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gefe, XWEERRF—NEET LR, BTat s — Rt s, T4 F Task
Manager.

J83h Task Manager, &[] Processes IR . 2 )&, TFF View | Select Columns 3¢
B, 7 Task Manager ¥ & B —4HF X E RN KA — S HIF, B Thread Count
JEIN . 3% Thread Count Hi%HE, W 1-7 Fix.
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iz OK #ZHla, SHERIHEFTHRILAHESEMREFIE Thread Count . X%
REFALURTFELE, mM—PEETRAE —MERE.

4. PEISRBEXRMEFHKENTERE

BT HRBEERITHNREHTAESERNS R AR, SHAES TRER. M4
HE-XRGELE %, MUIAHKBELIERZIMHEA. B, EIWEE
BB 28, LATFMREER, THRETHRIUITHAERERPERAEITLHE.
1% A 48 5 A Hh 77 i 23 (Thread Local Storage, TLS)®—TRIHGE. LM TLS BHETH A
. MERRIEHET. WEGE. ATTHHIEFRANEMABRENFERFEE. FME TLS +
B — N HFFRREFR TS, ZHEBTUSIREEETRNHUITHEIES.

R B

R, #RFAFTEMER —EHEI LREAERE. X i,
KZBEWMEAER N ZE R —NMERIERE? IMEBREEEGREERAERLHE.
Windows X B(ERTELBE LETHE —MESET TR, WELKLE, ©H
HHAMELEMRE.

Windows EIEMA FEMHETERIEHLBRENGRE. BISELBER P
XAET, THREE L —THEdte. e — s, S84 CPUIRSHIE
EIMFHTHAGEIAFRHIML YT, TATENBEREMEERITHARE,
Windows Hg TEREBERITE KN, FELWEEBNRTFIRRE 4154, X
MIBREARMNBEA L EZRA-FRE LNARLRZABLSHHIAR. bHikESHE
WRERLES, ALK RETN. FERE4THBERET, 4PN EniiTrm




HI1E B X RRE eGe

WA EEE. —HREBET R E, Windows BLAVWRENIT. HRERLET NN,
Windows 48— MEBRKI R &, BN WTALERER T 15 X R MK & T A TE TLS .
Tl TR BMRERR, SE0REF RS FEE TLS . BMEFI
RN EGUNTHIESHMEE. — BRBAIRTHEN, CReBIRENT|HK
B, FETHREMNNARFHR/XRIBECRIT. B 18 ATHERNRER.

EEEL

s E BN

ER:
TLS X EHEARABAI T, REARALCABRAEBNREGRES, &
PR LR B A S F 69 R 385010 A A 49 454t

MREETETBAEMN THE, RSBFERENT, XERTT. T£, NRELE
AHEEH TR THTERTR AL ERE? 75X b a3 R — A B2
BREF —ARB)BMAETH, FEILEREA—HY. — M EETERATIITES
BR— 1B, BT, EXE5 —1MREHE A ST, XNaBFRNEBHER
ZRRE, BEFRAKREBESHEIRE, SBENHEHE Windows O RIET MR T
FIBTE T, EHMBHE T AN, BREMRE TLS 5, R AR AR HE 2 BB 5
KR, RIERESEME, 58 1-8 FHAL, SERFHEREEEAEST. HE
BHEE, Windows CR7EREMMR LRET —hig, ARE#ITEZ L BER
, BUAKEFRITH, SURSET BB, 2R, R WiRume. &
F RS8R BERIX SN,
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£ 12 M BR 55 B b oh B

MET TR, EETUE A CHRITH LS B —NRE, UEHRESBHE. &
B, MEBT - RIEINTE, BETHEIREEEMN. Fkh, ELREETRN 10
WREE 20 AT H, BERTREIELEM A . e, BAr A5 & B R ER AT B
BARE, X, CERRAALEA-ITREND - PMERENREDIRTIRRE (.
KR BB HRITATI —BE A, RHEAER. 43— EREFAANERN, B2 RE
183 TLS 1, AE—iK, TLS HERWEZBTRIINAR, TEBRE—HILH
HEARBA S . A T RS ERZRERRET, FEAG —RDERFCEN
AREr K. & PRBEEAERKAFIE, RSN ERE TN, SHMA R
XN RE. IRERNS BN, WRXAeESEEAS LA — M RERREETH
BHE AL AC, X PERRERSE I TETHAT D, FRERIRITHRE. W@ 1-9
A SRR 5ERE AT IR

1
| 1 mg@?ﬂ___ 1 e - e \
ILS ~ ol R sz | LS |
e TLS Wy | waes TLS e
[ TLs il 5 Nt 2 Lo
€ ILS 6| muas E
2 |TLS M LS B
| 9 nrme |
;ﬁ , TLS. _t&?;mrﬁﬁﬁ | ls |
~, | 477 iy 4
| | TLS | : s ! TLS :
AT a4
« nras | TLS |
TLS R 1 anes I
WJ Ao Y .
AiiRe - 1,
| e === LS
B 19
HLENEI

REBRMNCETRTEREADERLEER. TR, SESPHRaHEY —F, &
BELME L. BWTH -MREAZED, TOH M ERERE LSBT,
HE AR T A ERLENT, RRAA L. LURTHARENLEREN, BEELEI, T
RO, ZRBERE, SEN TLS RABREAFE. BLRF 4R REEDLY
RENRAE, REEBEERT, T—AREE, HAIABRPAEESMRER T
ZEE. REARAREL, HHAETH —MNEBERLL.



BI1E 2 ¥ 8 # +1] e

sl

AR T WA bl — 8, DERITE —NER. &0 E T RBE WA E RN
AT B S ABRIRR L B SR RITHRE. B, EAFTRENEIL. BE—
THREEANEEABMSE, REWMEER LK. BdEEP LR PHER, FAN
HE, F—8FFR_RRETHMAESFM. fl, BSTERPBHEESRE, TREEBH
BIET —MEERBIEBR, ERESHICRAW., ERABRETEEAR, EHY
AR, WAMW. 7, WRETIREEAPTAERE, BEEMRAEERERET. |
EARTTRESHETERFINES. BE, XEHINEFFLATRRHMKEE.
HRAFTURAENMEFEREE, ABRXCEHEZEEPOARBER MESHEE,
A~ 4] LARS S B i .

ERFREETREEMNAYN, ISEXBENBSESELEENBE, gl
mER—ARRER. CREMEERGRAAKES, EXNEMERINIGEE S K THE,
RETHFARBFREMRESL, BT ENRECIRITHRENIIEE. Windows HEEK
LT N 0~31 MRE, BFBRARRMLEHE.

RERGEABERE 0{L%E, CRHAERTHMN. Windows REMAHP TSRS
I~15 fEER. REREEERABRERT 15084 %. MENEESSTEANN
WERT 15 AR, U 16~31 ZMKKERETHEERETIHETHER, FiE
“SRET, RREREARIEER, TR UREREREITHSROBATHE. X
R MEERELNHT. FELNBETHAEARLRINEF. TLEHNHANEE
FHE. BE-T, uRBENBFERATEZLEPRERNE BB R EH 4B,
AP RERKBRNELEE 8.

BAAREENE, KBZARTENMROABRIREL. B 1-10HBTE—4, B
Ric K& HXNMEE — R,

_ 31 wntisR L
S  22-26  apfiE
| 16 3 I %5 R
15 Fxefi
11-15  EFia
Bl p e " | i
(-11 sais
5-9 G &
1-6 {50 2 x|
B 1-10

E-ERERAEY, HII Windows, REFE—-IMEZRRNER, RF2 %
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HEfh e g BRI R FR BAT A BB 3845 LA AR S 0 R 7 T 55t o 31T I B U 8 FRE Y 3 U0
2. R — R %R IS T LARF B R K AT hERBEAFHREERTEL
B, BBARKFEAEENEE. NRE—- MEARHNEREBRTHT, A8
S EERIEMER, EABRKERAN SR X MARBRBNLE.

B LR
EFRAHEAZH TR, TUAEMHERBERSOMER, FEARPERN
ERMPITHTELETH. Windows BETAHARXARGEREFTFNNLER, FHEEX
XA ZRTEE. THEENSWAEEMLLE. F/ Task Manager, pview(H!
~ Visual Studio —#2%%) M pviewer(K 3 A Windows NT B —A Ve T REH A
Windows XP 1M k- 'E?%)%Iﬁﬂu%ﬁﬁﬁmlf?a 1% B Windows [ EER &%
AU LSRN LS. XEAFEANAXETA, AERESRNF T WM
HHERBERMREE. EE-RKNBHER, BT Task Manager, XEF HH
EFEEL P E#E. & Windows Task Manager @ 1%, Al LR EAHE
I sE4R .

BETEREGHRHBAMESR. Bk, THA—PNHBRSFELH, W Microsoft Excel.
DL7E 1 55 Task Manager, HEARE 1-11 Fi/R ) Processes IR F . fEZEMFH, aTLl
% B Excel LWIEIT H — A, EFIRED L D ExceLEXE, Al RN PIE
# Set Priority fr4, IR ACHHEE UMM LR . # Excel KIALELEWEN high
FEAEEN, AETURHERE. SMEESET - MAR, RERLEFZEHRBF
ZBREHAKER, MEAAEH-BRSZENE, BERERSBELES, A
KEAARAEETEHAFRE.
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£l 1-11 , E—MUEKEFDE —Mid. MR RTEE LR EE,
HBh—NERBRERERN, TR EARINABRRFN - NMEHAEERXMFL. &
KA, R—1TNABFAEAYETHEFREXSIAFEREN. B4, R
Sl B EH R RIANBESR .

1.2 .NET # CHxt & 4265 £ 3

NET Framework > #F B HEFE, FIUEFR EHNET ES P BT EAHERE,
& C#H VBNET. F— ¥4 Microsoft A4t xR E00, BMARKS
B TYEIRE, 3171 Microsoft £ EEH—SiAF %, LE B IFHIPSE SRR 47,

BEATHAEITUATRUATAS:

o {14 System.AppDomain 2, W] LAE B %5 8H 4

o NET EfTHEEUNMABRAIERN

1.2.1 System.AppDomain

AFRTE AN AR, ERENERREN— M BT O 8S. 5k i
B, — 1T EBELHF LR, % Microsoft ¥+ .NET Framework i, W T — R
=, WAhNHERFE K AppDomain. N AR P S BRI RE B — A B 35T A9 B6 4y,
WREBRARH - MEERIHS. E-MERFTUEESIMNAHBESER, X5 —
BEEMRS. B, FEEerEaAR, B B v i H Ak PR M 38 . {8
RESHERMREALETE, REELSTERER. T, WMRIANEERRMIES,
RATUER—ANBEPBEHFNANARRE. T2 BT IR L D IR] — B B X 4 T LA R
HEFE —EEH. KBETUES S NBREFE T, HAmRFERELENEE
R~ EMRETE. XETIEEERLRNE - TR, AR T a4
BB AR A Thee.

Microsoft {2iX ¥ ¥ B 12 FP 4ok 46 FF B T e & 3 25— A & 3 System, AppDomain ]2
e Microsoft NET P 5 X N IR fr g B a2 & . REXSBEFENS
BNHEFG, ERS® A AppDomain. KIEMERIFH, & NP5 8 & ¥ indR 3038
HAUES K AppDomain . NARFESERLEEBENLER, EAITMRE - R £
TR, RBER—B. TREREZL4ETF, NABEFETUESEARGE, B
BIREFAAE. NARFEMEREURSROERUE 1-12 Fix.
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E ool & B gl
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1R
ANET ¥, #T&£484KH, i8R AppDomain £ F= Thread X£.

BIMNEARERFREHAS T — MBS AppDomain. F~ AppDomain #E 7] £LE1 8 H 3,
TEAMEE. B 1-13 i, X YEBENEEREITH OSERERS)ME Y M 2,
OS 2 Y & 4 M E#AEZATH AppDomain, Bl A. B. CH D. OS#E Z MASTH
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1. & & AppDomain ¥ iE

TERTARXMNERIEDNE, BEMHE LN ARAKR. TEHRTSHEEH
AppDomain 3K 1% BRE .. R FIE L BiH AppDomain T RERE. 68— FHH
KM appdomain.cs, FHIAM TR

using System;

public class MyAppDomain
{

public AppDomain Domain;
public int Threadid;

public void SetDomainData(string vName ,string vValue)

{
Domain.SetData(vName, (object)vValue) ;

Threadld = AppDomain.Get CurrentThreadId();
i

public string GetDomainData(string name)

t
return (string)Domain.GetData(name) ;

h
public static void Main()

{
string DataName = "MyData";
string DataValue = "Some Data to be stored";

Console. WriteLine("Retrieving current domain”);
MyAppDomain Obj = new MyAppDomain();
Obj.Domain = AppDomain.CurrentDomain;

Console. WriteLine("Setting domain data");
Obj.SetDomainData(DataName, DataValue);

Console. WriteLine("Getting domain data");

Console, WriteLine("The Data found for key ' " + DataName
+""is " " + Obj.GetDomainData(DataName)
+ " "running on thread id: " + Obj. ThreadId);
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WTEFE, B3 TR

Retrieving current domain

Setting domain data

Getting domain data

The Data found for key 'MyData' is ‘Some Data to be stored’ running on thread id: 1372

ZXFEMEERERE CoRARRFBEETE. FTEHE— TFAK, HBR4E
ITHa. INMRPE-—BEEHRBEOTHTR:

public void SetDomainData (string viName , string vValue)

{
Domain.SetData(VName, (object)vValue);

Threadld = AppDomain.GetCurrentThread]d();
;

BT AZEMNBEREREMBE LR EEE. HEY SetDataQ iEEA BRI,
T B NAFATE. XBH String R AHEBREISE BN object ZIBARE, HY
SetData().7 VAL object HIBRMEARB -1 SH., BHFERFEH T —A String, T
String B System.Object JKAETIR, BFUAFHB XN BB EIFEE N object K Aem
A, BFERARE, BREXARSLET, BTXITERRLEER—T. X4
HEEIE G, WA AppDomain ¥t % ] GetCurrentThreadld B ¥, #t87LLA 5 43721
) Threadld.

HET R — Ak

public string GetDomainData(string name)
{

return (string)Domzin.GetData(name) ;

}

XA TERER R, XEMH AppDomain 21 GetData() 7k, IR S IEBU B
EXMFH, EBEM GetDomainData() 7 45 4 GetData() 77 i, ﬁﬂﬁﬁ&ﬂ‘]#
RiL@EHE A A

BFREE Main()F &

public static void Main{)

{
string DataName = "MyData";

string DataValue = "Some Data to be stored”;

Cunsale.WriteLine{"Retrieving current domain"};
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MyAppDomain Obj = new MyAppDomain();
Obj.Domain = AppDoemain.CurrentDomain;

Console. WriteLine("Seiting domain data");
Obj.SetDemainData(DataName, DataValue) ;

Console. WriteLine("Getting domain data") ;

Console.WriteLine("The Data found for key ' " + DataName
+""is ' " + Obj.GetDomainData(DataName)
+ "' running on thread id: " + Obj. Threadid);

}

B AR ETE AppDomain PEMM LRGN, EHHE LS —TRE, 5
FIETPEGEAT T« ¥4, 510 HaT T AppDomain 3 803k £ & Main{} 4 ¥ A 0,47 i)
AppDomain 3 %), BE XM Domain £B. RE WA, HEASKLELS
SetDomainData() 5 ¥ :

obj.SetDomainData(DataName, DataValue);

ZJa, B—MBEAERES GetDomainData() 5k, FEHLR A 13 B 00 5, HH e
AER G, FH M Threadld B #, EBEERERKE D EERTH
Threadld £ 4.

2. EHEENNAEFEDHITHRE

BMEST B RIRF RN AR, EEAEETLY AppDomain €1 & £ 2 B
I XITH. FHEZ create_appdomains.cs 34 G,

using System;

public class CreateAppDomains

{
publie static void Main()

{
Applomain DomainA;
DomainA = AppDomain.CreateDomain{*MyDomainA");
string StringA = "DomainA Value™;
DomainA.SetData("DomainKey", StringA);

CommonCailBack();
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CrossAppDomainDelegate delegateA =
new CrossAppDomainDelegate (CommonCallBack) ;
DomainA.DoCallBack(delegateA);

}

public static veid CommonCallBack()
{

AppDomain Domain;

Domain = AppDomain.CurrentDomain;

Console. WriteLine("The value * * + Domain.GetData("DomainKey") +

nt

was found in * + Domain.FriendlyName. ToString(} +
" running on thread id: " +

AppDomain.GetCurrentThreadld(). ToString()) ;

;
REFARB SR T HR

The Value " was found in create_appdomain.exe running on thread id: 1372
The Value 'DomainA Value' was found in MyDomainA running on thread id: 1372

XA, QETHEDMRHEFE. A, HF AppDomain KYEHAFE
CreateDomain(). %1% & BUR B i 2 B R E T 618 & AppDomain St A F 8. LS,
Sl — T IUER RO XN AT ZR. FHEZAE AppDomain 38 945 .

AppDomain DomainA;
DomainA = AppDomain.CreateDomain("MyDomainA"):

BTk, AH SetDataQ k. XA FEFELE—IFRHAFNBITT, XELEH S
AR, ETRTEMBENR DT BAEL Z K AppDomain P#IT. HiM, L
F{ AppDomain 24 # DoCallBack()77 i . 1% 7 3: 1 CrossAppDomainDelegate 1E 5 2 #.

EEATE D, B HERBARERTHTES, i@ CrossAppDomainDelegate

CommonCallBack();

CrossAppDomainDelegate delegateA =

new CrnssAppDnmainDelegate(CnmmnnCallBack);
DomainA.DoCallBack{delegateA);
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XEH®REAMET CommonCallBack()F . %K 1%:7E £ AppDomain 17 . 8 H
H, 3 AppDomain B FriendlyName B R AT #ATEF N LK.
BJGE - - F CommonCallBack() 4B CRY:

public static void CommonCallBack ()

{

AppDemain Domain;

Domain = AppDomain.CurrentDomain:

Conscle.WriteLine("The Value ' " + Domain.GetData("DomainKey") +
"' was found in " + Domain.FriendlyName.ToString() +
" running on thread id: " +
AppDomain.GetCurrentThreadld(). ToString()) ;

¥

RENEEFEAH, TREGLALFHPETE, EHTUTETHE. SEERGEH
CurrentDomain J& ¥ R IRE IEE AT VB IR M S H . 8 )5 #H FriendlyName J8 14711
iF 1 {# H i) AppDomain.

W5, HIKAA GetCurrentThreadld() 5 ¥:. ERFHMBMHE R, T AEmA
AppDomain F#AT, BIEMEE ID #HE—HK. E—RIREE, HAHXPRNENRE
AppDomain B] L\ F B EZ MR, T HAESERE MR MTERRE,

1.2.2 ZIEEIEE5 NET IEITE

NET Framework HNIRME T X HHERAEEMNEENHEERMOZE, FiaH
TREREEAN R R R, XK R System. Threading. Thread 5, & 2
HRMIRITRANG. Aok, EHAE 2 E2H, VALK THRESEES TS
RHIRFR. WA, IFEERE(TENET 4 560 8)R T 554 Thread 31 L Bl(H
NZTFTENET CLR P #EFIERIR) R £ B 00 .

NET 217 28 i .NET UIBQIR MM E 4. R RBEFH T LTS R
HRFEEELRE. BT RE T hEsEE cCOM MAMAL R, FuErss
FERERE IR S M E NET 3547 e b T4k,

SERENMNELETRBIHATH, BTERSNE TLS, BEREBTHEALSN
Thread X3, WRRET —METLR, BTERSUABANRE. WEEH R IHY
S, BIUTEMSQUE-AFEHE. XM IBRERHE, MEsns, Tk E
e, BNEHFBEITHNRER. MRIBITEAN XK A EHSEMO B,
AR E AP HRARE, FERAHBEETT.
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BREEBTENE, ~BEFEHAHERRSEFELERME, 2RISR ETEMNY
2T,

1.3 RK¥EJ%

AEWNRTHEEE MBTEEEFLENEAES L ENAFHEEXSRET
FRE, RHETEAZLBHNAMKEFRTR—EHE, Wi, EBRRTHERESD
REMTHEBRES KN AEFRE TR, R HEiR T 788 Windows 1% £ Yk
RETELIZRI T BE . Windows I i o W7 28 18 3 2 At B0 28 42 S HE— A S R A BT I i
ZRR RN A KR, ME, MR TERERERUNELEREBNA R G
A, BABRT, LM ARCHBHMES.

ABEWRT NET ZTEW A MIEAENET Q1 @ 4=, U RIGTHEAR
HAFFCEEE. RATHR T .NET Framework % 28 B2 B #2019 S0 35 . System.AppDomain
REVAERBERER B2 LRET 1SN EREEREE. THETERE
A M —4 AppDomain BS#R 3] 5 — 4 AppDomain, B it 4, AppDomain AS %R BT
RIEERBELAH B OmER.
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WMI1FHETERERMA, AHATHRZACERD[NELRTR, B T &EN L
BEAS. RSO0 - BEARNER; BERANTHKERFRREEE.

AERNEEABTNOTF:

e System.Threading fir 45 8] _

o EEFNEH TS RS

o HIE{EH AT

o {il B £ 32 B A7 o5 ML

o THEENTERMLAHHE

2.1 System.Threading ¢ .2 % |f)

AR, FEEM LR D System. Threading. Thread B HIEFEF ., B HE
ATt it System.Threading #iv % %18l & 2 A& . System.Threading i £ & Ir] 4 & F (1 3 &
* 2-1 fims.

*& 2-1
% "B

AutoResetEvent EETBR PSP IERHNgERELREET 4HE

Interfocked BZRALITERBELEZMNTERERFIRE, U8R~ 4E

ManualResetEvent AR -ATRENEFRNRBCRSET E4R, MEiZEAE

Monitor AT [H 8 0 1) o R AL

Mutex R lEE B, T AL R M A R A T AR
BTV T E Y RN E

ReaderWriterLock ZRELT 18, RIFEPSEEMNE MR HEBLEY

RegisteredWaitHandle ZRAFE -AMEEH S RegisterWaitForSingleObject()iT 2 i
() 0] Wi

SynchronizationLockException| TER AP FMUB R EHAFE Vi, 2MdiX4t 5%

Thread RV HILRE, RBRERASR, HEg4HKA

ThreadAbortException T Abort() 7 i B S8 iX A 5
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(#ER)
& iR BH
ThreadExceptionEventArgs KLt T AT ThreadException 3 11 # 4
ThreadlnterruptedException i TERRSHERE T, 2B REE
ThreadPoao] ZRRHEREM, TUARRZTIED., LHEREFHBA/ESE.
U T th 2 P 2845 LU R 4b 2 it 1 48
ThreadStateException AT HEREMEREL T EARE, SHHXA B
Timeout ZREH - TRE, FRES LR
Timer iZ RO — R A E 0 T AR A AT T R L
WaitHandle GRHRTRERANT THAE, ZESEEHNLERFEOH
fth 15 ]

KRN RERT L4 H, (AR AR System. Threading 4y 48 2 M4 T4 4w
HRIZHEEZ B L ER ., HABERR NS bitib.

2.1.1 Thread 2

THEHEFNE—T Thread 2K, RH XN BB THBELE, &0 CUAR AT 7 4,
UEEEAENNER, SRS ERRAZ.
# 2.2 RFI T Thread /Y Public A8,

*® 2-2
NRFERHBR it i
Abort() X BEHENTEERATHER L4 -4 ThreadAbortException. Bl
AWV TR EREE., AR B L8 SR
AllocateData8lot() ZA AT ETHERERE LM — kG
AllocateNamedDataS]ot() GRENTEERANRE LR - ES G H%IEM
FreeNamedDataSlot() ZAFA T RBUCRT 2 EI T 6 & B 5 T 1Y
GetData() ZRELSEERANAE s e n Nl HENEE S AR
1) 23 i 45
GetDomain() SR T R [ 208 AT MR FR BT AL B 4
GetDomainlD) A A 5 BR R T M — ) R P R R S iR
GetHashCode() TR e R BT R 8, EATHEYBEENEREY, alt
¥l
GetNamedDataSiot{) ARSI AR B A B
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(%)

BHFIENER i 2
Interrupi() % 5T W AT WaitSleeploin £ Fe R B AT £k 38
Join() ZERNASEHERAEHSER, ARy
ResetAbort() 1% s A7 VL U S BT R B K Abort()77 3
Resume() ZH LR R R
SetData() A & 0 AT AT R B 2 di el P iR B 4 SR A R AT R
Sleep() ZEEER A O AR E, HSARENHE R
SpinWait() A A 5 A R IR B AY 1 iterations 2 ¥ 58 X i -— B8 8 [n)
Start() 27T AR AT R IE AR A M8 ThreadState. Running
Suspend() A EoHRERE, WELKECER, A R4

# 2-3 B T Thread 251 Public B .

& 2-3
22 A R i 5
ApartmentState BERRRLEN 2 RS
CurrentContext iZBP S B 1 IR 1E AT R 2 A B b
CurrentCulture BB BRI MR LR 1 4k

CurrentPrincipal

ZRERMERERRBARYHATA. CHTFETHENE L

Cutrent Thread R A R IR B AE T AT

CurrentUICulture HEETHEEREATRE, CRESA N bR ETE R E N ST
o, RE R E LA BRI

IsAlive KR AR B TRENE

IsBackpround HERRRRFEERET NG RIBYMY

IsThreadPool Thread R L E R EELEM E

Name X BRI R 2

Priority RERIKRR RN EENE

ThreadState KE R AR R AN

'$E&ﬁ%ﬁ%ﬁﬁﬂ&ﬁﬁﬁﬁ%aﬁmaﬁﬂﬂﬁ%%%&ﬁ,@%E@ﬁ%
BREBRNTIHZN, XERAFSHFAEY. B, FEME—/GRHY CrLE

SE4 .
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2.1.2 fIEL%IE

EEAE-IEENA T, EH P EETRBEAITLAEFHFHER, BB TH
BHBIMAT G EaRFE. 18— HEEH 5 N HEF, #8344 2 8 simple_thread.cs,
AL A5

using System;
using System.Threading;

public class SimpleThread
{
public void SimpleMethod()
{
inti=3;
int x = 10:
int result=1i * x;
Console. WriteLine{"This code caloulated the value " +
result. ToString() + " from thread ID; " +
AppDomain.GetCurrentThreadld(). ToString(});

public static void Main()

f
// Calling the method from our cuirent thread
SimpleThread simpleThread = new Simple Thread();
simpleThread.SimpleMethod() ;

// Calling the method on a new thread

ThreadStart ts = new ThreadSiart(simpleThread. SimpleMethod);
Thread t = new Thread(is); |

1. Start ();

Console.ReadLine() ;

¥
REFHGF, RBWTEADTE. SHERWTF.

This code caiculated the value 50 from thread id: 1400
This code calculated the value 50 from thread id: 1040
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TH#ERE TRERAEENRE, HEHLAE. LENIIREH BT System. Threading
mAT R, Wik, BAERIEIITWETEHRANB. ~EFATENETH, #®
LB — P RAEEEEEMBE TFELE LRiTHFE. FRIVERTHE
SimpleMethod():

public void SimpleMethod()
{

inti=3;

int x = 10;

int result =t * x;

Console.WriteLine{"This code calculated the value * +
result. ToSiring{) + " from thread ID; " +
AppDomain.GetCurrentThreadtd().ToString()) ;

'

EBEMEATH 1 EAHE AppDomain 2, REBTLHEETHAR. X4 HELE
HAT, BMEHTICR, HHHER, REEBEER T TIFE.

BIFRIA O3 MainQ5 . 7EX NS, B %HAT SimpleMethod() 5 82, iX#E,
UM REIET Mian)F KRR LIZT, BTRUNMSLBTEN. ¥EEEN
MTCIRERE, 7 CHh AR AT, LAK%BIE 4 ThreadStart LW, B
EEN R RSN HLIEE . THESREBEBFH 20, FLUlasimhy
HEARARE - Edes, EFF, AR FHR.

ThreadStart ts = new ThreadStart(simple Thread.SimpleMethod);

R, HELHEABERES S BRASEHELK. QBT ThreadStart Z 4
Ja, MU RERITHEET . BB —HE R L. ThreadStart 3E 1Y 526115 %
He8, HABWF.

Thread t = new Thread(ts);

Rt FRNHLTR . Thread 2 Y5 & I ThreadStart FH4E 3% Hie—m
25 .

T AT SR A Thread X% B Start() 7 12, T — A FAT &R, R,
B S R E M B KT ThreadStart 4L, ZREHIED Start) Fik. 2B
Console.ReadLine() 7 #:, iX#%, FRHELEZ IS SR BERR,

t.Start();
Console.Readline();

EH ZRWAT LI IEE, ISR SEBR B — AN AR AT
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RAECE T — 14512, AeEARAEMEE. RIS AERLE D BRART
WE—— WEEREE — RIAT B2 A4 T 3% 049 7E 58 B 9 B0 1 RS 9 o i ak
LRNHS, TEAES —NEFR #U-PESEEWITHKHEE, iR - #REw
SAT. AR - AMHFORBNENARE, B T @M ERESH

do_something_thread.cs H':

using System;

using System.Threading;

pubtic ¢lass DoSomethingThread

{
static void WorkerMethod()

{
for(int i = 1; i < 1000; i++)
{
Console. WriteLine("Worker Thread: " + i. ToString());

}

static void Main()
{
ThreadStart ts = new ThreadStart{ WorkerMethod);
Thread t = new Thread(ts);
t.Start();
for(inti=1;i < 1000; i++)
{
Console. WriteLine("Primary Thread: " + 1.ToString()) ;

}

Conscle.ReadLine() ;

}
}

WMUNERGRMET LR G GRIITREN, B EMERNRR S L85,
GRPBAEER, REWTHRE,

Primary Thread: |
Primary Thread: 2
Primary Thread: 3
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Worker Thread: 743
Worker Thread: 744
Worker Thread: 745

Primary Thread: 1000

B KRR W R F MRS EA, FLUKEREE—NE. TETHUEE, &
THACHMREZ MItE, £ TRERRZH, 5 8EisE=481, §
MERESE — NRFRWAT. E—MEEE R ERIATH G, T SEaT
BRE S BB A AT X AR RS — BB BHIT F &, BRI EE. LK
b, RELESTAAIMMSEERERT, EZHAL. THERREERESS, SR
NRERAMREZ MKEYH. Fl, RNARENSREES SWETETEN -
MV B LRIE AR ISR 1)

2.1.3 ThreadStart ZEFHITFH X

BAEf L RFE — F ThreadStart F46. FHIXLBILo/ Lo — g &1 T k.
THAMB-TREEFRTHNMMT. BEEHMBINAHABRRHEERGTEANE S H
feo REFHNARFHHAFEAR, SR RNRAMEE. flo, AFER TR
HIFEIF bat, REEZET ARAURE, REEREHIE, HFHEEHRL. HRLE 2K
fA, ZTECGHBEFESENTER. A TFHEHS, BRSESIEA ST,
iX g6 A= ThreadStart )78 18] 37 S 95 M .

THEEAFAB. XERN CHHERAFERFESRMA, HSH HinAETF
ThreadStart K H g X HE —HEBT LI, AR — A FHEHENEHER, &
ThreadStartBranching.cs 3L Ein L F /L.

using System;
using System.Threading;

publie ¢lass ThreadStartBranching
{

enum UserClass

{
ClassAdmin,

ClassUser
!

static void AdminMethod()
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Console. WriteLine(" Admin Method") ;

static void UserMethod()
{

Console.writeLine("User Methed"),

static void ExecuteFor(UserClass uc)

i
ThreadStart ts;

ThreadStart tsAdmin = new ThreadStart(AdminMethod);
ThreadStart tsUser = new ThreadStart{UserMethod);

if{ue = UserClass.ClassAdmin)

{s = tsAdmin;
else
ts= tslser;

Thread t = new Thread(ts);
t.Start() ;

static vaid Main{)
{

/{ execute in the context of an admin user
ExecuteFor(UserClass.ClassAdmin):

/f execute in the context of a regular user
ExecuteFor{UserClass.ClassUser) ;

Console.ReadlLine() ;

i
CL_E AT A A U A T 1T AR 0

Admin Method
User Method
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TEFHAIEETR—SE A, 545, ZBRABERT —PaléhaaemA %
RU B H &5

enum UserClass

{
ClassAdmin,

ClassUser

;

EZE I WA AdminMethod()F UserMethod(). ZEH i b, XFEAHELS Y
M ARINE P AXBRITEE2RANKES T, EERFF, RFBRXHEAAFED
iZATIE, W EBRERNE k.

static void AdminMethod()

{
Console.WriteLine(" Admin Method") ;

h

static void UserMethod()

{
Console. WriteLine("User Method™) ;

}

kA, 1 ExecuteForO A&+, #—1% 8 ts AWH ThreadStart 35, (B BHE
New X FEIELH . KRG B A HE ThreadStart 3%, 18 1) b [ 8 8 B AN [7) 2

ThreadStart ts;

ThreadStart tsAdmin= new ThreadStart{ AdminMethod);
ThreadStart tsUser = new ThreadStari{UserMethod);

MAEA T A B ¥ ThreadStart %1% f1— 4 & LUFE % ThreadStart 5 4 HEE. ARG,
HITEASARM, SN s TEBE N0 SH S MM ThreadStart S

if (uc == UserClass.ClassAdmin)
ts = tsAdmin;
else

15 = tsUser;

B, SRR B AR B E N ThreadStart B, QBT LR, #
TR AT H R F2:

Thread t = new Thread(ts) :
t.8iart() ;
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2.1.4 ZKBEMEMMAE

AR E T LBTIE, Thread KHRBEHF Iy, 4 System. Threading @y 4 2% il Ay
AR RATR B RS, BHANIE, BNARCEKENBEE.

T AT 48P 4> Thread 2810 01 : Sleep()F A IsAlive B, 58 1 Zig, 458
ALAREAR -Berrlel, SHEIRENPIM L. BEHASEHAER, RERHSSAE
Sleep(YIN 7] o ZRFEHARS MR AT LIBE W . ZETIRKE T, BEH sAlive &1k ¥
BIEAR R MPATE M, FHEH SleepQ MiELIE ISR MBAT. WELI TG, XU
PA7L thread_sleep.vb LA, ZEXHMFH TRXEMNKR:

using System;

using System.Threading;

publi¢ class ThreadState
{

static void WorkerFunction()

{
string ThreadState;

for(int i = 1; i < 50000; i++)
{
if{i % 5000 ==0)
{
ThreadState = Thread.CurrentThread. ThreadState. ToString();
Console, WriteLine("Worker; " + ThreadState) ;

}
}

Console. WriteLine{"Worker Function Complete");

!

static void Main()
{
string ThreadState:
Thread t = new Thread(new ThreadStart(WorkerFunction));
t.5tart (),
while(t.IsAlive)
{

Console. WriteLine("Still waiting. I'm going back to sleep.");
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Thread.Sleep(200) ;
h

ThreadState = 1. ThreadState. ToString(};
Console. WriteLine("He's finally done! Thread state is; "
+ ThreadState) ;
Console ReadLine() ;
H
i

W& R T BT For B3RP iRB R EME, F45R 5 Sleep( vk, HTLLE
AN 4 R

Still waiting. ['m going back to sleep.
Worker: Running

Worker: Running

Worker: Running

Worker: Running

Worker: Running

Worker: Running

Worker: Running

Worker: Runining

Worker: Running

Worker: Running

Worker Funciion Complete

He's finally done! Thread state is;: Stopped

Main()J7AE I L RTEA BOHHE. Bk, QE—TRIE, REETABAER
TR EH A7 i

Thread t = new Thread{new ThreadStart{Worker Function)) ;
t. Start ();

FE, XEHRFET BT B KR ThreadStart 3, m R ZRER & T —A3
a8, FICE NS H LB RIS R 8. BB, Main(} 5 i 4k 5 55 e #2 — 04T,
WHABBERXWEZ MY ®. RE, EHFTRLHEN sAlive @M, MESf AT T
EHAT. FEWIARANTE, S THESELTEER AR, FTEREHHALLIEIR 200 &
M, RERELTHE, HAURTELELENL TEERSE.

while(t.IsAlive)
{
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Console. WriteLine("Still waiting. I'm going back to steep.");

Thread.CurrentThread.Sleep(200) ;
}

HET K, BENMP CFHMN KR ThreadState JB1E . ThreadState B £ fr HiR[E
—PMELY. XIS HERLRTH RS, A If S8 LRI A B,
PR L — A FPRFF, H10] LAFE ThreadState /&1 _E{# B ToStringO /7 ¥, 3F LA 3 248
SRR A&

ThreadState = t.ThreadState. ToString();
Console. WriteLine("He's finally done! Thread state is: “
+ ThreadState) ;

REUPRAMSERAN, AHEERE. B SEENM T EESS, B, i
AR A B R), AH R B HATRIE. N, 45 Thread 32 [
Sleep() 77 iz—— A AEBEIR FIRf R (Z8). B0, FTLUE A IsAlive BHERIRE R, £
FIXELRETORATEE, B85, #HBF95 0 ThreadState & 1% 5l 548 55 100 A

215 RIENMHEEE

ERPM AR RET BNRET RN IR 558, ThreadPriority 2% X T & H
THREKMASLERMY, FTHNHER,

o Highest(F 1)

® AboveNormal(/& T IE 7 {8)

o Normal(iE & {8)

¢ BelowNormal(fi T 1E % (&)

o Lowest{B{&{E)

TR - MR, BB H 4R 2 % 1, SREBHBLAELE N Normal.
AL, o EA§ H ThreadPriority #2835 4 52 4% | ESr BEBRLENB T 280, &it
B TERBMLER. g - PRBRHERLH, 57 4T8R thread priority.cs {142
B O REMKAESRGE:

using System;
using System.Threading;

public class ThreadPriority
{

public static Thread worker;
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static void Main()
{

Console WriteLine("Entering void Main{)");

worker = new Thread(new ThreadSCart(FindPriority)),
/f Let's give a name to the thread

worker.Name = "FindPriority(} Thread";

worker. Start() ;

Console. WriteLine ("Exiting void Main(}"};

public static void FindPriority()

{
Console. WriteLine("Name; " + worker.Name) ;
Console. WriteLine("State: " + worker. ThreadState. ToString())
Console. WriceLine("Priority; " + worker.priority. ToString())

}

KB — A BB 7 FindPriority(), EHEET T ST FM 2 . A
MAHEGER, FERBEW TR

Entering the void Main()
Exiting the void Main()
Name: FindPriority() Thread
State: Running

Priority: Normal

THELIERE L, Normal (RELIZITH . M, HBIH—DHOER, HFE—4AFEMH
AR ER F . TEE thread priority2.cs TRV

using System;

using Systern. Threading;

publi¢ class ThreadPriority2

¢
public static Thread worker;
public static Thread worker?2;
static void Main()

{
Console. WriteLine ("Entering void Main()")

worker = new Thread{new ThreadStart{ FindPriority));
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worker2= new Thread(new ThreadStart{FindPriority));

// Let's give a name to the thread
worker. Name = "FindPriority() Thread" ,
worker2.Name = "FindPriority(} Thread 2";

// Give the new thread object the highest priority
worker2.Priority = System.Threading. ThreadPriority. Highest;

worker. Start() ;

worker2.Start() ;

Consele.WriteLine("Exiting void Main()");
Console.ReadLine() ;

static public void FindPriority{)

{
Conscle. WriteLine("Name; " + worker.Name);
Console. WriteLine("State: ™ + worker.ThreadState. ToString(});

Console, WriteLine("Priority: " + worker.Priority,. ToString());

}

thread_priority2.cs (1% HH 45 R0 T 7 -

Entering void Main()

Name: FindPriority() Thread2
State: Running

Priority; Highest

Exiting void Main()

Name: FindPriority() Thread
State: Running

Priority: Normal

BRI T H Priority B R E N REFERZHPITH, SMEERETLRER
RIFELRPITRTE, BIEREETURTEEN KRR,

TR
HRABRFRERH R R RS R BT RAR A RARISR 6050, B 4Rl E%
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R EHA GIERAL, Choil e A R o T A2, Hlde, B AL TULH T —
wREHEBEHEEAFZHOLLER, iR F EHERELERGA FHEALHYZEFEFS,
RHEABEEEZ AHEHRE BRI ESE,

2.1.6 {tEf=EF0E1A

HITH T8 7 - SRR FERERE, REREMERENE, FT—245Eambigt.
AT RERBRNARIFHRANNEBELRIFIZT, MUTARBEREESE Y 2R
FREMNFRENNE BRERES - MERPHARBWRE - AEZEE fisk. b
HRXEREFEEMG S, XEAMHA-RERrE. FHIFS, FAE, qri
R E RN R B RAAT Fik, REAREREZTHERKNNELETEEH. XE—
AR R B RS, (B AT CUR R TR B R

TWE2R A X FAM: TimerCallback Al Timer. TimerCallback FT#f5E X T Lig
A& (AP AAT I T35, T Timer 55455 3230788 . TimerCallback % — N5 5 #7735

SUNSBKAER. Timer HHMBERIHERBINEE 4185, B— A EiEEs
H] TimerCallback ¥ %, BoAMRTHFHRESEHLEETEN —AHE. BEFEI S
B S RIT WA TEZ R AR M, CLR BUS W M TimerCallback 77 5 ) B 8] [ B » 3%
HSUTUERBNEKEY, ARBUH. ETFTHHNAEN,. FAKHE
System.TimeSpan X B, HX R AT LALAR P %, 2P, 5. 2. IEBR Y8Ry
8] B

W7~ System.TimeSpan Y 2 WY 5 R B R A T R 4 E B R AT Y B R RAT T
PR, B TRBERRKBRES, B REASHIT: thread timer.cs AT
B 7

using System,
using System, Threading;

using System, Text;

public class TimerExample

{

private string message;
private static Timer tmr;

private static boot complete;

LEEAFREE. B mr FHABETE, HEFATE L, Hyen Main()
R E X



public static void Main{)
{

TimerExample obj = new TimerExample();
Thread t = new Thread(new ThreadStart{obj.GenerateText));
t.Start(),

TimerCallback tmrCallBack = new TimerCallback(obj.GetText);
tmr = pew Timer{tmrCaliBack, null, TimeSpan.Zero,
TimeSpan.FromSeconds(2)) ;

IXBEEE T — AN GenerateText() i EHATHB 52, ZFEHE—A For 155
HWIEN, B —AFRHR, H 75621249 B A 0 message T B P '

Do

{
iff complete )
break;
} while{true) ;
Console.WriteLine("Exiting Main...");
Console.ReadLine();

}

UL EMITER 45 T Main(OfE3F, H 3 complete FEE 3 True M1b. 7 GUI H, #TLl
ERARE T %, BEh Application Run()Jy i1 v Fl B F a2 &b T LR FR o

public void GenerateText()

{
StringBuilder sb = new StringBuilder();

For{int i = 1; i < 200; i++)

{
sb.Append(sb.Length, "This is Line ™) ;
sb-Append (sb. Length, i . ToString () ) :
sb.Append(sb.Length, System.Environment, NewLine) ;
}

message = sb. ToString() ;

}

LB T R —A 73k, AR —4 StringBuilder X+ 274 T 200 7 X4,
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NG H X e S A AT T 68 B message FE P .

public void GetText(object state)
{

if(message == null)

return;
Console. WriteLine("Message is :") ;
Console. WriteLine(message) ;
tmr.Dispose(} ;

complete = true;

}
} /7 class

ETRPERAMBE - M At SSHEMEE — R, NEREYE BE message
FR, XATERSEY: TS H— NS, ASHG e, TR T B A% 422
IR, HEARTEE R, M ZHIFx e,

thread_timer.cs )% H 25 24T -

Mesgsage is :
This is Line 1
This is Line 2

This is Line 199
This 1s Line 240

Exiting Main...

2.1.7 (FA%KERHLEIE

ﬁ‘uﬁfr%?&@ﬁ% PHIET A Sub Main()J7 347 2578 . AR 3, T bl7E—
MEREPEE L2 B, BEH —4 Car 2, ©H — NIk StartTheEngine().
ZHEER 3 MREFE. 0% CheckTheBattery() . CheckForFuel() 4
CheckTheEngine()75 5. M FRE a1, #b 03| B 4k [R5 4, A CLFE A [] Y 28 75
FIBITENAE. FHEE Car K7 thread_spinning.vb ® ¥ 2L {CHL .
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using System;

using System, Threading;

class Car

{
public void StartTheEngine()

{
Console. WriteLine("Starting the engine!™);

/{Declare three new threads

Thread batt = new Thread(new ThreadStart(CheckTheBattery));
Thread fuel = new Thread(new ThreadStart(ChcckForFuel));
Thread eng = new Thread{new ThreadStart(Check TheEngire));

batt.Start(};
fuel.Start();
eng.Start {);

for(int i = I; i < 100000000; i++)
{

/{ some real executing code here

}
Console.WriteLine("Engine is ready!");

private void CheckTheBéttery(}

{
Console.WriteLine("Checking the Battery!");
for(int i = 1; i < 100000000; i++)
{

// some real executing code here

}
Console. WriteLine("Finished checking the Battery!")

}

'
¥

private void CheckForFuel()

{
Console. WriteLine("Checking for Fue] ! "}
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for(int i = 1; i < 100000000; i++)
{

// some real executing code here

Console. WriteLine("Fuel is available!");

private void CheckTheEngine{)

{
Console. WriteLine("Checking the engine!");

for(int i = 1; i < 100000000; i++)

{
// some real executing code here
}
Console. WriteLine("Finished checking the engine!™);

}

£ StartTheEngine() 5159, BIE 3 MER, RERKNENE- -ABE. AXAR
M- A8, BEREBRETEE,

public static void Main()
{

Console. WriteLine{"Entering void Main!");
intj;
Car myCar = new Car() ;
Thread worker = new Thread(new ThreadStart(myCar.Start TheEngine));
worker.Start();
for(int i = 1; i < 100000000; i++)
{
i
1
Console. WriteLine("Exiting void Main!");
Console.ReadLine() ;
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£ Void Main)HiEF, XEIR T — 1518, £EXTLEFT AT Start TheEngine() 5
i, i 2-1 iR

F £& % (Sub Main)

CheckTheBattery £& #! .

CheckForFuel £ :

CheckTheEngine &

Wibs RwmT.

Entering Void Main!

Exiting Void Main!

Starting the engine!

Checking the Battery!
Checking for Fuel!

Checking the engine!
Finished checking the Battery!
Fuel is available!

Finished checking the engine!

Engine is ready!

XTSRRI IIT, 758 O E B 3T,
1. R8s
ﬂu%cM%ﬁﬁﬁﬂﬁﬁmm%,E~+ﬁmm@m%$ﬁm@ﬁ%ﬁﬁ.ﬁ

BN check ()M check2() 7 i . RS, X4 Engine K& 7 B CH £ T 4T check1 OF0
check2() 7%, 2l 2-2 iR,
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+ &8 # (Sub Main)

CheckTheBattery & #2

CheckForFuel &8

Engine ¥ ##(Check TheEngine)

M 22

M Car KW M B CheckTheEngine() 75 =, B 8 — 4~ Engine 3%; W7
thread_spinning2.cs 340 . |

using System;

using System.Threading;

class Engine
{
public void CheckTheEngine()

{
Thread chckl = new Thread{new ThreadStart{Checkl));

Thread chck2 = new Thread(new ThreadStart(Check2));

chekl. Start(}) ;

chck2. Start() ;

Console. WriteLine("Checking the engine!");
for(int i = 1; i < 100000000; i++)

{

/f some real executing code here

}

Console. WriteLine("Finished checking the engine!™);

private void Checkl()
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Censole. WriteLine("Starting the engine check1!");
for(int i = 1; 1 < 100000000; i++)
{

/{ some real executing code here

}

Console. WriteLine("Finished engine checkl!");

private void Check()

i
Console.WriteLine("Starting the engine check21®);
for(int i = 1; 1 < 100000000; i++)

{
/f some real executing code here
}
Console.WriteLine("Finished engine check2!");

}

Engine 28 % CheckTheEngine()2A S 3%, B ¥ X G2 T A A&, 318 H check1()
M check2(7H:. HERMTH T

Entering Void Main!

Exiting Void Main!

Starting the engine!
Checking the Battery!
Checking for Fuel!

Checking the engine!
Starting the engine check?!!
Starting the engine check?!
Finished checking the Battery!
Fuel is available!

Engine is ready!

Finished engine check1!
Finished checking the engine!
Finished engine check2!

LRI PEATERIEFEH M. (XA GEIER SR EERIR MBI T, thes
BT,
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2. f%&E

plRHERERE, RAATEAHNEPLERERN CPU H40 LIENBRZ.
Windows Task Manager ] Processes S5 4 0, X a8 £ 0 SBEMKREEBIT.
BRIXEHFRBEERESEE, TMHF%ET AppDomain. EFHLKEF D BRA R
I NET MRERIER, ARIUEREAEITHEN &R

MEBEMEREZ P NMREEA BT ETHECLRYET, MLAEAH Windows
Performance Monitor T &, REFMAAARBETETESTHIKMRERN. AXESE
ITEERMT — et B a2 2K B.NET CLR LocksAndThreads, 1% HiX4~28%0] Ligk
CLR £ EXREMEFELER. WA, i&1T Performance Monitor, £ f& M.NET CLR
LocksAndThreads 257 H A InFE 2-4 PRy THEEE .

x 2-4

o HE T 2R i B
# of current logical Threads BT HBEARNAEFTHOWHRERENEE, ABEER
TR e 1B AT 2 72
# of current physical Threads BEHREEAHORBIETEINRFRANERIERZEHE
PR . AR E RSB —— g
# of total recognized threads ZITEBEE A HARIESEITE NN IWEENEH

Current Queue Length I MEE ST YARFEP EASRRAENNEENEE
Total # of Contentions ZHH BB BTN ARG AR

] 2-3 o8 T I & B &4 thread spinning? N AR FHIHTE.

o Pertorngance

= Ciokaoie Rioot

< Systen Mocitor

L),
2l Performance Logs and Merts |

T A4 NET CLR LocksAndThreads ¥ §5 i 27 22 ()42 &,



e # of current local Threads i+ IEEANB FiBIrEQ WG 1 MEFLE.

B
d Fifde T _Global #3884, Frlpg e KA A8 TR 174022,

e # of current physical Threads i+ #(#8#5 € A B F B THEC B HHE 8 1 OS &%,

o # of total recognized Threads T+ B8 E L HIEFTEITERMN 3 0S &K, X 3
MNERFE R A Thread X S 8.

» Total # of Contentions THE 38 i8 LIZ T X ERXB LB YN BT RM. F£EH
) 55 WO GRS 04T B AR B

2.2 SBAENLEAFH

HEAFPIT T RER, BMERSEHNLARE, BIBEREE. 8iE. BRRE,
F. Thread K& -4, KIFEF. #ik. %E. Fik. EEUEBEBEGEHRE.
fF F 22 #2 19 ThreadState /& 7 7] LI# 2 26 12 2400 FLR S, iXAVR AW R ThreadState # 48
PR A E:
o Aborted(PIb)y— B4 FELRE, BA—SHAITEE
o AbortRequested(iH K H 1L)—— AbortOFE R, EALBETLRERRREL
il H ©HY System.Threading. ThreadAbortexception, &, LFREEEE L,
B A=l
® Background(fi 5)— &RIEE B & PAT
e Rumning(iZiTy—&BEB%), MERTFEL
o Stopped(ffF1L)— KRB ETH THEHKES, MADZEIL
o StopRequested(iFK{E Ib)— iF K& F &8
o Suspended(iFi)y— kBB 4L THIER &
s SuspendRequested(iFk i) — ER LR
o Unstarted(CR/531)— i @A ELE LA Start() i
. WaitSleepJﬁin(%%@ﬂﬁﬁﬁ)——:‘lﬁiﬂ:ﬁﬂi_Wait(} Sleep(Oak Join()VF ik, KY
EERFE
B 2-4 SR TEBHEEH.
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FETR T § A
- 4

e

et
=
Ik WY,
o i
[
g é
-
[
i
i
R
P r

i L
1 =5
I

]

KRBT BRI M L.

221 {ELIZER

HRRFLREN, VUAAMA Thread MR K Start)F 1: LU 2 HB IR A H R, 1R,
ARETETESE —AH K 2SS 2 Thread ¥ B NS BB T L. —
B2 4 T 17 (Running)R75, LR RGBT, R CARE N BRAR (Sleep )
B IE(Abort)R#& . Thread 2584 Sleep() 77 ¥ AT LA {5 22 £ 14 A BEHE ., WRESFF— IR
B, HESHEHXMERE, RTUERH Sleep(F k. Hldn, BEH TR RS
WAREH, WARFRA%EHT. NARRFEA LSS Y 5, B A ]
R, R AT LI Sleep() i, RN RIF B Y AR —
35 % B I

B Sleep() 7 ] LLLAB Fb iy 4 AR . BMERE -MERENEE, #52
LEGERENEDE. i, WRASEHA 100, BERLSEE 100 E¥, FLFE
ST WaitSleeploin R . FTHE— X L6 T, thread_sleep2.cs:

using System;
using Systemn.Threading;

public class ThreadSleep
i
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public static Thread worker;
public static Thread worker2;

public static void Main()

{

Console. WriteLine("Entering the void Main!™);

worker = new Thread{new ThreadStart(Counter));
worker2 = new Thread(new ThreadStart(Counter2));

/f Make the worker2 object as highest priority
worker2 Priority = System.Threading. ThreadPriority. Highest;

worker, Statt() ;
worker2.Start();

Console. WriteLine("Exiting the void Main!");

public static void Counter()

{

Console. WriteLine("Entering Counter");
for{int i= 1; i < 50, i+ +)
{

Console.write(i + " ");

if(i ==10)

Thread.Sleep(1000) ;

}
Console, WriteLine();
Cunsnle.WriteLine["Exiting Counter"} ;

public static void Counter2 ()

{

Console. WriteLine("Entering Counter? "1,
for(inti = 51; i < 100; i++)
{
Console. Write(i + "} ;
if{ i==70)
Thread.Sleep(5000) ;
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¥
Console. WriteLine{);

Console. WriteLine("Exiting Counter2™) ;

}

Counter() 7iEM 1 H 3R 50, K42 10 0, 2h R < BENR 1000 2% . Counter2()
JTEEM ST AFEER) 100, SHubEE 70, AL HER 5000 &Y. MM R T R

Entering the Void Main!

Entering Counter2

51 525354555657 58596061 62 63 64 65 66 67 68 69 70 Exiting the Void Main?
Entering Counter

123456789101112131415161718192021222324252672728293031132 33 34
353637383940 41 42 43 44 45 46 47 48 49 50
Exiting Counter

717273747576 77 7R 79 80 81 82 83 84 65 86 87 B8R 89 90 91 92 03 04 95 96 97 98 99 100
Exiting Counter2

BFEBAH TimeSpan WHIENBE, H HET TimeSpan (i 4 ATALT.
TimeSpan & —#7E System iy & 258l 58 X M5 M4k, TimeSpan S&HAHE JLAEHMW
B, Eﬁﬁﬁ%?ﬁﬁpmiﬁ%ﬁﬁﬁlﬂ 5] l% . {# A Public 77i%, 0 FromSeconds(}F
FromMinutes() 77 LA$5 5 BEBR 1) 3= 805 (7], F T2 — 451 F thread sleep3.cs /L5301 F :

pubiic static void Counter{)

{

for(i = 1; t < 50; i++)

{

Console. Write(i + " ") ;
if{i == 10)
Thread.Sleep(System.TimeSpan.FromSeconds(1))

public static void Counter2(}

{

for(inti=51; i < 100; j++)



Console. Write(i + " ")
if( i=="70)
Thread.Steep{5G00) ;

h
w5 B 45 thread_sleep2 B % H JE1L.

2.2.2 RETLEIE

MR A RIEN, it A WaitSleeploin R . WEERL FREIRRA, &7
X 36 W) B RR B (A] 2 B ok B 2R A2 A HE— 7 ¥R JE ¥ A Interrupt() 7 #% . Interrupt() /5 544
SBEAEPAZRSIR. TH 2P thread interrupt.cs FIALHS:

using System;

using System.Threading;

public class Interrupt

{ .
public sfatic Thread sleeper;

public static Thread worker;

public siatic void Main()

{

Console. WriteLine("Entering the void Main!"),

sleeper = new Thread(new ThreadStart(Sleeping Thread));
worker = new Thread{new ThreadStart{ AwakeTheThread));

sleeper.Start () ;
worker.Start() ;

Console. WriteLine("Exiting the void Main!");

}
public static void SteepingThread()

{

for(inti =11 < 50; i+1)
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{
Console.write(i + " ");
iffi==101i==20]|1==30)
{
Console.WriteLine("Going to sleep at: " + i) ;
Thread.Sleep(20);
1
}
}

public static void AwakeTheThread()
{
for(int i = 51; i < 100; i++)
{
Console. Write(i +" "} ;
if {sleeper. ThreadSiate ==
Systent. Threading . ThreadState, WaitSleepioin)
{
Console. WriteLine("Interrupting the sleeping thread™),

sleeper. Interrupt();

}

fFE.LEEF F5, H3H88EF 10, 20 30 B, o — N FL(sleeper 25 2 )it A HE
RS . BB (worker RIEYRBAE M RBETLATHIRES. WEE, B
HAERE, BMHEMEIEEERSI D . Interrupt)F 5 4 FRERIN S S 8 5w
HINBRETE, MBESHEENEBRER, DA REASERS, R EHX
WIhEE. %K & RWT R

Entering the Void Main!

Exiting the Void Main!

515253 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81
8283848586 878889009192939495969798991001234567R8¢ 1€ Going to sleep
at: 10

11121314 1516 17 18 19 20 Going to sleep at: 20

21 22 23 24 25 26 27 28 29 30 Going to sleep at: 30

31 323334353637 383940414243 44 45 46 47 48 49 50
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223 HERHMELEE

Thread 2 4 Suspend()H! Resume() 7545 AT LA E MK T LR . Suspend() 751
IR E A T eed2, HAE -GN HeAE. @A Suspend()FEENT, KEEL
F SuspendRequested BY, Suspended K7

THEA-THENKELZERRE. 2 —AFHN CiHEERF, 2BFE—1TH
fregF = S, ol bR EX A RBPARE. ENRRETE, qLl
& — 8 C# WinForms i B PrimeNumbers, #R)57E Forml P& —4HFH F #1,
W 2-5 BT R

g 2-5

ERPRETE I FIREN I M SR8 . FIRERREREE, 3 M4 iEd
AXRBH . BERELERE. By, SENEKSRARERN, BAREENTERE
AEBHXHERGES. TRARE-TAE. ZRABEESBT —1HRHHE Thread Xt
2, AHTrdnf.

using System,

using System. Drawing;

using System. Collections;

using System. Component Model,
using System. Windows.Forms ;
using System .Threading;
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namespace Chapter 02
{

public class Forml : System. Windows.Forms_Form

{

// private thread variable

private Thread primeNumberThread;
X7 Start Air &% Hl, LI TFAE.

private void emdStart_Click{object sender, System.EventArgs e)
{

/f Let's create a new thread
primeNumberThread = new Thread(
new ThreadStart{GeneratePrimeNumbers));

/{ Let's give a name for the thread
primeNumberThread. Name = "Prime Numbers Fxample";

primeNumberThread Priority = ThreadPriority. BelowNormal;

/f Enable the Pause Button
cmdPause_Enabled = true;
// Disable the Sta‘rt button
cmdStart. Enabled = faise;

/ Let's start the thread
primeNumberThread.Start () ;
}

B Start 3541, TTLLA] GeneratePrimeNumbers() /7 ¥ ] ThreadStart 3 il — 4
# ] Thread &, A LFRIE T L Prime Number Example. #f5 /5 Rl Pause &4,
SH Start 4l TR, f#/ Thread 2814 Start 77 B B 7= A R L8 7

X it7 Pause & #1, MWW TR

private void cmdPause Click(object sender, System.EventArgs )
{

try

{

try

{

// 1f current state of thread is Running,
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/{ then pause the Thread
if (primeNumberThread. ThreadState ==
System.Threading. ThreadState. Running)

//Pause the Thread
primeNumberThread.Suspend();

//Disable the Pause button
cmdPause.Enabled = false;

//Enable the resume button

cmdResume Enabled = true;

}
catch(ThreadStateException Ex)
{
MessageBox.Show(Ex.ToString(), "Exception”,
MessageBoxButtons.OK, MessageBoxIcon.Error,
MessageBoxDefaultButton.Button) ;

}
}

Pause WH R BELEREFLT Running RE. WER, SRAA Thread 32
Suspend J7iE. HiELHE. RIS, JBH Resume 158, 3R Pause 4. Suspend F 7

LAS[ % ThreadStateException 3%, AUl MiCmats try...catch Bt
I 7 Resume Z41, HMa F4LH,

private void cmdResume _Click (object sender. System. EventArgs e)

{
if(primeNumberThread. ThreadState==
System.Threading. ThreadState. Suspended |j
primeNumberThread. ThreadState ==

System.Threading. ThreadState. SuspendRequested)
{

try

{
/{ Resume the thread
primeNumberThread.Resume{};
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/{ Drisable the resume button

cmdResume.Enabled = false;

/f Enable the Pause buttion

cmdPause.Enabled = true;

;
catch{ ThreadStateException Ex)

{
MessageBox.Show(Ex. ToString(), "Exception”,

MessageBoxButtons. OK, MessageBoxIcon.Error,

MessageBoxDefaultBuatton. Butiont);

'

Resume #HI 7R 1K R T2 AT Hr R F2R AR Suspended i SuspendRequested, I
REIZHIR S A Suspended 8] SuspendRequested, RIKRE L2, % F Resume ¥4, 2
F Pause 1%l .

FIHRI 4k, M EREAEMEY, TEEBERFEHNORE, MM FEFHE
EH S 2B M AR A RFE, BT RREA SRR B4R, GeneratePrimeNumbers() 77
LR 3 FFIRIA AT 255 D IRE. R E DB . B0 IX N B R B4 B A
FIHAMSIRET., B—ANHRY 2 28EMBNEEDL, BE, F 5
GeneratePrimeNumbers()& joi F Start 341, 2 F Pause 54,

public void GeneratePrimeNumbers()
{
long IngCounter;
long IngNumber;
long IngDivideByCounter;
boo!l blnisPrime;
long[ | PrimeArray = new long[256];

/! initialize variables
IngNumber = 3;
IngCounter = 2;

/f We know that the first prime is 2. Therefore,
// let's add it to the list and start from 3
PrimeArray[1] = 2;
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lstPrime. lterms. Add(2) ;

while{lngCounter < 258)
{

binlsPrime a true;

// Try dividing this number by any alteady found prime
{// which is smaller then the root of this number.
for(IngDivideByCounter = 1; PrimeArray[lngDivideByCounter]
* PrimeArray[ingDivideByCounter] <= IngNumber;
IngDivideByCounter++)

if(ingNumber % PrimeArrayflngDivideByCounter] == 0)
{

/f This is not a prime number

binlsPrime = false;

// Exit the loop

break ;

{/ If this is a prime number then display it
if (bInlsPrime)
{
// Guess we found a new prime.
PrimeArray[ IngCounter] = IngNumber ;
/{ Increase prime found count.
IngCounter++ ;
IstPrime.Items. Add(IngNumber) :
// Let's put the thread to steep for 100 milliseconds.
// This will simulate the time lag and we'll get time
/{ to pause and resume the thread
Thread. Sleep(100);

// Increment number by two
IngNumber += 2:

/f Once the thread is finished execution enable the start
// and disable the pause button
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cmdStart.Enabled = true;
cmdPause.Enabled = false;

}
BIER T LUSATINE, BENAEFHSRT, WHE 2-6 Bin.

‘I‘"I'l"'l"'.l i

BRAEEX—UEY, RELETRE. B, {BPEFEE-TRAKHOBRMK. X
GeneratePrimeNumbers(} 5 iZ B #H 2| — M EEE, MEX N BEHFMBNRERLHF T
NMRXERBLIFER AN iaf, BIREARAEMIEA FETER —T8E BT, X
AR E, HEEZNMFHFP, HPRHES GeneratePrimeNumbers() 75 3: 2 1S [F] 1128
BHPIET. ERNSEPEITUSASEN, NEBRFSRE—SBEBAAITA.

BRI A BB AERTRASE. TUAH—RE, BN UIEERFRFIE
RN, &, RASEHEENLR, NHEFNRBEERARSRE.

TEAEWFHEREX —BIE. H0—1 5 3EFE UpdateData:
public delegate void UpdateData (string returnVal) ;

4Bk — T GeneratePrimeNumbers() 5, WRAETK. SN HFHNFHRE
H, BHYVGERER2, BEAE—NEHEE 2. A5, #—4 UpdateData 5853
B HEBAEHL, HfEA UpdateUl FHikfosihlk. B F R{FH Melnvoke i, EENE
MFEHFENA, BaRs AEBFLES. SRA—DREN, W7 AR,

BR:
AXEAHEY, Forml A this /£,
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public void GeneratePrimeNumbers()
{
long IngCounter;
long IngNumber;
long IngDivideByCounter;
bool blnlsPrime;
long[ ] PrimeArray = new long [255);
string[ ] args = new string[] {"2"};
UpdateData UlDel = new. UpdateData(UpdateUI);

this.Invoke(UIDel, args) ;

while{IngCounter <= 253)
{

// If this is a prime number then display it

if(binlsPrime)

¢
// Guess we found a new prime.
PrimeAsray[IngCounter] = IngNumber;
// Increase prime found count.
IngCountert++;
args[0] = IngNumber. ToString();
this.Invoke(UIDel, args);

i

UpdateUIQ T REZ S B P B EFMBIFIRE L MM, R/FTRER N5 B8

Ho MTF UpdateUIO)K H7E UL VS, AEEBSEIRNES, AN E Y
FEEE A & .

void UpdateUl(string result )

{
IstPrime.ltems. Add(result) ;

}
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2.2.4 HEREIE

Abort() 77 iE 0T LA R SRS LT &2 . WRRAEMEB (K BERAT T KKK TH
BRI TRONEX AR, ATUEH AbortOAiE. Pll, WRBREERITT
BEFFE, RETLEFZHE., BETUSEHIT, HHACKBH THFENSR,
BABRTERSHTHERABRLIAEET. 2 E L RAA AbortQ T &N, &5 %
ThreadAbortException BH . WRBEELENABTHRZERE, REHA2% 1L,
ELLREFRETFTHUNAEHIYRE R E4BEAMZE, YEEEE—T. BX
catch(Exception e)ti < 1k ThreadAbortException R E(AIRE A EF B MK E ). H L]
WL, ThreadAbortException B EH A EHE L, BIFrRttAS R ER RELERTT.

THE~PXHEMNPT. §18— 510 H Destroying, %85 K 56 81 ) 58 A4 s A
HHIBHE Forml.cs K, FAF Swop HATMBHARES. WE 2-7 iR,

T
] B e = e

¥R AR mME Swop A,

private void cmdStop_Click(object sender. System.EventArgs e)
{

// Enable the Start button and disable all others

cmdStop. Enabled = false;

cmdPause.Enabled = false:

cmdResume.Enabled = false;

ecmdStart. Enabled = true;

/{ Destroy the thread

primeNumberThread. Abort() ;



XA TS5 —AEFESEL. —HARR, SH BT Stop HAIF, 1%
FRiH AbortO Wik e . REHH Suar %, ZHHAHMERE. CEEER,
ThreadAbortException 2 — Pk RE, S5HMFE ., I/ MREMREATLHHR
1. B, —H catch AMBRPATE, RSBRAFTIRIZRTE. L, ESTER
LPAT finally OB EL, Z EHIBETE.

225 FELIE

Join(y A =B HF L EHNERE, HFHITMLREL L . F45 T MARSH LR A Join)
TER, REWE T WaitSleeploin R &E. MR —MEBKHBTF R — AT, RTLUEF
HEANTE. EERIMLEMNEBR AN JonOFEN, EFENSEEEA
WaitSleeploin &, MEZAH JoinQHEMNERESH TS, ZL£8EA4ASERF
Running RF& . EXWEXA KRE, THH M T thread joining.cs K #18H, HAVH
i O ST

using System;

using System. Threading;
namespace Chapter 02

{

public class JoiningThread

{
public static Thread SecondThread;

public static Thread FirstThread;
static void First()
{
for (int i = 1; 1 <= 250; j++)
Console. Write(i + " ");

}

static void Second()

{
FirstThread.Join();

for(int i = 251, i <= 500; i++)
Console Write(i + " ");

}

public static void Main()
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FirstThread = new Thread(new ThreadStart(First));
SecondThread = new Thread{new ThreadStart{Second));

FirstThread.Start()} ;
Secand Thread, Start() ;

}
)
¥

XA B R B B R R S B E R R R EE, M 1 FTIEE] 500 K.
First()77 12047 4 th 81 250 N30T, Second() 4 #: W46 tH M 251 B 500 FICF . 201 5 Second()
# i B AT FirstThread Join()17, HATHBMLSER/ N B2 FRFBEL, %R
SMBEAREERBZT, BRETEAMNT). BT Second() /7 i+ iR HI
FirstThread.Join() 77 7%, R % Second() 7 ¥ MHHAT, E 3| FirstThread(First() 77 %) i
R IAT B,

Join()TiERERM,: EW -HBETUR -8, tharplg-—4 TimeSpan, 1%
&R — MR HHRMNFEN— M EREES, 2509 E, 538 —4
HREARAEBNCLERER M), MBEECEZLH, EFRA Tre, 5 )
¥ A False.

23 AHALLEREFTEY

ANE A BT RFMIAEFE MRS —RUTLUBT SR, 73X
BT & 12, MREETESRE, I ARMFOFEEATHERE?
AHAEE — TR ERRESITY? FFF EIF XM, AR, DT EERSE,
HEFHR,

FERENHBRTRERSEE. ARTEATREMERRMNZMEE, K
HEBZHTHOAL DR, BT, AFLNNEEY, FBEESHENERE
WAF. B2, FRRFET NSRS, WRERNOESFRE TN AR
P RARBENAEBEERSN A, BREEERE - ARELT AR, B
RERE. —SUHHNERBSNESMA, FAEREMENAEEE— NN ARSEE.

BT SETLRHPM AT BAE. MEERHER PR XSS, fo
REEKRNBHATH . FHk, SHTSEB05MIESHE, HERELEZ AV %
et e L, MENABRFUETEESHNERE, R F B2 7 3K 18 O $h 4T 15 1) 4 b
HAL B & H A PRBHIULRES.



WTHEAMESERSER, TEARAHESREENHTREN. FARAE
HFEHEEMEMES. B2, RE-MESR, MEAHIREAES. B8R
7 75 A W6 L2 18] R 7 30 LA J S 49 1 0 J S W 01, 28 e 5 46 5 B 0 R L
SRR MR . R, WRNARAMRERTEKREY, RUBERRRE
HEBHNEESNREAZ FREES, RENEFES FONAES, B2, &
EERE—MRER, M TRE, TUHKERERNARY, RELRE, IS
REELES., dRBUHAERIERZ AYGR. BE B2 mEn, &Rl
DFMMF G BB URERE S IIEE RS .

“REWRF BMABERZET . ~ P RELW “KE” R BH L TR
E¥M. HFEGRBERAEE LhE T RE L BNEREH, WwREH R KN
RERFGAAZMA “KE” AR AEHRBULNTH.

FIitk, Microsoft B4 FIRRFF 118 RUR AT AL D M0 FE, LUBR S8 1k R B iy
WL

2.4 4# F) R AZ 6 Bt AL

BRI RE M N R E RN, b AR E4 AR EEMAEME
AT AR, EfA0THERERE. FMEt2FE FETFRERSER R RER
REEK. BEBLFEEAH N CERFEMTI . A G TS XL 4L,

SNREFREEGSET - MEAMSE, Mot a0 AmEa T 8E 1w AR
EH;%EFE%&EQﬁMﬁﬂﬁEE#W%%=ﬁm&%%ﬁkﬁﬁﬁﬁ,ﬁ%
EANBAEFEENEESLE - MREAMER. i, SUHEEESQEENE
%M~Wﬁﬁm1#%ﬁﬁ%aE—EF@%%%%$$.&E%E%E%i@%,
ﬁﬁ%%&ﬁﬁ%ﬂﬁ%ﬁﬁﬁmﬁuﬁFﬁﬁ%E%ﬁﬁﬂmﬁﬁ,ﬁﬂﬁﬁﬁ%
HEATBEREFEE, SAPE-RKE L LN, SR8 REE S ENELT—
wﬁﬁﬁﬁﬁMW%ﬁ—¢$ﬁiﬁﬂAﬁuﬁ%aEﬁ&ﬁ#ﬁﬁ,@ﬁﬁ—%ﬂ
ﬁﬁ@.ﬁﬁ%&ﬁ&ﬁ%ﬁﬁﬁﬁﬂ%%%ﬂﬂl%.ﬁﬁ%FﬂﬁEE%ﬁﬁi
2% BT,

FEEH%%EFiﬁﬁE%E%ﬁHW?uE%%?ﬁﬁ?i#%ﬁﬁa%ﬁ%
E%ﬁﬁ~%%%%ﬁﬁﬁﬂmmiﬁw,ﬁ%%—&%%ﬁ%ﬁ%mﬂﬂﬁﬁ¢,
& 2-8 ox.
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tohe

SRR

UTAER AR T ERELTEEHCHERE:

using System.Threading;

using System.IQ;

public class Threaded_Search : System. Windows.Forms.Form
{

string search;
int fileCount;

private void cmdSingie_Click(object sender, System_EventArgs e)

{
Search() ;

public void Search()
{

search = TextBoxl.Text ;

ListBoxl.Items.Clear() ;

fileCount = 0;

SearchDirectory(@"C:\winnt") ;
}

public void SearchDirectory(string Path)

{
// Search the directory

DirectoryInfo di = new DirectoryInfo(Path) ;
FileInfo{ | = di.GetPiles(search);
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ListBox!.BeginUpdate(} ;

foreach(FileInfo myFile in )
ListBox].Items, Add(myFite FullMame) ;

ListBox[.EndUpdate(), .

// Search its sub directories
DirectoryInfof] d = di.GetDirectories();

foreach(DirectoryInfo rmyDir in d)
SearchDirectory{myDir.FullName) ;

}
}

WEENFITHETE, EEETERERHA--MEEEE, Lo, RS5H8E
Single Thread Search % Hl, MERHMA A, X4F FH R H, SRiEABRE
HIRB - ocfnt, MEBFHEAFE. E£, BARFrFANEERRBER 42
Blhizfr, #REAMNCRALABRIREZM, REANAARENESN. B4, &
HATRER, REEAEHEKIA,

I AL KRR ER ER— A EEREMNE . TAEERT WM S E
—F, EIEIR A . Button_Click BIFE D, ¥ F1CHS,  F 3 748 22 8 A Search()
Tk

private void emdMulti_Click{object sender, System.EventArgs e)

{
Thread t = new Thread(new ThreadStart(Search));

1.Start();
}

WAE, BFHFHFHRIZITZEF. TRBMAREYEET, % /585 Multi Thread
Search #£Hl. KM REBVRRBITHL, HERLTHE FH¥. XLE Y Windows —
HEAPFRNATEREEZ AREBRERTRH. SBRBEE—AHE L XT
MAFFE, DRRIIZESHZN. HEET U ERRNTE R RS &K T,

Hib—HEAHERE B RERE VR, AN 5 37— 155 80 4
B, W, 7. Bk, SWUEAREREEPHARLT. XRESHEY
BEMA—MER. MREET A28 0RERBRE, AT R, Fix
FIEART, AAFEA ELBERR, BENRZHPIBAEITESCHEE L,
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FH = 57T ¥ ) B ] BE & EE BB

242 HEISERFEIR

EA BN M E R U AR A R R R IR X VT R — N SR
Bl HERMS L H— RS HRE. AXEHELT, MELESTRERTHEE™
EAR B,

TEHRE- MR — T . XM TFES - RIEFEE VS B ki,
REFERXPTNARFREZTT. #BE A 3R AN HIZRF A 8 2370 808 E IR
528 L.

using System.Threading;
using System.[Q;

using System.Data;

using System.Data.SqlClient,

namespace Chapter 02

{

public class Threaded_Resource : System. Windows.Forms.Form

{
public void Buttonl_Click{object sender , System.EventArgs &)
{
QueryData() ;

public void QueryData()
{
SqiDataReader objReader;
SqlConnection objConn;
5qlCommand objCommand,;
int intEmployeelD;
string strFirstName;
string strTitle;
int intReportsTo;
objConn = new SqlConnection("server=RemoteServer:” +
"UID=RemoteUser;PWD-=Password;database=northwind") :
objCommand = new S¢iCommand("SELECT EmployeelD, FirstName, " +
“Title, ReportsTo FROM Employees", objConn);
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obj Conn.Open() ;
objReader = objCommand.ExecuteReader(

CommandBehavior.CloseConnection ) ;

while (objReader.Read())

{
intEmployeelld = objReader.Getint32(0);
strFirstName = objReader.GetString(l);
strTitle = objReader.GetString(2);
iftobjReader.IsDBNull(3))

intReportsTo = 0;

else

intReportsTo = objReader.GetInt32(3);

listBoxl.Items. Add(imtEmployeelD. ToString()+ " * +
strFirstName + " * + strTitle + " " +
intReportsTo.ToString()) ;

}
objReader.Close();

objConn.Close () ;

public static void Main()
{

Application.Run{new Threaded_Resource()) ;
j

i

BRAPITAREE - MEEEEE. RENEESS S, EEER, RN EN
WRAEHIREGLRD, SHERART. VEWR—MHFRE, HEXILE
AT AR AR, RIS TN, LR,

private void button2_Click(obiect sender, System.EventArgs e)
{

Thread t = new Thread{new ThreadStart{QueryData)) ;
t.Start() ;

}

ME,Eﬁﬁ%;kW%%%ﬁi-%%?%@%%%qﬂ&&ﬁﬁﬁﬂ%ﬁﬁ$,
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TR R . B P RIS R b AR A W R

R, BHL—EB%RE, SRSEEEE T ERN, ABEQIE&HERE. ~d, H
FPRESH—T, EEEFAUBSBEFRNAERF, FENLTR—GMFEH L.
A, BRUEXNMAAEREEZI/EAPNAEFAE/AN. X8B3 —0HA
REBIN N ATE, FHELETBNESHEE. A SFEUERANREELE, @
AR BERN R EHFTRIE. X HEEERAER 3 ZME 5 TN4.

2.5 LKEHHBB

RIEAHTEGENHEFPREHSENMAMNER. O, & -2FRT, tlgH
RERANFIN. FRASFIHTESVWEFEKBENFAREL, SREH—FEMFAHE
DA EEREFHEE. RTEENMARNMMFER: B—MEHAERTHFRLES,
B EAERHPE RN — MR R PR L E.

251 BIXiFEBHITIEF

FEAZEHIH A do_something_thread.cs 7x%lH, BIg T —ERHE, ERRITREN
RS N RERALEITR. XEEXFREEHRT -MER, ERNEHE
1017, BEF—PREBEETR 157, RERFBE—IMEE, T 8 /T. R EEE
HEER -8 RERE, BUNNMEELE NS EE N hERATE 10,

FEHA—TEITREHZANRE., FLELE U 28148 KR, BAEREEH,
HXAEL. G2 — NS4 N HERF ExecutionOrder, ME MR EY Main().
BB ILKEANEE, £BEA- BHRER.:

using System;

using System.Threading;

nammespace Chapter 02

{

public class ExecutionOrder

{

static Thread tl:
static Thread t2;

public static void WriteFinished{string threadName)
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switch{threadName)
{
case "TI™:
Console. WriteLine() ;
Console. WriteLine("T1 Finished") :
break;
case "T2":
Console. WriteLine() ;
Console. WriteLine("T2 Finished") ;
break;

public static void Main()

{
tl = new Thread(new ThreadStart(Increment));
t2 = new Thread(new ThreadStart(Increment));
tl.Name = "T}I";
t2 Name = "T2";

th, Start() ;
t2.5tart () ;
Console.ReadLine() ;

public static void Increment()
{
for(fong i = I; i <=1000000; i++)
{
if(i % 100000==0 )

Console. Write(" {" + Thread.CurrentThread Name + "
¥

WriteFinished(Thread.CurrentThread. Name) ;
;

}

AEMR, RE U XRER, RELR 2 BNTEL MR, RSALEH. A &
BRH O SHER, REERE 0 S RITHER. PRBERBEREEFHNEEMTFER.
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A B EEE SO EFEE, CUECRBFRT. BREES, RIZHFARERAE
o FRER.

EHARE -SHITRMFEHAXOIE. TARRANAHEBOT — 34
ExecutionOrder2, B H T RFLHIREXNBIESF AL M:

using System;
using System.Threading;
public class ExecutionOrder2
¢

static Thread tl;

static Thread 12;

static int ilncr;

public static void WriteFinished(string threadName)

{
switch(threadName)

{

case "T1":
Console. WriteLine();
Console. WriteLine("T1 Finished: ilncr = ® + ilncr. ToString);
break ;

case "T2";
Console. WriteLine() ;
Console.WriteLine("T2 Finished: ilncr=" + ilncr. ToString) ;
break;

public static void Main()

{
iIncr = 0;
tl =newThread(new Th}eadStart(Increment});
t2=new Thread(new ThreadStart(Increment));

tl.Name = "T{";
t2 Name = "T2";
tl.Start() ;
t2.8tart() ;

Console.Read() :
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public static void Increment()

¢
for(long i = 1; i <= 1000000; i++)

{
if(i% 100000 = 0)
Console. WriteLine(" {" + Thread.CurrentThread Name + "} " +
ilncr. ToString());

}

ilncr++;
WriteFinished(Thread.CutrentThread Name) ;

i
}

X~ 5 ExecutionOrder JEH LM, (HE, B —KEIBR T —/EEB %
av ilnor. N FIFEF £ 8 B WriteFinished() 757 7 87 B T B 008 LB 47 )Lz A
NHREF, B0 5N ES T RN RS . B850 IR e 12, i
ATRBIRHTES:. ERASEFENBANERIT. 6L, ZXRERT, T
EARPEAR, WEREITREN Join)F k. ARWREHELS NS EEAET.

2.5.2 RHRFHERE

=ERBENM LS, AMIHRNS MR RE - PEF PRI EHLE. TH
ARFIZANHEOR AT RG, X FCIDE % R WA B AR S TR R Y
ERE-THEMEH, SFRAAREAEHRA R G MR RERE . XM
A, HEEABRHIFHABIRCLSBMEHE.

P
ﬁﬁﬂ%&ﬂﬁ%%ﬂ%ﬁmﬁﬁmnﬁ%ﬂrﬁ&ﬁ%,%#mﬁﬁﬁﬁgﬁ
HEM, SHAEF R ESRR,

using System;
using System, Threading;
using System. Web.Mail:

using System.Coliections;

public class LoopingThreads
{
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public delegate void SendMail{string oMessageTo);

private class MyMail
{
public siring EmailT'o;
public string EmailFrom;
public string EmailSubject;
public string EmailBody;
public SendMail SendThisEmail; // Delegate instance

public void Send(}

¢
System.Web.Mail MailMessage oMail =

new System. Web.Mail.MailMessage() ;

oMail.To =EmailTo;
oMail.From = EmaiiFrom;
oMail.Body = EmailBody;
oMail.Subject = EmailSubject;
oMail.BodyFormat = MailFormat. Text;
SmtpMail.Send{oMail} ;
SendThisEmail(EmailTo) ;

public static Thread CreateEmail{SendMail oSendEmail,
string EmaiiTo , string EmailFrom ,

string EmailBody , string EmailSubject )

MyMail oMail = new MyMail();
oMail. EmailFrom = EmailFrom;
oMail.EmaiiBody = EmaiiBody:
oMail.EmailSubject = EmailSubject;
oMail. EmailTo = EmailTa:
oMail.SendThisEmail = oSendEmail;

Thread t = new Thread(new ThreadStart(oMail.Send));
return t;
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- ¢lass Mailer

{
public static void MailMethod(string oString)
{
Console, WriteLine("Sending Email: " + oString) ;
i
}

public class DoMail

{
static ArrayList al = new ArrayList() ;

public static void Main()
{

for(int i = 1; i <= 1000; i++)
{
al. Add(i.ToString() + "@someplace.com") ;

}
SendAliEmail(} ;

}

public static void SendAllEmail()

{
int {oopTo = al.Count - 1 ;
for(int i = 0; i <= loopTo; it++)
{

Thread t = LoopingThreads.CreateEmail(
new LoopingThreads . SendMail(Mailer.MailMethod),
(string)al[i],
"johndoe@somewhere.com”,
“Threading in a loop®, "Mail Example");

' t.Start (): '
t.Join(Timeout.Infinite) ;

}

}

LSBT AR R 2%, B X BT SR T A S AEE M £ 55 250Kk
HHER. RELEN, FARENSBESHSENTE LABAD. Ek, BFR
NARERETE, WB—MHERSH, AR IR — £ 2 0 5 (FE J5 T A0 2 o
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HFAH ). RIGHEA BT LUE SR B Thread K151 F 3R 8 3h 4T .
MAE T I —T SendAllEmail ¥ . % JTHETE ArrayList 3 2 H 3R, H 2%

BRER R M. A ERIEE Bmail 73— FE:

public static void Send AllEmaii(}
{

int loopTo = al.Count - [;
for(int i = 0y 1 <= loopTo; i++)

{
Thread t = LoopingThreads.CreateEmail{

new LoopingThreads.SendMail(Mailer.MailMethod),
(string) al [i],
"johndoe{@somewhere.com”,
"Threading in a loop"”, "Mail Example");
t.Start() ;

t.Join{ Timeout.Infinite} ;

}
1

FHLEE, BRTE. At ARAR —AMRBE K% Email B? EER TSR LN
[ERACER, ARG? £#y, (B8RRI R EN) % & B 438 52 5 #4760 8
BI5E B R AL, ST B AR IO I () B 2 A T R R 4T 1 28 5 A i 7
LT PITERTNIE LS REBRTROMON . BLATRSESME, TS Email.
BEEMBERTREGE —AEB, HEREE LM SendAllEmail #E, B, @
FEH-TMAERIEHERENRER. EXPEAP, YEEMTN—ABEERE,
ERFET - ER, %S —3 Email,

—TERNRERORES TERBIAA F, BBELE. 6, —KEFEET
XML BISCHF B — M HF B, bR — R IRE 8 LT RS B AR A XA it
RS HHEE T, ERFOHE, RE—RLE A TH, ME— ki,
BEEFRP, REOBRREEM, £ RBHIFED, RO REXAB
K. Bk, FELE, ERI-DXHE, RE M ESIZ. XA A, =l
A, MBRMERE CHARASBEFEILET, 2REF A RE? T 2R [R] A o 4% i) R £
REHARBEILREFHEIDER, 2R EHAERR? HRPH X SHEREE,
AFREREN, HELTFRSEERFNE RN, B XU ERSE ERE—
THERE, KoFRSBEIRET.

ZANXHERMRARAMT, 5B — A% B 16 Microsoft BizTalk Server 1%
Microsoft Message Queue, B &H —MREFRFE, T8 FI K iE 17 . R Pre-l
ANTAMEMEAR AL, TXE, SRAENFREBEE, A, WmRPT
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e BT, FEHM RS ERE, Sy EEFERN,

2.6 AR¥F |4

HESEHT System, Threading M4 =W, FF R4S T Thread K., iTiTib T —i
ERAWTHE, HBHAENARERESEREESLREN, HEHENRhE, @BRLEER
Wy, AXMFEMEREN, EANBFENERN RGBT, WMAERETER
Bimd. WRGRAEER, CONBEZTRETHREEE, SNSRI — 8
oo PRI — P KERN, T, VOBEREEEHELE, ERIZLE>
P&,

AELTRAMER, BECRERBEERD. XS OIS FF8, i
RUEBERPRSONEE, HRONERELEHRRELD.
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2R THEEATTRERAAEAEFTHENEERO . MHARER DB R~
HERRREE, SRR EANER AT HE—RE. AMEEINTE
b, BOZET -ITHEBHAUHEHA: R —THPECETRERRSE, mMeR—F
A—rTHARENTR—REARES, SR AR ?

¥ -PATM BB 7o XEEN X KRAREMA ATM EEE $1000, #4180 X
k5. BEARMNSHEEHERGERET. FEFREMENARE, X £4EM X £
ALTER WHZAARRER ATM HL L3 AR E Rk 7. REFEDH 2 B R i
—ARF, TINARFAREREEZAN, BAFESATM A TR AR TE=ZK
ABRTFR, FAREEAFH$1000. BN/ AR B SRR R K P 58 EE .
EHEEERT, S 1PRFRESESK e, AR & AR EE7E Bl — B 097 ) 4% 0
PT. W52, SHPAWAKS, BRSSP HXAEEH, ZH RN ESE.

F R

NET Framework #2447 458 #7404 R & ik AP 9 88, X A1F— 812 R A5 — 4
BAEFETRAALAME S, FEAARTRAAARASTHRAR, tE2HFRBITEA
o b L N

3.1 AHMTEFEH

NET FAAGRZHFUBEARNTHBNARFRGERRAE, TEHUTEA
EYESE

o B 5T F R

e PrkBENRL

H-F NET Framework X RFR R G T A B ML EE, BrUUERT IF R IK B &AL
TERBENARE. RIS EI D ATFEERLETLN, HISRRAR
EREM. FEFRBITNET R, FLEZRIGREL. ASREENFBLRL
ZRAM LR A EREFEBEZ2HNESEN. ROBOS8RNESHEE. 4
EBRANEPMEN T, HYXSEEHFAERT, AXxRE&8EBE48. Fig,
RERGERRTR, LAMNKTEHEEERLLM.
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FEAFAEEZH, EXR—TEEAEFHRABNATMH T, FITFFHXREZA
W |E) B MR — e /2 S ELS1000. B 3-1 TR T ATM BRI HE. — 1M &
ByinTESEE, FEBEELTESRE, SKEN, 3 —1MEEBFHALT EIEARE
BRI ERRERNEHREES&EMG. ABXESFEM, FEM Withdaw() FER
HELelE, UEEF—NRAREE —MEBET R EbE.

[

‘ %
|

i X %

ATM #1

rr—"'_
b —
{ Withdraw() \’—- s —.'l AT

e
.. —

| X xN ATM #2 : =y B et Bereniy
- o®m o3

EOH I MAARGENRATLEREM,

o AT EE M5

o WHBAATLE

¢ EEAERSOES

311 RTEEMNRBER

ABRENTERER - NZAEFAEMSRNFREE, FERIN 5K,
AARER—~NZARE - MERBEBFEHFHRE, ROFR REESEATRERS
M. XN RRLHLER AL LUMNEF A FARFANASEENRBE. &
RINAHBRRERF RS ML LR — i 2095 ) U E it 8 MRS 0 — B A,
Blan, £ LTKE T F, X KoZ ARE R 55 R —4 Withdraw() 5 1, Withdraw()
HERBAEENRLE, FEAAEEZLM. BERTHN A RAERSk 3
Withdraw(), BMEREE—NZRA —MREBX E4ER X R ARSI ERIE. 53R4T
I ARBER R FE MR FRE. BF-——HEaNS X RFATANAT, B
RAENAEREDN -NMTBATRITHRLE T — R IF BRI SR — 5 AT
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S P, {# WithdrawQOFHEEERTH, MTLULBEEERE —TMEREEFXEEKAREGE
ABIFAEIZH, F—HEAFRENR -KARfE. FTEHIHBE —IIELE
224~ H Account FE LR,

public class Account

{
public ApprovedOrNot Withdraw (Amount)

{
1. Make sure that the user has enough cash {Check the Balance)

2. Update the Account with the new balance
3. Send approval to the ATM

}
}

FEFIH T Account M 2 & MA L FE R & .

public class Account

{
public ApprovedOrNot Withdraw (Amount)

{

lock this section (access for only one thread)

{
1. Check the Account Balance

2. Update the Account with the new balance
3. Send approval to the ATM

}
}
}

£ B, BB DL 2R AT L R i A B AR Bl ATREH
B RIETE R B R K P R, 2RI A 2351000, F, ATM R AR
THRPEGTESI000, SHEAHEX.

MEBZ BT, EX-NAARF - REHHEENABE. B X y, e o
IZEHR S5 IAT Withdraw(QF ik, MITRHER, X R ARSEAF F BT, T X A
HEF BT Withdraw(Y B, X RABRERR ARG EERCEN, SH52
B X BAERLBERITRE. SRE X BEMBTEEA K S 25, R #Hr &850 FHk .,
RRE 8 ATM HLIE 304 B A SR B0 P & True), S2IRIN S ¥ Ex., & 2 i,
HAETREABE T M X XEHM Account W W EBRBE. X EERBMEE, X X
ABIEIEHN withdraw() i EEARE . A, withdraw()J7 i % W 5 £ 80, H



iR [F {8 % $0, T2, withdraw()J7 1% [F] False fi/R{l, FHAETAL, ATM B4 TH.

3.1.2 {FEKAMFNKRAAILTE

HEHREERATREZLEMHN D A ARENEATHE. RAATRFN R IR LR
HAIE, RRASARENR. REEMNE Accomt W ZE, SAVFEMEEESRE
K&, eI THRE. XM TS, EREREARENABERNE AL
AEARERBRR 2. M EREARZHNAERI AR, USSR LmER
KRBT, AR LixdR2iRE, RSB NEIFRENTHER,
FHIRE FBEMATIH. ERXMTTE D, TTEMERBE, EATTENRMFE
THEATHERERTLBEANBHNEATER, FU, AUEMNRELFEELRAEER
Haett.

313 (ERZER2EEH

EHBATLEXENENBE=ATERENR LRE T HEEBERLHNALE
#R, MAEENREFHGRATLREZENE. ¥RERELE, THALEEXUES
BZERMMFED . THRIAHARET Account X5 i AL3E 88354,

public class AccountWrapper
{

private Account _a;

public AccountWrapper (Account a)
{

this. a=a;

1

public bool Withdraw(doubfe amount)
{
lock( a)
{
return this,_a. Withdraw(amount) ;
}
}
}
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AccountWrapper R & Account KRB 2B E, Account LHIH F A N
AccountWrapper 5] Private SU I &, [ H i3 5 582k £ A BEVH M Account B &,
XM ITED, Account IE AR FEMEBERLENEE, RALERXLHEEH
AccountWrapper 282 {L 1.

LALEE =T E, MENKNERREARERETWR TR, BT UL B Fh ik,
gian, HRBITCEF —D Account K, AT HEWMENEAZETREME, AT HRE—,
R AE R Rl —4~ Account R E ATM #. FEBTIRMEM Account BT, B4R
Account RAREZHEZ M. B4, HTLTEMER, HBAREEH N Account MITEILH .
LRFHEHRT, DAXARELEQERATE, HERLLM AccountWrapper £ JIF
A Account XA RIR. BEBH THRBARBMAESHELOBREY. FHH
Rl R A RER LD, FEETLPBNHEERD,

3.2 .NET X R #63 & H

NET Framework 7F System.Threading. System.EnterpriseServices #l System.Runtime.
Compiler i &= [HFRUAT — Lk, BFRATUMEAX ML T ERELLNRG, =
3-1 ¥{.NET Framework ] — %6 5] 35 243047 T S50 B 358 61

F* 3-1
Pt i AA

Monitor Monitor 34 % /H T 88 EERANE, Xi, T4 —Ha% 6
ARV W EE RSB . Monitor ¥ % o] # By iR {3 B E A
15 B R I T

Mutex Mutex ¥t % %11 F Monitor %%, {€ Mutex MRHEALYE R
MERABEPHLZRTER. Mutex BIERMERETUHTEE
Mutex [ 5y i X 70 2 85

AutoResetEvent, AutoResetEvent Hl ManualResetEvent Al F il &1- 4~uf £ 4 255

ManualResetEvent B BFCEME. IXERERE e &Y

Interlocked Interlocked 25405 1 °F %i%: CompareExchange(). Decrement().
Exchange()# Tncrement(), iXES77 i % M2 o dy B 25 50 4L
FRRBIRGET — R p HL4)

SynchronizationAtiribute SynchronizationAttribute R R —m % B4 —- g FEu] il )
WE . XHAFHER AN, FABE 0B AR ] 455 Bt

MethodImplAtiribute ZIE SRR T AR T TR I A T
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MethodlmplAttribute 3¢

System.Runtime.CompilerService % 2% 8] & & f) — 2 B8 £ W CLR Lz T # A
(4147 % » MethodImplAttribute 82X 1B, BE4£51UF CLR FEE QM LI,
MethodImplAttribute #1 — -~ # i B # £ MethodImplOptions M2 {F A X & ¥,
MethodImplOptions M F —~F B Synchronized, TR EEL—HZIR £ F— &~
WX A A, XBDITEIEE T HR lock XEFE. THHWET MLes BF, 8T
o] 43 2 4~ SR 1 3k [R] 28 75 ¥

uging System;
using Systemn.Runtime.CompilerServices ;

using System.Threading,

namespace MethodImpl

{
class MI

{
/{This attribute locks the method for use
//by one and only one thread at a time.

[Methodlmpl{MethodImplOptions. Synchronized)}
public void doSomeWorkSync()
{
Console. WriteLine{"doSomeWorkSync()" +
"=-Lock heid by Thread " +
ThrcadEurrentThfr:ad.GetI—lashCnde(J} ;

//When a thread sleeps, it still holds the fock
Thread.Sleep(5 * 1000);

Console. WriteLine("doSomeWorkSync()” +
"--Lock released by Thread " +
Thread.CurrentThread GetHashCode()) ;

/fThis is a non synchronized method
public void doSemeWorkNoSyne()
{
Console .WriteLine { " doSomeWorkNoSync () " +

"--Entered Thread is " +
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Thread.CurrentThread.GetHashCode()) ;
Thread.Sieep(5 * 1000);
Console. WriteLine {"doSomeWorkNoSync()" +
"--Leaving Thread is " +
Thread, CurrentThread.GetHashCode()) :

[STAThread]
static void Main(string[] args)

{
MI m = new MI () ;

//Delegate for Non-Synchronous operation
ThreadStart tsNeSyncDelegate =
new ThreadStart(m.doSomeWorkNoSync) ;

//Delegate for Synchronous operation
ThreadStart tsSyncDelegate =
new ThreadStart(m.doSomeWorkSync) ;

Thread t] = new Thread(tsNoSyncDelegate);
Thread t2 = new Thread{tsNoSyncDelegate);

th.Start(} ;
t2.8tart() ;

Thread t3 = new Thread(tsSyncDelegate);
Thread t4 - new Thread(tsSyncDelegate);

t3.5tart() ;
t4.5tart() ;

j

EERHEBEENTHRRGHEIAR, RELERETRNE, HASBEDES
[R] 64 )

doSomeWeorkNoSync()--Entered Thread is 2
doSomeWorkNeSyncO--Entered Thread is 3



« 80 + CHEEFE B 5T

doSomeWorkSync()--Lock held by Thread 4
doSomeWorkNoSync0--Leaving Thread is 2
doSomeWorkNoSyne()--Leaving Thread is 3
doSomeWorkSyncO--Lock released by Thread 4
doSomeWorkSync0O--Lock held by Thread 5
doSomeWorkSync0--Lock released by Thread 5

ELIF{LES . MIEF A H % doSomeWorkSync()F doSomeWorkNoSync().
Methodimpl /& £ B ] T doSomeWorkSync() H ¥, A FH S & F ik . i
doSomeWorkNoSyncORIF A, AVFEMREE TR FEE. F MainQFiEd, &2
02 VR RF PR TTE, R G 4 TRERSH Y. EEHAFEY, R
I Thread.Sleep() 5%, AFAR—AFESHNRERILGHHEEEAFE, Hi
FAERBETE L. RBFEOBARZE, 28 0 M 2 e ESEA
doSomeWorkNoSync() AL, WM& 3 # t4 H RE =8 LL#A doSomeWorkSync() 7
o MR 1L 2 FMEINKLE, B — 2B MERTREMILN. NET
Framework ANRAE 28 72 $04T G FE .

FAVIRN— T, EEEE 20)FLR 302) R FHA doSomeWorkNoSync()7r
25, - - B TE 4(13)3R 8 T doSomeWorkSync()i 8 12 , 4558 S ANEEE N s T,
RAELRE 4GB T E A BB, B san B kIg s,

33 .NETR ¥ %%

2B T A S M (Common Language Infrastructure) 324t T 3 b R Bg 3= [R5 i 18] <k
Bl SFATTIERMLEFE, .

o [FE LT i

o [FEACIBX

o Fi¥|F)b

3.3.1 R#¥FLTFX

J:Tjtfé—‘ﬁf%ﬁﬁﬁmﬂﬂusEﬁﬁﬁlﬁ{ﬁﬁﬁﬂ'ﬁﬂﬁﬂﬁﬁ*ﬁ%H{Jﬁﬁ%ﬁ‘%ﬁ
AR BBENNET X EEREE XS, HERENNFE S IR ERR, a2,
LFZiXungaeanr—=8. X SE ¥ 15 B SynchronizationAttribute 2 %
ContextBoundObject X RHITH BRI HHRY. BEE L F b, &4 | T 30 H N %
BMHALTYT XY R, NET RPN R B BT R, EFR L H B
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WE, TiEERERESRAEEMFSFENLER). B TEERINAREETERIN
RARBANRFAENTS, BHXMFZERAHZES TR,

SynchronizationAttribute KXf it/ b F T FEPLERHEFRELHEEBRETHE, W
ACBETEHEE., LHHENMARIITEENRNLAZE. A, E4A4GES
S TERAMITENRE . mRLHE PRGOSk, CthREEHE. RPEI N8R
PR PR M . T7E A H  System.EnterpriseAttribute % £ B ,
SynchronizationAttribute 3/ HF{E, FHA--I CFXEWES AN H COMT
EATFRH AL,

IS 2B R Account 7= L2k, ®ILLfEM SynchronizationAttribute ¥ {41255 §)
Account KR RA LR LM THEFIH T4 M SynchronizationAttribute [ Account
K7

[SynchronizationAttribute(SynchronizationOption.Required)]

public class Account : ContextBoundObject

{
public ApprovedOrNot Withdraw (Amount)

{

1. Check the Account Balance
2. Update the Account with the new balance
3. S8end approval to the ATM

1
H

SynchronizationAttribute XG HMHEE R, —THEREAHFSH, B —I %
bR B A ME — 2 30 SynchronizationOption #4236, A F BRI M2 B (A H S EOH,
SynchronizationOption K iA A SynchrenizationOption.Required. AR E Disabled.
NotSupported. RequiresNew 1 Supported. 3+ 3-2 ##iiR TiX k1.

3 3-2
[ #F & 1A " B
Disabled BEEMBHIFEIER, PHETLERELD
NotSupported WHAHREFEEFE, DELAAZELTI 2 RE, NELFESSH
7] [F] 25 # 1
Reguired R R FR B s B BR 45 X 3 R LR 2
RequiresNew LIEWHARI A&, AFERESSH MRS
Supported EHRAEFAANEAERFAGERR TRHAEN, +Fiess M50k
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(X

3.3.2 R

BoMELSRERBESEEAEEMEE. XSS ERBREEF P REENAIGE,
ETAMREZENZARE, EEFEFHI—TMREWUEERE, 6. 2804
Monitor #1 ReaderWriterLock 38,

1. Monitor 2

Monitor i T-RE 3K, HiFA RZEH Monitor.Enter() FEHK B — 8, RS,
i Monitor.Exit() 5 =B BOZ 8 8 A28 ¥ A T8 Monitor 8. — MR R4,
HiERESHZHMER RGN, S 8RBK LR T —44, RTUE
Monitor.Enter(}#1 Monitor ExitOBEF B ER N T 8.

& Wait() WEHEATRBER M8, FEELERE, HIATEHHEAEM.

e Pulse)——— MAEHTEREOEERTFIHI SRR, MTEHNRECEHNTT.

o PulseAll)— i T EATEAFBEERTIDE/MERE, WEMRADEE

T,

Enter()A &M Exit() A%

&, Monitor 73 2BA&EHE, AEE Monitor X8 8B A, WAL d %K 195 4
WhHl . fE.NET Framework F', § MW EBEHE N 52 X081, 77 LUIRE R BZ 8,
P, EE-HNRARE-NMERBETUH AR LR FE. 52 %48, NET
Framework F G RERU—FF R FEL T SRBMIE . Eooipye, 8
RSN ERERERFEBER MERE. WR—AEEEAMEQNEEAER, #
RE-EMFHEAREE, TH—RETUAEZABRFWRZEE, KHEEEX
T IR

REET, £, BEENRBRAAG—TBEWH, BB AREEEAL
HER, HMHEAERIREERANT. DREALBE2AAABR, B 488
WITEARE T QIR AFR? i, MBRR A WEESETEN T~ S, #88
A BCBIFTE MBS, HABXEHEIWAIRES, F—I%E B BAAH Wait) 1%,
FREE A BNEME A SERERE. R RINEN, 812 A BESE Pulse() 5 .
BHMZAZ B, L4FE B ABEWE. XL “B/ENR KT PlksH, B
TEREBANBEBRBEE, BT Wait) k. WaitO 7 e R, BES— A LE% A
TRRE BEF-IRBEHARNDBE, BHLENEME, RiSEHE Pulse()5 ¥ 3k #
MSRER, SRFHLEE, RTUKERT. BES - RELREREY, &
M Monitor. Wait() 7 £ IR B, 3 M Monitor, Wait() ] 4t 75 8% &5 $ 4T

TEFTA D RGN Enter() . X BT ATM, B —REALH 4
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WP ABRE, Kb ARFEFE P ABFEAEFILEE. Enter F Exit iIXPI N Z
LEEBREIE. 3-2 BoR T Monitor B ThEE.

R R 2

me EEWRTHER
v IEHESHNERE

& 3.2

FERZ—MEA Enter() 1 ExitO7F 8741, B MonitorEnterExit.cs el

using System;

using System.Threading;

namespace MonitorEnterExit

{

public class EnterExit
{

private int result = 0;

public EnterExit()

{
}

public void NonCriticalSection()

{
Console. WriteL ine("Entered Thread * +

Thread.CurrentThread.GetHashCnde{}) :

for(int i=1; i <= 5; i++)

{
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Console, WriteLine("Result = " + result++ + " ThreadID "
+ Thread. CurrentThread, GetHashCode ()} ;
Thread.Sleep(1000) ;

Consele. WriteLine("Exiting Thread " +
Thread.CurrentThread. GetHashCode()) ;
}

public void CriticalSection()

{

//Enter the Critical Section
Meoenitor.Enter{this) ;

Console. WriteLine("Entered Thread " +
Thread. CurrentThread. GetHashCode ()) ;

for (inti=1;i<=5;i++)
{
Console. WriteLine{"Result = " + result++ + * ThreadID " +

Thread.CurrentThread.GﬂtHashCude()) :
Thread.Sleep(1000) ;

Console. WriteLine("Exiting Thread " +
Thread.CurrentThread. GetHashCode()) ;

f/Exit the Critical Section
Menitor.Exit(this) ;

public static void Main(String() args)
{
EnterExit ¢ = new EnterExit( ) :

if(args.Length > 0)

{
Thread ntl =

new Thread(new ThreadStart(e.NonCriticaiSection)) ;
nth.Start( );
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Thread nt2 =
new Thread{new ThreadStart{e NonCriticalSection));

nt2.5tart{ ) ;
}

else

{

Thread ctl = new Thread{new ThreadStart(e.CriticalSection));
ctl. Start( ) ;

Thread ct2 = new Thread(new ThreadStart(e.CriticalSection));
ct2.Start( ) ;

h

EARMEMAZRHHBRTET RN HRE, &M CriticalSection() 5 7A¥ B 3| T
45 R

Entered Thread 2

Result =0 ThreadlD 2
Result =1 ThreadlD 2
Result =2 ThreadID 2
Rcsult =3 ThreadlD 2
Result =4 ThreadlD 2
Exiting Thread 2

Entered Thread 3

Result=35 ThreadlD 3
Result =6 ThreadID 3
Result =7 ThreadID 3
Result =8 ThreadlID 3
Result =9 ThreadID 3
Exiting Thread 3

AR BEWAZE, M NonCriticalSection() 57123 Bl %y ! 45 Bt F o «

Entered Thread 2
Result =0 ThreadlD 2
Entered Thread 3
Result=1 ThreadID 3
Result =2 ThreadiD 2
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Result=3 ThreadID 3
Result =4 ThreadlD 2
Result =5 ThreadID 3
Result =6 ThreadID 2
Result =7 ThreadlD 3
Result =8 ThreadlD 2
Result =9 ThreadID 3
Exiting Thread 2
Exiting Thread 3

£ LmABFFH, BT —4 EnterExit 26, EREE— 12 BAF R result MEA Y
i%: NonCriticalSection()#1 CriticalSection(}. 7E NonCriticalSection() 775, X4 8 E4F
fl 5 12 8% R B 72 iZANFS, WO AE CriticalSection() 7 ¥Er, HMFEME T EEAE.
IXBAFERIGET result H1{E .

B R X Monitor. Enter(this)# Monitor.Exit(this) > /i B {Sid e, 2235 this
RN RTEANNS L. B4R 02 55 B EnterO 77 15 8 £ R .
AFEDNENS, FiLHEMERY T, MR this $55HF 0 S8 E8. B, £HE
W AccountWrapper | ¥, K# Monitor 538 T Account M &, fiRitH &
AccountWrapper B this 5% . XK 4% E 71 B EH R Account X%, TR
& AccountWrapper W R . RITAHFBE LML Account W8, EHAELHBEEA
£EFE V5 H] AccountWrapper X142,

fE Main()J7 kel , MIBHAREHBESITRRBTE. RS ERESE, B4
CriticalSection()J73%:, WRIEM T S8, 2 {EH NonCriticalSection() 775 . 75 F P g M.
Ty A MainQE 4G RGN LW i, R BE result T8 . BERSY T
BHAT T B, B For (HEF AR AR I R U8 8 i W S S G IE T S %5,

B -TEEAHBEMNEEEREENE NS E, RO E S RN S ALE
Wi. B&— T NonCriticalSection) A : MM 4R, &2 ntl B nt2 FHEN T result
R, E-ANMEEEMHE R, XA K N NonCriticalSection() 1L il 4 8, XA
HIEAREIERLH, EARBEATLG AT, RAIH2BEBMAT LI E . HK,
B & CriticalSection) F AR MM R, BER, LB ctl B EELHE > 47, o Ah
HILCHR (R0 o Y ot2) 3 A< B 17 6] B B0 R B

Wait()Fn Pulse{)#1%i
Wait()F PulseOFLAIA TRIBEIMZ . B — MR EMIT WaitQlt, T2
ZHRNERASENFHRE, EHEHH - RENE 2. Puse(H PulseAll()

THEITEBRRZEFES. TRALHE—4 Wait()M Pulse() 7 L fof THERI B, E]
WaitAndPulse.cs 7= 1 -
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AT
R #8 £ Enter()# Exit)X 3% + 8 A WaitO)F Pulse()# ik.

using System;
using System.Threading;

namespace WaitAndPulse

{
public class LockMe

{
}

public ctass WaitFulsel
i

private int result = Q;
private LockMe _1M;

public WaitPulsel()

{
}

public WaitPulsel{LockMe 1)

{
this._IM =1;

public void CriticalSection()

{
Monitor.Enter(this. 1 M);

{/Enter the Critical Section

Console. WriteLine("WaitPulsel:Entered Thread " +
Thread. CurrentThread. GetHashCode()) :

r

for(inti = 1; i <= 5; i+4)
{
Monitor. Wait(this,_IM) ;
Console. WriteLine( "WaitPulsel: WokeUp") ;
Console. WriteLine("WaitPulsel:Resuit = " + result++ +
"  ThreadlD " +
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Thread.CurrentThread. GetHashCode()) ;
Monitor.Pulse(this. _1M) ;

Console, WriteLine("WaitPulsel:Exiting Thread " +
Thread.CurrentThread, GetHashCode());

/fExit the Critical Section
Monitor.Exit(this, 1M) ;

public class WaitPulse2
{

private int result = 0,
internal LockMe 1M;

public WaitPulse2()

{
}

public WaitPulse2(LockMe 1)

{
this. IM=1;

public void CriticalSection()

{
Monitor.Enter(this. 1M) ;
/fEnter the Critical Section

Console, WriteLine{"WaitPulse2:Entered Thread " +
Thread.CurrentThread.GetHashCode()) ;
for(int i = I, i <= 5; i++)
{
Monitor.Pulse(this. 1M) ;
Console. WriteLine("WaitPulse2:Result = " + regult++ +
" ThreadID " +

Thread*CurrentThread.GctHashCude(});
Monitor. Wait(this, 1M) ;
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Console. WriteLine("WaitPulse2: WokeUp") ;

Console. WriteLine("WaijtPulse2:Exiting Thread " +
Thread.CurrentThread. GetHashCode()) ;

//Exit the Critical Section
Monitor Exit(this._ 1M) ;

public class ClassForMain
{
public static void Main(String[] args)

{
LockMe 1= new LockMe () ;

WaitPulsel el= new WaitPulsel(1) ;
WaitPulse? e2 = new WaitPulse2(1) ;

Thread tl = new Thread(new ThreadStart(el.CriticalSection})
tl.Start{ ) ;

Thread t2 = new Thread(new ThreadStart(e2.CriticalSection))
t2.5tart{ ) ;

//Wait till the user enters something
Console.Readline() ;

}
WaitAndPulse 2R RIEi H & R % .

WaitPulsel: Entered Thread 2
WaitPulse2: Entered Thread 3
WaitPulse2: Result = 0 ThreadID 3
WaitPulsel: WokeUp

WaitPulsel: Result =0 ThreadID 2
WaitPulse2: WokeUp
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WaitPulse2: Result =1 ThreadlD 3
WaitPulsel: Wokelip

WaitPulsel: Result=1 ThreadID 2
WaitPulse2: WokeUp

WaitPulse2: Result =2 ThreadlD 3
WaitPulsel: WokelUp :
WaitPulsel: Result =2 ThreadID 2
WaitPulse2: Wokelp

WaitPulse2: Result =3 ThreadID 3
WaitPulsel: WakeUp

WaitPulsel: Resuli=3 ThreadlD 2
WaitPulse2: WokeUp

WaitPulse2: Result =4 ThreadID 3
WaitPulsel: WokeUp

WaitPulsel: Result =4 ThreadID 2
WaitPulsel: Exiting Thread 2
WaitPulse2: WokeUp

WaitPulse?: Exiting Thread 3

£ Main(yFiZEP, B — 14245 1 B LockMe 3 8 . B0 BB % WaitPulsel
M WaitPulse2 BIX %, REMEIMEAETAE, UFEKEREEAZIHEITEN
CriticalSection() 7 ¥k . EHE, WaitPulsel " #) LockMe M L# 5 WaitPulse2 W[
LockMe X % Sk FHH[E, EA R HSARATMNE GdE T . VBT R)s,
BIEADRE U 2, BENDHEELP CriticalSection() 7 1 .

& waitPulsel CriticalSection() ¥ £ R B, WL 11 Eid LockMe % b 14
EHNETENEERBE, R B For 783 F 4T Monitor. Wait(). 4T Monitor, Wait()
TTIENE 832 1] HE 5 — AR T2 K 4T 58 %0 (Monitor.Pulse()), T B M 88 . 8 5E LockMe
X B A B AT — R R A — R R LockMe S04,

TR, BB NIT Monitor, Wait) FiEH, ELWSHBA LockMe X8 I I, B
EHOAETUTHE. K2 0 BAEHFREE, B2 12 B85 LockMe 3.
{5 LockMe XJ % 2 NS B % B ((WaitPulse]l 7 WaitPulse2), X522 1840 4935 1 [
MBI &R 12 R LockMe X & LM, # A WaitPulse2.CriticalSection()
Fik. E—A For fAH, BT LockMe # % AR BRI R ()yRiE— B
i} 38 41 (Monitor.Pulse()), 2 5 ABERRRES. S5 t1 Bk, #8 LockMe & L.
R LA t1 Ui 1 result TR, A LockMe IR EERMABRULH A t2)RiE—IiE
fref@ . X MG —EHFER For &R,

MRMELEFHHOEEN EAAEEHT, MESRESERT. 5384 Enter()
TR A B — A Exil) ik, B RPN TR



Big KL E * 91 -

Enter(# M SF R ESH. MBRZMNEZEEH null. FAEBRAMARBENR
R, RERERE—TAR.

TryEnter() A i%
Monitor Z5f) TryEnter()J7i%3E ¥ R F Enter() 7 i, & W EFR A5 650 &5 81,
AT EAER EnterOFEHFEE. MBZEKTIFAA, W TryEnter() 77 73R [B] True.

TryEnter()H 3 MEH 7%, HVRAHTENSE, R-SH5MEEE. THE
1 +~ MonitorTryEnter.cs 85 T W {f{# B TryEnter():

using System;
using System.Threading;

namespace MonitorTryEnter

{
public class TryEnter

{
public TryEnter()

{
;

public void CriticalSection()
{

bool b = Monitor. TryEnter(this, 1000);
Console. WriteLine("Thread " +

Thread.CurrentThread.GetHashCode() +
" TryEnter Value " + b) ;

for (inti =1, i <=3, i++)
{
Thread.Sleep(i000);

Console. WriteLine(i + " " +

Thread.CurrentThread. GetHashCode()+ " ");

Monitor.Exit(this) ;
}

public static void Main()
{
TryEnter a = new TryEnter () ;
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Thread t! = new Thread(new ThreadStart(a.CriticalSection));
Thread t2 = new Thread(new ThreadStart(a.CriticalSection));
tl.Start ()

t2.Start () ;

;

)
}

MonitorTryEnter #/F I HIHE RO T

Thread 2 TryEnter Value True
Thread 3 TryEnter Value False
12
13
22
23
32
33

ERIRER £ %, BARBLEMIRE K IG M I, 85 LUE M TryEnter().
Pl ISP MRS ER. BEAEASNRERF A B, EIIEME A R — 855 5
WSERISP. BRIRA - NMTHBGIEIARERE, MB—BRTiRER, RLEw
EER LHRNHBEFSEN EREA, BENHER A SRSEE ISP, 1T T — B
e, RLFIFERF B hABRS EH: MERAE B TS TR IS T, ELHRINF
MIERMMRF A BENEREA. EXAHHAT, NEESE B T UEE TryEnter()

KB RERARRE CHRNA R R AR, AR Boter) 5L
PBRAIMER T .

Lock i&f]
Lock X8 w] LLH % Monitor i — DB BEHE, TEHEMNEBINERESNN.

Monitor. Enter(x)

Monitor.Exit{x)

tock(this)
{

}
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T 2145 F (Locking.cs)1¥ A Lock ¢ F 458 B 31 Monitor 7775

using System;
using System.Threading;

namespace Lock

{
public class LockWord

{
private int result = 0;
public void CriticalSection(}
{
lock(this)
{
//Enter the Critical Szction
Console. WriteLine("Entered Thread " +
Thread.CurrentThread. GetHashCode()) :

for(inti = 1; i <= 5; i++)
{
Console, WriteLine("Result = " + result++ + " ThreadID * +
Thread. CurrentThread.GetHashCode 0);
Thread.Sleep(1000) ;

Console.WriteLine("Exiting Thread " +
Thread.CurrentThread.GetHashCode()) ;

public static veid Main()

{
LockWord e = new LockWord() ;

Thread tl = new Thread{new ThreadStari(e.CriticalSection));
tl.Start()

Thread t2 = new Thread{New ThreadStart(e.CriticalSeclionj};
t2.Start() ;
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}
}

FEFF Locking.cs M5 HH 4 R 5 FE /7 MonitorEnterExit (21— 1S MH)FI# B
.__*?F_:

Entered Thread 2

Result =0 ThreadlD 2
Result =1 ThreadID 2
Resuit =2 ThreadlD 2
Result =3 ThreadlD 2
Result =4 ThreadlD} 2
Exiting Thread 2

Entered Thread 3

Result=35 ThreadID 3
Result =6 ThreadID 3
Result = 7 ThreadID 3
Result=8 ThreadIlD 3
Result =9 ThreadlD 3
Exiting Thread 3

2. ReaderWriterLock 2%

ReaderWriterLock X T KM A ERFML EREFIT M8, XNRFEH T4
wfE, BB AR r LB, BREBH—MEERFEH UM, ReaderWriterLock 2%
BAANTERFER:
® AcquireReaderLock(): HEE FZERE — M EEF8, B EFH &8
TimeSpan. #E & H THIIFEH MF T A,

® AcquireWriterLock(}): ZEB T EFR - IEREFH, BHAEFHEH W
TimeSpan.

o ReleaseReaderLock(): BAILFEF4L.

® ReleaseWriterLock(): B SREFHi,

=
% R ReaderWriterLock £, £ & Fo9 &R TR M 2o Mib RER . RA

SRR RAT M, MAEA ML, RALERE SRS BREEEN, 25K
AR, AAART EAPGHERANBREYRE, 525825 0BT

FIE#7 HIFLFF ReadWriteLock.cs, &< ReaderWriterLock()8 ff H i
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using System;

using System.Threading;

namespace ReadWriteLock

{
public class Read Write

{

private ReaderWriterLock rwl;
" private int x;
private int y;

public ReadWrite()

{
rwl= new ReaderWriterLock() ;

public void Readlnts(ref int a, ref int b)
{
twl. AcguireReaderLock(Timeout.Infinite) ;
try
{
a = this.x;
b= this.y;
}
finally

{
rwl.ReleaseReaderlock() ;

public void WriteInts(int a, int b)

{
twl. AcquireWriterLock{Timeout.Infinite) ;

try
{
this.x = a;

this.y = b;
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Console. WriteLine("x =" + this.x + " y =" + this.y +
" ThreadID =" +
Thread.CurrentThread. GetHashCode()) ;

i
finally

{
rwl.ReleaseWriterLock() ;

public class RWApp

{
private ReadWrite tw = new ReadWrite() ;

public static void Main{String[] arga)

{
RWApp e = new RWApp() ;

{fWriter Threads
Thread wil = new Thread(new ThreadStart(e. Write));
wil. Start() ;
Thread wt2 = new Thread{new ThreadStari(e. Write));
wit2 Start{) ;
/fReader Threads
Thread rtl = new Thread(new ThreadStart(c_Read));
rtl. Start(} ;
Thread r12 = new Thread(new ThreadStart(e.Read));
rt2.Start() ;

H

private void Write()

{
int a = 10;
inth=11;

Console. WriteLine("** ¥***#%  Write REEREFEEN),

for (inti=0;i<35;i++)
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this.rw. WriteInts(a++, b++) ;

Thread.Sleep(1000} ;

private void Read{)
{
inta=10;
intbh=11:

Console. WriteLine("******%% Repd s« krhhsssn).
for (inti=0; i < 5; i++)
{
this.rw.ReadInts(ref a, ref b) ;
Consale. WriteLine ("For i="+i+"a="+a+"b="+b+
" ThreadIlD =" +
Thread.CurrentThread.GetHashCode() ) ;

Thread.Sleep(1000) ;

}
ReadWriteLock HI& K& B T -

EoE gk ok R'Eﬂd ok ok ok

For i=0 a=0 b=0 ThreadlD = 5

e ol e ok o ok ok Rﬂﬂd Mk k kKt

For i=0 a=0 b=0 ThreadlD = 4

L2 R EE S 2 F ] Write ®*¥dekrrx

x =10y =11 ThreadID = 3

EERLERN Ppito FEEEEAERR
X =10y =11 ThreadlD = 2
Far i=l a=10 b=Il ThreadID = 4
X=11y=12 ThreadID = 3
X=11v=12 ThreadlD =2
For 1=l a=H b=12 ThreadID = 5
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For i=2 a=ll b=12 ThreadlD =4
x; 12 y = 13 ThreadID = 3

X =12 y=13 ThreadlD = 2

For i=2 a=12 b=13 ThreadID = 5
For i=3 a=12 b=13 ThreadID = 4
X= 13y =14 ThreadlD =3
Xx=13y=14 Threadlld =2

For i=3 a=13 b=14 ThreadID = 5
For i=4 a=13 b=14 ThreadID = 4
X =14 y=15 ThreadlD = 3
x=14y =15 ThreadlD = 2

For i=4 a=14 b=15 ThreadlD = 5

EEFIH, L1 wil F wi2 BEE WriteIntsOF R BRI ERESNERESH, &
B rtl M rt2 R ReadIntsO77 % HEULE FHAIERRFLIE. & Writelnts() 5 &,
SEFRBRXAY R FAFEa b, 485 wil 8 w2 BB H AcquireWriterLock()
RESEFUN, RMURBEBERFLE nl M )RR YR, EI%E wi
M w2 FEiL WA ReleaseWriterLockOB X 7T ERRFH. 7 ReadlntsOFBEd, &8 nl
A rt2 L P H AcquireReaderLock() 77 Bk B LR, 7F ReadlntsOF B, 78 il
M2 AL FRTHEAER X MY, ERFEBW B wi) B EEH AR, HH
ERFRERBEETY. ERIGLRESE, BEFSEA RN xS,

AN TR R BTSSR S TR KBS T. XN,
HEROMREATR, WA, T RRBROHE, IFEENRIEREDER.
ReaderWriterLock 3 St 7 (£ R & ML IR L AURIE, BET —FLEXRIESHE K
RERRTE. RLUKBEFRER, TAHHEHE. SANYSKTSEFRE SR
B, SETEESGREY. LANYRETEEFREREARE S AMN, SRS
LEARBEEY. Hi, ReaderWriterLock 25 EBFEE L —HK. Bt 4, -
W — 0] AT M A R

3.3.3 FiIEEF

B=4 R EEB KRBT FEER, F.NET Framework BT —ELRMAHR,
SR B A 280U F WIN32 2232 API ERLIZ API QRS E L S BEMNABER.
R 3-3 4510 T System.Threading 4 2= |A) b i — S5 7] DLJH T F40 R 2% .
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 3-3
% i il
AutoResetEvent AutoResetEvent B o] LI 24 T EH %, BFIEEHE SO EHMA

HEEFHESIREAL. FEVRELEEAEEBEESE. AN 1%
FHHIES, RH B3 AvtoResetEvent BEEBE A EESRE. WPRBREEL
THMNEE, BENZHRESEATAFTESINE. 3§ E bManualReset H ¥ Y
False Ff, AutoResetEvent 2E¥f T Win32 Y CreateEvent 14 Fi

ManualResetEvent

ManualResetEvent ZS B R {F LB &b T B RE, BEET AR SaO g
FHHTETHIE KA. ManualResetEvent M BB AL HEBEHES,
H A Reset() Hiz ' BB B AL TIREIEE bManualReset 3 % True
i, ManualResetEvent & ¥+ Win32 ] CreateEvent i [

Mutex

Mutex SR TR EHEERRE. WRRH LR 5HE Mutex 8, Mutex
FURAMBEAEE S IRE. Mutex HFEH Monitor 285747 2845 105 11 Bk
MPRE, (AR LA AR FE L MAE R AU er 2 B R R E A e %0, it
H Mutex 48T i ] Menitor 28, E%H Mutex 2 ofBS BT, i Monitor
KT

Interlocked

interlocked K N EF M RBZERFTNRTH ., FEEREFHRLET Hik.
MR THEWAFD, TRHREE A UL X ol )

1. ManualResetEvent 3

ManualResetEvent X & HEEME R REr —: HE 5 (True) 2% L {5 5 (False).
ManualResetEvent K88 7K + WaitHandle 26, H#5 BE N SR TR EN 2 WG RE.
SetOF ResetOJT ik R E- M IR, RREEFT T RIAMIEK.

T I H MR NETThreadEvents.cs %3 ih T {5 244 4 ManualResetEvent 2]
iR, TRGl# -PMHR mansig, 3T False f, #ik WaitOne()l§ — B 25 mansig
A F True SEEBE K1k, A TFHEESHEGE, O mansig B {8 %8 W4 True. Bl
FEF B A8 10 5 12 313 (9] False 13 .

using System;

using System.Threading;

namespace NETThreadEvents

{

public class NonSignaledManual

{

public static void Main()



ManualResetEvent mansig;

mansig = new ManualResetEvent(false) ;

Console. WriteLine{"ManualResetEvent Before WaitOpe " );
bool b = mansig. WaitOne(1000,false);

Console WriteLine("ManualResetEvent After WaitOne " + b} :

}
H False {8 ¥) NETThreadEvents I B &R TF .

ManuzlResetEvent Before WaitOne
ManualResetEvent After WaitOne False

£ NETThreadEvents.cs #, #i T 4 False fA [ ManualResetEvent 3% . 784
False 2 ManualResetEvent ¥R FIFIHRAZEB XN LEE. BFHHAEX wWaitHandle
i WaitOne() 7 ¥ . WaitOne(VF EHH AT FH. F— 12 H R LB E WaitOne() 77
FHERVE: DREEERBHEF M. B-ASKE exitContext, MBEBTE L
FXREFE D, BRRFEEETY, REEEHFRERDS T, SHEZSERE
A Truc.

FERBL7E WaitOne() 7 i F 8 &5 —FF, SR/5 R HEM TR E . ManualResetEvent B
WEAIR R False, FEM WaitOne(i& B AR b 2 False. MEBBEMREQ &
ManualResetEvent Ff i & FIRE WE N F 15 5 (True), HLREH LER.:

using System;
using System. Threading;
namespace NETThreadEvents

{

public class NonSignaledManual
{
public static void Main{)
{
ManualResetEvent mansig;
mansig = new ManualResetEvent(true) ;
Console. WriteLine("ManualResetEvent Before WajtOne "}
bool b = mansig. WaitOne( 1000, faise);
Console. WriteLine("ManualResetEvent After WaitOne " + b} ;
Console.ReadLine() ;
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j
}

e True {5 ) NETThreadEvents )%y 25 R0 b

ManualResetEvent Before WaitOne
ManualResetEvent After WaitOne True

¥ ManualResetEvent HFIIREB R A B RSN, BFEHREBRER 1000 Z50,
ZHTE WaitOne P A5 . 24 ManualResetEvent FIIR A 0 L5 SINEN, B8
FHREFENFFESRES, B 1000 BB ELEEHEN. RECALEFESH, ARLEE
®EHE WaitOneQFiEH 4. 5 7 i ManualResetEvent IR A BN S TLEEH, ¥
0 Al ManuatResetEvent ) Reset() 5 #k: A THRBBHAFLESH, BHAEH Set)
J k.

T B ManualResetes BT ResetOFEMNHE:, BETFRMERE
ManualSet.cs 7R T Set() 7K H &

using System;
using System.Threading;

namespace ManualReset
{
class Reset
{
[STAThread]
static void Main()
{
ManuaiResetEvent manRE;
manRE = new ManualResetEvent(true);
bool state = manRE. WaitOne{1000,true):
Console.WriteLine("ManualResetEvent After first WaitOne " +
state) ;
//Change the state to non-signaled
manRE.Reset() ;
state = manRE_WaitOne(5000,true);
Console. WriteLine("ManualResetEvent After second WaitOne " +
state) ;
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F2I¥ ManuaiReset )% H %%Jﬁj .

ManualKesetEvent After first WaitOne True
ManualResetEvent After second WaitOne False

£ ManualReset &, ManualResetEvent X&) ERAFEHERERBELERESH
(True), R, B@BIAEF -4 WaitOneOH S, HEE Tre . BEEE
ManualResetEvent %f 2¢ B4R & B8 80 &8 4 Jo s 5 Hi(False), T RERFEAERT 2 g4 %
= 5 Wb,

fF ¥ ManualSet.cs ‘WA T SetQOF 3, LB NT Hx:

using System;
using System. Threading;

namespace ManualSet

{

class Set

{
[STAThread] !

static void Main(string{ ] args)

{

ManualResetEvent manRE:

manRE = new ManualResetEvent(false) ;

Console. WriteLine("Before WaitOne"}) ;

bool state = manRE. WaitOne(5000,true);

Console WriteLine("ManualResetEvent After first WaitOne " +

state) ;

f/Change the state to signaled
manRE, Set(} ;

state = manRE. WaitOne(5000,true);

Comnsole. WriteLine("ManualResetEvent After second WaitOne " +
state) ;

]
EFF ManualSet 18N ER I T,

Before WaitOne
ManualResetEvent After first WaitOne False
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ManualResetEvent After second WaitOne True

£ ManuaiSet 5, # ManualResetEvent X 8 ¥R G B A LE S/ (False).
EREEELMEFFE— WaitOne(VF#. BEH SetOFEBHRERBE NI LES,
AR AE R > WaitOne() T iEIFBE HERF.

I3 WaitOneQ T SR — I EH BB REESH—FF, WatANQH B8 /45T
ANFANRMER Tue REFESH, EUWEBREFTEHINBN O WaitAny(F
EERT - HEN AR True MEE S/,

2. AutoResetEvent %

AutoResetEvent 221 T{E 2 261l F ManualResetEvent 25, ‘B2 (5 1 R B A 88 % B
HERERE SRS, EEB L HHEOSHF8E, ManualResetEvent 1 AutoResetEvent
H1— P EEK A2 AutoResetEvent 7€ WaitOne() PR A. FEHL W GaFERE e Attt
7R T AutoResetEvent 25 [ F i

using System;

using System.Threading;

namespace AutoReset

{

class Auto

{
[STAThread]

static void Main({)

{
AutoResetEvent aRE;
aRE = new AutoResetEvent(true) ;
Console WriteLine("Before First WaitOne ") ;
bool state = aRE. WaitOne(1000,true);
Console WriteLine("After First WaitOne " + stated);
state = aRE. WaitOne(5000,true):
Console. WriteLine("After Second WaitOne " + staie);

}

}
}

AutoReset B3t 45 3R 581 M 7= 7] ManualReset i 82—, mMFF R

Before first WaitOne
After first WaitOne True



After second WaitOne False

fE AutoReset 9, AutoResetEvent 1 ManualResetEvent ) EHBBHE . BEHENEH
WHER -7 WaitOneQTEHNFESEALES, REEEB -] WaitOne(H i
HXAEESERAEES. HERBREEESR D WailtOneO PR E %/, AR
A WaitOne() ik P &R, EBAN

3. Mutex 3¢

\E 30 ManualResetEvent H1 AutoResetEvent 3§, Mutex 2 i 2 M WaitHandle 25 JE 4
UIRE) . BR TRICAH T2 R M2 2 40, Mutex 35963 2500+ Monitor . FEE—4
TP WroxMutex.cs:

using System;
using System.Threading:

namespace WroxMutex

{
class NETMutex

¢

static Mutex myMutex;

public static void Main()

{
myMutex = new Mutex(true, "WROX");
NETMutex nm = new NETMutex() ;
Thread 1 = new Thread(new ThreadStart(nm.Run)) ;
t.Start() ;
Console.WriteLine("Thread Sleep for 5 sec");
Thread.Steep(5000) ;
Console. WriteLine("Thread Woke Up");
myMutex.ReleaseMutex();
Console. WriteLine("Before WaitOne") ;
myMutex. WaitOne() ;
Console. WriteLine("Lock owned by Main Thread");

public void Run()
i

Console. WriteLine("In Run");
myMutex. WaitOne();
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Console. WriteLine(" Thread sleeping for 10 secs");
Thread.Sleep(10600) ;
Console. WriteLine{"End of Run{) method"}:

}
}

}
WroxMutex H)%r H 45 B F .

Thread will sleep for 5 seconds
In Run method

Thread Woke Up

Thread will sleep for 10 seconds
Before WaitOne

End of Run method

Lock owned by Main Thread

£ WroxMutex 11, FIA/REM Mutex T T HE B T —4 Mutex, H A AT R1E
RHHHRBERY N IZAE Mutex. RS6IE—EH Run() 77 iEH 71 . Mutex {7
HELRHE . % RunQRH D, L2 ¢ 0670% 5] 3 25 525 W Mutex ¥ F, £ Run()
JIET . R ¢ BF I WaitOne( 5%, BEIR 5 B80S, TR Mutex 8. BE
AT ¢ 19 3 Mutex 8, RMREIRRA . BU7E, &2 « B Mutex SHsR 2 (- 37, Main()
TR EIERAE Mutex 8. FEHEID, 4718 ¢ 280, T8 Mutex s E i e
57

4. Interlocked 2

Interlocked [V — P HIFLEBILSKTE, XN #EU R FREN TR
M. TIERE—DH WroxInterlocked.cs:

using System;
using System.Threading;

namespace Wroxinterlocked

{

class WinterLocked

{

public ManualResetEvent a = new ManualResetEvent{faise};

private int i = 5;

public void Run{object s)
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Interlocked.Increment(ref i) ;
Console. WriteLine(" {0} {1}",
Thread.CurrentThread. GetHashCode(), 1) ;

public class MainApp
{

public static void Main()
{
ManualReseiEvent mR = new ManualResetEvent(false);
WinterLocked wL = new WinterLocked() ;
for(inti=1; i <= 10; i++)
{
ThreadPool.QueneUserWorkItem{new WaitCallback{wL.Run), 1) ;

}
mR. WaitOne(10000, true);

}
WroxInterlocked B8 £E B0 F .

Thread ID =2 Count = 1
Thread ID = 2 Count = 2
Thread 1D = 2 Count = 3
Thread ID = 2 Count = 4
Thread ID = 2 Count = 5
Thread ID = 2 Count = 6
Thread ID = 2 Count = 7
Thread ID =2 Count =8
Thread ID = 2 Count =9
Thread ID =2 Count =10

WroxInterlocked 88 T Interlocked JSpy H ik, BITUR FEREN T XBBLET
B ifE. BT Increment)FEZ 4, ERELH 4 Decrement() 74, %K EiEM
TR, Exchange( 7 A MRS X BRI A RS TN/ AT BE,
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5. BT E. FEEE

FA&EEMTESASBPHUNEENFEEARNER. BETBEXTE,
MEF - TR EERNREHELFERE. RAER, BSTEHRGEE A LH,
HEAEME - KNBINEHZE, A-EHEISETELH AT EBRY
e MARLZ - N BEBEREBEFE, PRENATFBARL, HERL, Hixy
RAREMRERNBGERE.

ThreadStaticAttribute 2

ThreadStaticAttribute Ff TEBELTR LA PN RITENSEIE A B 15,
MARELEZ B ZEAT )AL E., XEWEH, B4 ThreadStaticAttribute haF=:
EREACEVEAZZEEONAALEZ MR, S M RTROBEHEES 81—
TBE. MR- RBEBERTER, B aATENSER RS X1y X
MITAREBETHEEENBIAT RN, 22, ThreadStaticAttribute RET BN H
LML),

FFREFF(WroxStatic.cs)# B3 T ThreadStaticAttribute ¥ B 75 -

using System;
using System.Threading;

namespace WroxStatic

{
class ThreadStatic

{
[System.ThreadStaticAttribute ()]

public static int x = 1;
public static int y = 1;

public void Run(}
{

for (inti=1;i<=10; i+4)
{
Thread t2 = Thread.CurrentThread ;
X++;
y++,
Console, WriteLine("i ="+ i+
" ThreadID = " + 12.GetHashCode() +
" x(static attribute)="+ x +

“}T="+FJ;
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Thread.Sleep(1000) ;

H
}
}
public class MainApp
{
public static void Main()
{
ThreadStatic tS = new ThreadStatic();
Thread tl = new Thread(new ThreadStart(tS.Run));
Thread t2 = new Thread(new ThreadStart(tS.Run));
tl.Start() ;
t2.5tart() ;
;
}
i
WroxStatic FIH & R W T

i =1 ThreadlID = 2 x(stati¢ attribute)=1 y = 2

i = I ThreadID = 3 x(static attribute}=1 y = 3

i = 2 ThreadID = 2 x(static attribute)=2 y = 4

i =2 ThreadID = 3 x(static attribute)=2 y = 5

1 = 3 ThreadID = 2 xfstatic attribute)=3 y = 6

1 =3 ThreadID = 3 x(static attribute)=3 y = 7

i =4 ThreadID = 2 x(static attribute)=4 y = 8

i =4 ThreadlID = 3 x(static atiribute)=4 y =9

t =5 ThreadID = 2 x(static atiribute}=5 y = 10
i= 5 ThreadID = 3 x(stati¢ attribute)=5 y = 11

i = 6 ThreadID = 2 x(static attribute)=6 y = 12

i = 6 ThreadID = 3 x(static attribute)=6 y = 13

i =7 ThreadID = 2 x(static attribute)=7 y = 14

i =7 ThreadID = 3 x(static attribute)= 7 vy = 5
1= 8 ThreadlD = 2 x(static attribute)=8y = 16

t = 8 ThreadID = 3 x(static attribute)=8 y = 17

i = 9 ThreadID = 2 x(static attribute)=9 y = 18

i =9 ThreadID = 3 x(static atiribute)= 9 y=19

1 =10 ThreadID = 2 x{static attribute)= 10 y = 20
1 =10 ThreadID = 3 x(static attribute)= 10 y = 21
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HEEBARTE, BRNEERNEZ M R PREARZ. ThreadStaticAttribute 4
BT HBESTEMNKRENSTACKNAEIE. £ WroxStatic 7, T8 x {§
ThreadStaticAttribute W T 2. £ R, B tl M2 EIHNAEHISITEx H—P 8%,
SFHER 1 MR x MBENNARRE @ RERTTAN. B—FE, &8 1 dE]y
M ERTE 2 RERTRE . WREFNOBHER, TE x R o 1 2 ks
FITR R R A,

FE:
%ﬁﬂmmwmmmmwﬁ%ﬁﬁi#%ﬂiiiﬁﬁﬁﬂﬁmﬁ%iiﬁ%ﬁ
AEFEE, 2REFOES RS PR EBTE THTE, medh FE.

3.3.4 [EHFnftfE

BERRELH, BRE—EMRANT. HEER, RN THEEL A4,
S ELBAE RN AN S URERPN, BN EREN AR 2R LN,
AWK ABFN, TRARLFRER—A. BEENER, /T MEHT
W2l REEBRLANRESRATRE . @ RSN S R0N AR, IR
RIFFEEN. FRARSFRE XD %,

o ARERN, RURKHAEL., REFEFER, FARNE, ToTE4E

AL,
o b T ihaE, RETREEIDFE.

A
FARRARARBNAAE LS £,

3.4 W FT4

REKBHREWRESE, (52 0EIE 24 M =25, BUIRES RIEH . FHE,
BT 4 ZFEHH T B ST EE. AATEREE AR ERBRRAIRESH

Binf, MaR4FEH, PR NET S8R T BN, E3-3 BRT An
HIZE SIS T .
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HR1 RHE 2

B =TT —

e e

B 3-3

7EM 33, 48 1 BEEEAEEABBEESN RN L1, ARAEET, BRE
L2 | AHIRAMN L2, 48 2 MRAY L2, HEEEHREBY L. HELRE | A
B L2, EALE2WMEH L2, £E 2 UAGRIEH LI, RAKEB 1 #ETHHL. &
B, BASBEBALTSERTM.

PEIFEEE MBI 2 — &, B4 XRE 8, XBERTTW. KR,
MR ARG — KB EA B, RBEE ek, EHEU—BM. EXHFNRFERA
A, KBS MEFRT, BRIEHNFES KR TEEE A, BT bR R 50 Ll
RSKm %R AR, EALHE, ENARFEREE MR HBHNEN L2
BT, FEANASBM k. MBZEIRY BT NS, REEIET,

BiEEmE R, AEERAEEENTERA Y. PERHH—IENES
W EIEH, ARSI KRN, BEREL, SHIEBNETSZ L
MRS, BEEFETHRBNY, HHREATEHNEERBE.

T — A om il (Deadlock.cs):

using System;
using System.Threading;

namespace DeadLock

{
class DL

{
int field 1= 0;

private object lock | = new int [1];
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int field 2 =0
private object lock_2 = new int {1] ;

public void First(int val)

t
lock{lock I
{
Console. WriteLine("First: Acquired lock_I:" +

Thread.CurrentThread.GetHashCode() +
" Now Sleeping"),

/fTry commenting Thread.Sleep()

Thread.Sleep(1000) ;

Console. WriteLine("First:Acquired lock_1:" +
Thread.CurrentThread GetHashCode() +

" Now wants lock_2");

lock(lock 2}
{
Console. WriteLine("First: Acquired lock_2:" +

Thraad.CurrentThread.GetHﬁshCude(}) :
field 1= val;

field_2 = val;

public void Second (int val)

{
lock(lock 2}

{
Console . WriteLine ("Second:Acquired lock 2: " +
Thread.CurrentThread . GetHashCode()) ;

lock(lock 1)
{

Console. WriteLine("Second: Acquired lock I:" +

Thread.CurrentThread. GetHashCode()) ;
field_1 = val,
field_2 = val;
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public class MainApp

{
DL d = new DL() ;

public statie void Main()

{
MainApp m = new MainApp() ;

Thread tl = new Thread(new ThreadStart(m.Runl));
tl.Startl) ;

Thread t2 = new Thread(new ThreadStart{m.Run2));
2. 51ar4() ;

public void Runl()

{
this.d First(10) ;

}

public void Run2(}

{
this.d.Second(10) ;
}

}

Deadlock FEfFRIE 4 RN T,

First: Acquired lock_1:2 Now Sleeping
Second:Acquired lock 2:3

First: Acquired lock_1:2 Now wants lock 2

FEFETF Deadlock 1, & 11 HAT firstOF15, 3R% tock 1 FFEEER —#b &b, 7
XE A, 2692 2 8 secondOF 8, 3578 lock_2. 2R J& 12 A R — #3548 lock 1,
U7 lock_t MEKIR ¢l #1H, FREH 2 LHALHEE (| BN lock_1. H£72 11 B8
Rif, IR lock_2. T lock 2 & ©2 17, ELFE 1 CHEE, BB
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12 BEIK lock 2. XPE TIEH, HFREF. AW first) i BE# Thread.Sleep(T
TeGBAE, ELENAS. RANERE o £ TRE 2 #1858 lock 2. Aid, EHEL
MRS, FAGA Thread.Sleep() ik, MEREEI—PMHEEL, &R 2 £T
t1 3k# lock_2, R FHIEH. XM TFRE T ELLEENHEFPRE—NEF 19
THEREZAEE., TR ETRESU—E XEHMTAESHTAFREN B Px
B. ALIAREIP, ZFEt] A=3RE lock 2, BIFLRE 2 BlE, HE, £E 2
Aeiktd lock 1 HILRE ¢l B, REACEHRTIHEMERAESR, A&t
Z. BHESZNMARSBERE, HH, ETHRLOEIMIGEENR, BELSELEN
REPRELD.

3.5 3% 3|38 69 7 )

AFH X —FEAHRD R RG] HEAFUTRRERLL0ER, RE
IR PR R

35,1 REBCHIZEREHER

FEESEHCHRES, FEEFRNTHERETETHSN N LEALTREBLSH,
B4 R 22 fE B B RE IR R . BRANVEENARF TR A R AE—A BT A R 20k
#. WABRFFEANBEANRBEEHARARE, WA $ 8P op {F AR 24 1
R, THRMPERER KRR, N ERTAEDMHREHANTNR KSR, AL
5 -ME%%[. & System.Collections @42 257 B () ArrayList 1 Hashtable £ & 884
IEFFIhEE. AW LAY E 7E Hashtable AUATHE kit 78 2 %4 FA £ #2 % 2 (¥) Hashtable.

W A Hashtable 253X % Synchronized()J51E, AT L9144 b2k F2 42 ) Hashtable,
FAHEF A

Hashtable h;
h = Hashtable.Synchronized(new Hashtable()):

SNARFHEARIE - NMEBRERN. EXATH D, BIPE2RIFE —A %K
HERIFERESS. BATHFE—1 BookCollection 2, 3-4 #5H T BookCollection FE
B UML 7~ & &,
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B 3-4
EAEFEEEES, BREIRESUBSERESE. JERMAERRRDZE,

T AR ARG RS MRS, S, TFER D HEF AL
AR, WA TR

BookLib b = new BookLih()
EEEARNTER, FREROAEFAYUEHEERERE, BT

BookLib b = new BookLib{)
b = b.Synchronized ()

F T 05 A 1A 45 5 SR 52 ¥ BookLib.cs JREEFE:

using System,;
using System.Threading,

using System.Collections;

interface IBookCollection

{
votd Clear() ;
void Add{Book n}) ,
Book GetBook(string ISBN);
bool IsSynchronized { get; }
object SyncRoot { get; }
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public class Book

{

public string Name;
public string ISBN;
public string Author;
public string Publisher;

class BookLib : IBookCollection

{

internal Hashtable bk = new Hashtable(10);

public virtual void Clear()

{
this.bk.Clear() ;

public virtual void Add(Book b)

{
Console. WriteLine("Adding Book for ThreadID:" +

Thread.CurrentThread.GetHashCode()) ;
Thread. S1eep(2000) ;

bk.Add(b.ISBM, b) ;

public virtual Book GetBook{string ISBN)

{
Console. WriteLine("Getting Book for ThreadID:" +

Thread.CurrentThread. GetHashCode ),

return {(Book)bk[ISBN] ;

public virtual boot IsSynchronized

{

get { retum(false) ; }

}

public virtual object SyncRoot

{
get { return(this); )
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public BookLibk Synchronized()
{

return Synchronized(this) ;

public static BookLib Synchronized(BookLib be)

{
if (bc = null)
{ .
throw new ArgumentNuliException{"bc"} ;-
}

if (be. GetType() == typeof{SyncBookLib))
{

throw new InvalidOperationException(
“BookLib reference is already synchronized.");

return new SyncBookLib{bc);

public static IBookCollection Synchronized(IBookCollection ace)

{
if {(ace == null}
{
throw new ArgumentNuliException("acc") ;
}

if (acc.GetType() == typeof(SyncBookLib))
{

throw new InvalidOperationException(

"BookLib reference is already synchronized.");

return new SyncBookLib(acc);

}

sealed class SyncBookLib : BookLib
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private object syncRoot;

private object booklib;

intermnal SyncBookLib(1BookCollection acc)
{

booklib = acc;
syncRoot = acc.SyncRoot :

;
public override void Clear()

{
leck(syncRoot)

{
base.Clear{} ;

public override void Add(Book b)

{
lock(syncRoot)

{
base. Add(b);

public averride Book GetBook(string ISBN)

:
lock{syncRoot)

{
return (Book)bk|ISBN];

public override bool IsSynchronized
{
get{ return(true}; }

public override object SyncRoot

{
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get { return(syncRoot); }

class Test

{

private static Booklib acc;

private static int n = (;

static void Main(string[ ] args)

{

acc = new BookLib() ;

if (args.Length > ()
{
gcc = ace.Synchronized ();
//OR BookLib.Synchronized(acc) ;

Thread{ ] threads = {new Thread{new ThreadStart(Run)),
new Thread(new ThreadStart(Run)),

new Thread(new ThreadStart(Run))};
foreach (Thread t in threads)

{

t.Start() ;

foreach (Thread t in threads)
{

tJoin() ;

for (int i = 0; i < n; i++)
{
Book bk =ace.GetBook(i. ToString());

if (bk !=null)

{
Console. WriteLine("Book : " + bk.Name) :
Console. WriteLine("ISBN : " + bk.ISBN);
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Console WriteLine("Publisher : " + bk.Publisher),
Console. WriteLine(" Author : " + bk, Aunthor);

}

}
Console. WriteLine("Total Number of books added " + n) ;

'

static void Run(}

{
for (inti=10;1 < 2; i++)
{
Book bk = new Book() ;

bk.Author = "Tejaswi Redkar™:
bk.Name="A" + i;
bk.Publisher = "Wrox";
bk.ISBN = (n++).ToString();
ace. Add (bk) ;

h
H
}

£ LR, B 5% A8 - A8 O IBookCollection, ‘& AH Fil i1 Bk 40
R

o Clear)—— 5P EE M F ¥

o AddO)— A I EF M BH A

¢ GetBook()— A TPEETHYH P A

¢ IsSynchronized()— H TR EREELETEBEH L IEEMN

® SyncRoot()— H TR E PELENFERY N E B

BTRFH Book 2, RpEBEETH—AB. G, BEETULE - AEH—4
)5, {8 Book KM B REBEZ D2 —HM,

BookLib 2K 5L E. T 1BookCollection 4 11 . P I, BookLib 2% 4 5% 52 3. IBookCollection
B DHIBT A i m i . B — N2 % bk B Hashtable 15 06 & Fi 5 BEE & & . Book
STEI Key &34 ISBN S8, 75 AddO)F Y, 3% Hashtable A I— Book X% .
£ GetBook() 77 #49, WMFEIRME T ISBN 18, 3£ % Book W &,

SLTE 0 MR R 26 16 8. 72 Synchronized)H =S, #18 4 SyncBookLib 2678
&, FHBEFEINERGIA. SyncBookLib & BookLib 3 I 735 ki Z . SyncBookLib 4 7
B BookLib 3¢, [NTI4k% T BookLib 3 L2 LB F 8 B 5. SyncBookLib 370
BookLib .2 M # X B Z¥E SyncBookLib 3%+, 1 Firsegis TATEMEEANR
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(f€ /1 lock X8 F). Hli, Clear(). GetBook()F AddO)F EE IR h #4581,
Bl A B EkFE 2 24Pt M7 BookLib X {E R HEEEE M.

1E Test K, WMAFBIBITE—HLSITEE, KB 1 FHH BookLib. MHE % & {&
B TEE, BB —MERXESZ LB BookLib X& . B, 4@ 3 A8, 14
MERMN—EEE. RBETHABRFN, FHH BookLib MHITHIERSEE BookLib
MPETHEFHEAXS . ERBERET, F-H2AT - RBETLLYE%E. 5
AR TR LR, BB MREERN BookLib R MBEMRIE, wnE4 M
FIRR A, HRBAEXRET, Bia LB L% BookLib X 2 5.

WHRPITBHAI(ERE XL 1)BookLib K MR T .

Adding Book for ThreadiDD:2
Adding Book for ThreadlD:3
Adding Book for ThreadID:4
Adding Book for ThreadlD:2
Adding Book for ThreadID:3
Adding Book for ThreadID:4
Book : A0

ISBN: D

ISBN : Wrox

Author : Tejaswi Redkar
Book : A0

ISBN : 1

ISBN ; Wrox

Author : Tejaswi Redkar
Book : AQ

[SBN : 2

ISBN ; Wrox

Awuthor : Tejaswi Redkar
Book : Al

ISBN : 3

ISBN : Wrox

Author : Tejaswi Redkar
Book : Al

ISBN : 4

ISBN : Wrox

Author : Tejaswi Redkar
Boak : Al
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ISBN : 5

ISBN : Wrox

Author : Tejaswi Redkar

Total Number of books added 6

HEMSITEHPGELEZEH)BookLib HHEHEEM T -

Adding Book for ThreadID:3
Adding Book for ThreadlD:4
Adding Book for ThreadID):2
Adding Book for ThreadID:3
Adding Book for ThreadiD:4
Adding Book for ThreadlD:2
Getting Book for ThreadID:7
Book : AO

ISBN : 0

ISBN : Wrox

Author : Tejaswi Redkar
Getting Book for ThreadID;7
Book : AQ

ISBN : 1

ISBN : Wrox

Author : Tejaswi Redkar
Getting Book for ThreadlD:7
Rook : AQ

ISBN : 2

ISBN : Wrox

Author : Tejaswi Redkar
Getting Book for ThreadID:7
Book : Al

ISBN : 3

ISBN : Wrox

Author : Tejaswi Redkar
Getting Book for ThreadiD;7
Book : Al

ISBN : 4

ISBN : Wrox

Author : Tejaswi Redkar
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Cetting Book for ThreadID:7
Book ; Al

ISBN : 5

ISBN ; Wrox

Author : Tejaswi Redkar

Total Number of bocks added 6

3.5.2 HiEEEERED

MEME WK RN EEEW, h T REEAREOMNRE, UH S 6
RIGIE. B, SIS EEES S, BARNIEESE, HobE ks S s
T MITARERFRBENGREERBALHNEEESER R, TEAE
BOREEEZN, BEEMHCLABMEENS, AT 5 48 S 4 B30 1 R L 7 0 i 555
BEEERT LB MRS, RS EELe.

MBRMRUNT B, BERT FRUBENIE. S LB TR mat, SE
KM EEHHE, TUEERARETEHERD B, aNSh, HAERE X
M, EENRRECUE, HELEEY, WRE, BRREABENHE. 7 W5 A 22
— AR, HIECREME LSRR . TRAWSE Java Beans(EJB) Servers.
MTS/COM+, & % NET Framework iX %6 kB4 7 M F2 P IR 4558 of, 28735 46 ) T ) ot

AT ABEFEREFR - B Eg 2, 0 BCHE 17 3 T RE B ) R IR 7B

M%%kfﬁ%%Mﬁ%%ﬁ%ﬁ%ﬁ%%%@ﬁﬁﬁsﬁ%%@%ﬁ?@@%%ﬁ
ﬁﬁﬁ%,ﬁ#ﬁﬁﬁ%ﬁﬁ%ﬁ%?%ﬁﬁﬁﬁma@@%ﬁ%%%ﬁﬁ%%ﬁﬁ
%WuWﬁﬁﬁmﬁm%%ﬁﬁmﬁﬁmﬁ%.@%.%mﬁﬁﬁﬁﬁﬁﬂﬁmﬁﬁ
%ikﬁ@,Eﬂﬁ“%%ﬁﬁﬁ%%ﬁ%ﬂﬁﬂﬁ%%ﬂﬂﬁﬁﬂﬂ@%ﬁ%%%,
%%ﬁ%ﬁﬁ%%ﬁ%ﬁﬁﬁﬂ&ﬁﬁ%m¢%mﬁﬁ,EIW%&E@@%E%M,
ﬁﬁﬁ@@%%ﬁ%ﬁﬁ%nﬂﬂﬁﬁﬁ%ﬁ%—ﬁmF,Eﬁﬁ%ﬁ@ﬂﬁﬁm,
A& R .

1. It

SR — A~ UML 1R 5% 08 B3 P i B v F i P 3-5 Be7= T ObjectPool 2651
5 ObjectPool 354k A& i & iy DBConnectionSingleton 3.
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ObfectPFoal |
——
| HastCheckOut : long i
docked | Hashiable |
| -unlecked : Hashiable
| ChlectPool()
+0iyectPool() |

#oreate|) : object i
#validate{in o ' object) ! bool '
#axpire(in 0 ; object)

+getObjectFromPoolf) : object

+returnObjectToPodl{in o : ohject) |
<ollectGarbage(in sender : object, in ea - ElapsedEventAmgs)

| i O

DBConnectionSingieton ’
tinstance ; DBCannegtionSingleton = new DBConnectionSingleton()

| LonnectionStrng : string = @ server={local) Trusted Connection=yes:d: se=northwind”

| #create() . objext
#validate(in o ; object) : bool |

| #axpire(in 0 ; object) |

-DEConnectionSinglaton) |

+ | -

| +borrowDBConnection{) : SaqiConnection |

i +returmDBConnection(in ¢ : SgiConnection '

B 3-5

ObjectPool 3£
T HE 5 ObjectPool 25 K2 3 4LH5.

using System;
using System.Collections;

using System. Timers:

namegspace Wrox(C$s

{

public abstract class ObjectPool

{
//Last Checkout time of any object from the pool,
private long lastCheckQut:

//Hashtable of the checked-out objects
private static Hashtable locked;
/Hashtable of available objects
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private static Hashtable unlocked,

/fClean-Up interval
internal static long GARBAGE INTERVAL = 90 * 1000; // 90 seconds

static OhjectPool{)

{
locked = Hashtable.Synchronized(new Hashtable());

unlocked = Hashtable_Synchronized(new Hashtable());

internal ObjectPool()

{
_lastCheckOut = DateTime. Now.Ticks;

//Create a Time to track the expired objects for cleanup.
System.Timers. Timer aTimer = new System.Timers. Timer();
aTimer.Enabled = true;

aTimer.Interval = GARBAGE IMTERVAL;

aTumer.Elapsed +— new

System.’l“imers.ElapsedEventHandier(Cul!ectGarhage) :

protected abstract object Create() ;
protected abstract bool Validate(object o) ;
protected abstract void Expire(object o) ;

internal object GetObjectFromPool()

{

leng now = DateTime.Now.Ticks;
_lastCheckOut = now;

object o = null;

lock{this)
{
try

{
foreach (DictionaryEntry myEntry in unlocked)
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0 = myEntry.Key ;

if (Validate{o})

{
unlocked.Remove(o) ;
locked.Add(o, now);
return{o) ;

}

else

{
unlocked Remove(o) ;
Expire(o} ;

o = null;

}

catch {Exception}{ }

o = Create() ;

locked.Add(o, now);
¥

return{o) ;

internal void ReturnCbjectToPool(object o)
{
if (o != null)
f
lock(this)

{
tocked. Remove(o) ;

uniocked.Add(o, DateTime Now. Ticks) ;

}

private void CollectGarbage(object sender,
System. Timers. ElapsedEventArgs ea)

lock(this)
i
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object o;
long now = DateTime . Now. Ticks;

IDictionaryEnumerater € = unlocked.GetEnumerator();

try
d
while{e MoveNext(})

{
o =e. Key ;

if {(now - ((long) unlocked] 0])} > GARBAGE_INTERVAL)
{

unlocked. Remove(o) ;
Expire(o) ;
o — null;
}
}

¢
catch (Exception){}

}
}
}

]

ObjectPool BEEF T W ANEEM L, — M getObjectFromPool(VF i, 1% 7 1 H
TAEERA -8, 53— R returnObjectToPool()A i, %775 M T 53 %15 (8 2
MR . 3B P B SIR locked A unlocked, Locked B85 % % 41 #8 24 T 7E 8 FI 1
HX R, unlocked HFIRBETLHMERM A HWA%. ObjectPool TG & 3 4
MustOverride /7%, B create(). validate()Fl expire(); '© {11040 th i A= B3 3k sy

B, {£ ObjectPool KHH 3 MHEMLIBE,

o M B IRE AT B0. 8/ getObjectFromPool() 7. [ iat & B — 4

81, B2 locked M unlocked S R & FXHA T, B 78 M AT 25 %,
o KHMBIRMABIMPE, A returnObjectToPool()H . #5 %5 35 [ 5 1 Bt
WHRE— 8, BN locked F unlocked 8B TN F FUHFT, ET—1TH
WHNZ. XEDFEERES, BARRES R EN A —/ 5855,

o Wit BiERRIIMART 2, A collectGarbage() 7 k. EiX A HiEd, HiF4m
F unlocked B2, HH IEMIBR L b MW HIRT . Unlocked SFIEM FFir
ATREURAE, P DA% 0 2 O B 6 70 L JE i1
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1T getObjectFromPool() A, #JA unlocked HFIFE, BIAE - aTHKNR.
Validate() 5 = I R B E X R MA RN . RIEBMP N RPBYARH, ZHENHIT
CAR A E] . flan, MENRE—ANHEFERE, WEMAIRE LM EELN validate()
JiE, KRR EXEEFREE T A A SR . 0 5B o 5 8 6 & W 5T B
L. B unlocked BFIR PRI EN B, HEHA locked B F . Locked BiFIF
TN IEEM NS . WRBIERY, HAEH expire QF ERBR R . expire)FIE K
ir B IR R R S, REMP N ROBHRGE, ZTERERARERR. ),
R EEZR R S, CiHOE S X ASIEFEEE., MERERIBPHS S,
K[! unlocked &4 % 22 /), &t create() A BB —MF R, BB tocked HF|E .

returnObjectToPool (Y7 iA K SE DA dE R B8, TR E M locked BH) 3% b et
., eI unlocked HFIRT, LEBERA. B EHTED, SHLENAR
FRETEAT. NRESAFAERRETL. Wik, v eRE, BRnKes
EEE . BT HRBAENER, NEEERGEENN R, S, LR HEA
WHREE —NENNR. DRBBENNEEDEMNERSEEH, REkT. X,
AR AL R P TF BRI R T . collectGarbage() 77 3 A T &b 78 i v
SFBIETWL . & T i B ObjectPool 441 B B0 M1 4A 1L B aTimer 4 F 8 A . 76 0 B,
F GARBAGE_COLLECT ¥ 5 o 38 5 5% W £ 19 A1 W i (61 B 24 30 Fb.,

EE:
BAVEA EIRALATHIE S BN, BT g ObjectPool £ 5T B -F o pi A £
R 45 NET Framework % £ 3% #) i, &

DBConnectionSingleton 2

DBConnectionSingleton REHEEEZ N RBM LM AR, XA KKNETEAML
M4 A E ObjectPool 2Ry create(). validate()in expire() 7 B EIEE BB RIS A
e EPHRIERME T BorrowDBConnection()H0 ReturnDBConnection() 571, 3 M £ i
FHMREISEEEENS.

FHIF U T DBConnectionSingleton 25 [ 52 #4¢ 54 .

using System;
using System,Data.SqlClient:

namespace WroxCS

{

public sealed class DBConnectionSingleton ; ObjectPocol

{
private DBConnectionSingleton(} {}
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public static readonly DBConnectionSingleton Instance =

new DBConnectionSingleton() ;

private static string _connectionString =

@"server= (local); Trusted Connection=yes;database=northwind" ;

public static string ConnectionString

{

set
{
_connactionString = value;
}
get

{

refurn _connectionString;

protected override object Create()

¢
SqlConnection temp = new SqlConnection{_connection$tring) ;
temp.Open (} ;
return{temp) ;

protected override bool Validate(object o)

{
try
{
SqlConnection temp = (SqlConnection) o;

return(

I{(temp. State.Equals(System. Data.ConnectionState.Closed)))) ; -

}
catch (SqlException)

{

return false;
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protected override void Expire(object o)
{
try

¢
{(SqlConnection) o }.Close();

}
catch {(SglException)

{
}
}

public SqlConnection BorrowDBConnection()

{
tey
{
return((SqlConnection)base. GetObjectFromPool()) ;

H

catch (Exception e)

{

throw e;

}
}

public void ReturnDBConnection(SqlConnection <)

¢
base.ReturnObjectToPool(c) ;

}
}
}

=1 4L B SqlConnection X1 % &, expire() 7 ¥ 2 % M SqlConnection, create() 7 % ] {4
# SqlConnection , validate() 77 3% & # # SglConnection £ & T 7F . & A
DBConnectionSingleton Xt & L H 4 2 3w N RS RB RS RS .

{€/ Singleton X ¥ EH

Singleton &= —MALAT A1 TE BT, FFIUH — A R EFMER. Singleton
A B #110 {Design Patterns) (ISBN:020170265-7)52 X [ty 3 #¢, EHR— 1 EREF—
NG, FEBGAEH—ILRHA. B TELH Singleton, EE—AREHEER,
BRI NAERFL A AN ESAEMET NS, I 56 P A 11 i s il
[ Singleton KB, 70 NIT#FE4, [ER LB HFEFFHXASABNN, NET
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Framework 4 #14&{b & EE. MEEAFH BN, AR EH ., FAEWEIE, 34
WHAEFHARME -BEARAN, SmEEmEiEE. EMFERNRLNY G L (azy
initialization), {XFES — K HH LB TR 6324 % . NET Framework {£IF [ L7357
WG R . FHIEA U E L DBConnectionSingleton ¥ #0542 %4, WANTEMN
REFHEFHRGEERN - f. #ATELF A S DBConnectionSingleton 2%}
FHNE— 65 .

EHSEEEE
RARWEERBOTUER T, o C{FH A ST #4585 # ObjectPool Tester fY
AEFFEMNKE.
I8 8 3 0 — ARG Fr B AR B 7 o S50 4 R4 P S HE P A B ot

/# Initialize the Pool
DBConnectionSingleton pool;

pool = DBConnectionSingleton.Instance

/1 Set the ConnectionString of the DatabaseConnectionPool
DBConnectionSingleton. ConnectionString =

"servers(local);User ID=sa;Password=:database=northwind"

'// Borrow the SglConnection object from the pool

591 Connection myConnection = pool. BorrowDBConnection()

// Return the Connection to the pool after using it

pool ReturnDBConnection{myConnection)

f£ L B 7~ # &, M DBConnectionSingleton X Bz B D ¥ 44k T
DBConnectionSingleton ¥ %. M#TfFik, ZERH Singleton i, HARE—/
DBConnectionSingleton Xt 2 K15 51 . #F %038 B % 10 ConnectionString B8 T % A4
SQL Server #l ¥ L M Northwind ¥ #EE . W #& MA AP EY
BorrowDBConnectionQ 7 M M Rt M A A HIEEEE, RKEEHL P2 M
ReturnDBConnection() 7 ¥R I SR iR, B 3-6 BR TIETH'# ObjectPoolTester
NARRF, MRAERAEEMNABRFENAIEDN, BREOFTEEN T Visual
Studio NET FHIHH & H, 3 LR R KB ObjectPool Tester [V FE 25 .
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servei={incal] Truslad_Connection=yes dalabase=noriwind

l E EEHa T o ot mers

[ riﬁ {MrwllataSan

o | il cCustomers

f «Customadl» ALFR ¢/ Custamed D

| cCampamytiamarAlrads Futirkise ¢ Campamhlamas

slontaciNamezMana Ander ¢/ ComactNames
i InniadTiterSales Fapmsenisive {Conad Tiisy L5
Sl Address>Doesa S ST¢Mddiasss _E
R i_ i s == =

3.6 AF )4

RIZRANMZEETHEAEN M RREENHS. T SNETFE0LEE. 1
BEAF. HZE web REBEFSRITHNAREY. FEARFTRSABRNHREN,
mETHEERSORS. SHUEFEARSHTFHEDMR, #EMTETAREE
W, AMLETRYGAR, HRTESHENEEFNEHHRERFEYN N E, B
BESRZHRXOMREEERACOAEANARFOBAMEEEEE, g4x8d, B
T A A.NET Framework (RIS X #H 4, BRRETHEANE RS HAERE,

s THEMNMEEZLEEE. EHRHIF, FATMFEEE RS R
MEER, AFNHEBRFTFRARRBEEGEHRAS. XBEHFAEARS
ATHCHKMRARRF, A GEL PR SR %4 0§,

o BUREER. EREAREY, FRT —EAXERM, LU R KR g0
FRMEMWF. 2F, FRET —MHEEAFHREMOKEEERE., W2
HEH FREERMKRBTERT,



F4E ZHERIUTAM

RKEHATHEAERENARRELR LHRRAREHEYE, FREEBER N ST
EXN—PMHBENEMEKRK. BN, REHFAAENEGET2EREEHRAEAFRATE
. BRER, E—1PREARENRFEEBER, IR SFRBELNIER.

MEEEHEERATHAZREEAR, iR SHTTHHEERER. LR
ABITHAHE. EBREYR, THTANEHAEEURNEEMXNIEER,
BIEFEEEN. 25F0ENET XEFNLERANHAEOR, BRI X EER
HA EREEAERTULENET EEFARFD T RITUEN S,

EMRAEA T, AN NET MABEFREZLER, TE VB6 Rk, 7=
Windows Forms M RFH, H—MEFHRNLE, B VIR FEE&R, 2EHNES
AP RBERERMAAERE, FImBEBEMEREES. F UIRE LETHREKEHE
ESIET, R ARNENAEER, NMARFREHRXmNMESD. NRZ2ERRET
AA UL EBENFELRE ERIATES, WNABFBEZTRE, KA REHWNRE.
B, MRAANLAZTARAIE - RLEVABTFEZEENE, TRET. BRTHLA
BEARZS, ETUERAEHER, REXARIRENMEAE FiIFrBRRE, X
BPNFER2EVELEWRAT.

4.1 MRARF TS KA

MRS B EHNET ZETMARARITRE, Y VB 7 COM FRMHIW MTS B
COMHYNHZIFLE&IE. RE VB5/6 AHELELRE, HEECIHXFHaEEA R
STA(REFE B L, Single Threaded Apartments). U5 A /& 5 F IR Visual C++, B
PLE T MTA(E T2 ® 0, Multi Threaded Apartments)f! STA W HBERFE. i, NET
Framework PHR A RGBS, TRENMHEBFBEIFEBFERRN. ERIABHT.
FTAKINET MHBRFHEBERY, BT UEE—mGHaSE A E. E’fU\Jéﬂ
KR GERE R T RS RE.

NET Framework X FHEERMIELFRLRE, FXHEREDH Wind2 £B8ER, o
STA fil MTA. FEMFLERBHIHH COM AHw, £4K COM Ak a kg
2. .NET Framework R HIER12, L RLEFRIE A IERTH, AR # A Thread 3} % 6!
#2m.
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MPEYER Win32 ¥ API RS £ EEEF, RAE Wind2 XFH P A ELE
MTHEERE. FUE 1| #HR, XEIMEEEALKCELNETRETEMEEN G
2. NET Framework X EFMEANEEER, —HEATBEHNEAERER AR
£k ¥4 % JT(Single Threaded Apartment, STA), H— M EBHEEREF R A TLERL T
(MTA). BRAEM T, ZENET REIELREN, HEEHRIN MTA EX.

TR
FEiFF R F STA &) COM 20455, 44 VB6 COM #54F, R&4E M STA S84 X,
TR TR LG TAARITES STA, BAHAXLSARRIRAEARSFHHEE.

ER-TAMAMAAZR, WTR—ETXPAARELETNS,. BT AppDomain H
WEZRER. EMENEE QRN RN, MRRESEHE AppDomain F, /g E
T3

4.2 STA &R

STA &BERTHETHAKRLDETE P B (Object-per-Client) R, H& X A48
STA &R B ITMIBREERCHERE. EFF—MR it AT REET 14818, 1
4-1 Fi7s.

B 4

£ STA SBEMHA TR, NRENFHETRAHLRI—MATH, REZHHIXLE
Fio. B, STA &BEXEAERNHTEANFiE. STA @EGTHCSHEELE, ©i
AEEEBZ AR ELE. IMSTEFX—-SEEAEE S, B4 THENBEA
FEHE. R, IMSFEERETHARARNER, FRBETHSE, Byaggs
ViR, MEZHHKIE.

& 4-1 ', AppDomain X FH A STA &2 X MY, N I#IE4T7E AppDomain X
WEl, R84 STA BuBHE -1 4RE. RiE “KBF 41 (Thread Affinity)” T
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EXEBAQBLRMMRBZRAINARE. LA STA B aofEn, HAFENE&EL
[BIF¢1 8 i B A AppDomain W) R 3CANEE, i B SCHEREERFRME,

MRIEEFEMNHEFITEFEAELEERMSESE COM A4, NTEDmax s 7 5,
MR E COM RN . MREEAENMARF MR IQ EM P LB, mMolae
HAEBRFRIANSERATENERE. EEEAGETUAET M EN
HKEY_CLASSES ROOT\CLSIDV{Class ID of the COM component} \InProcServer32 &+
HeH .

R AR T8 8 A BT, B 7E Main() 5 3% b & il STA ThreadAdttribute /& £ :

[STAThreadAttribute]
static void Main()

{

}

MBREFEEE R EL4E STA A4, RN ERZEE. B0, BE Main()
¥rid 4 MTAThreadAttribute:

[MTAThread Attribute]
static void Main{)

{

}

XA AW EFEER- T ASPNET N EFEFE. WHE ASP.NET WE 5 M —4 STA COM
A, AL ASP.NET TR [ #4975 %8 4% | ASPCompat 54,

<%(@ Page AspCompat="trug" %>

SIAER T, FiAM ASPNET H#MAELAMRY, %M AspCompat 354 1Y,
ASP.NET HH = 52K STA. XATLLH{F ASP.NET A5 COM A e ElR
FH 7.

e

¥ ASPNET W @ 4732 4 E A7 STA SAZMX Tot, MK MAEL ML

s

o RARF 49 & VBNET, 3T A4 M CreateObject i5 47 & 52 41/ COM & &.. B #
CARZHFEWHZ, EEHHEEBRX THEA COM 2t £69 1 —5 X 242 A BAT A,
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4.3 MTA LF24EX

STA f1 MTA &R B ALSFAET, ER—8EILF, MTA B lRiE
ITEALRE, HEARATHARXZERE, ol 4-2 i,

ST e r—

MTA T X : i

M 4-2

MT MTA BRAXFHERN T ENERE, FIULAREEATRE S MRREZRNA
R, XERETHRKErARCHENENPESHRTET.

431 EEHERN

L/ Thread 351y ApartmentState /& 7] LI BRI A . ApartmentState M 2552 ¥
T.NET X H 2 MEHERK,. m* 4.1 Fim.

F 4.1
W o H ] b4
MTA glELEER T
STA GIERGERT
Unknown ¥ t{ & Thread K] apartmem [&

GURTHTE, WRVEET STA REBNES COM A4, MiZBBREEY STA £
2. T, ZEEXELERILAS MTA 1280,
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4.3.2 WitEEMHERF

FHEBEMNEFERITRESILEERR). FHAEM, LEEBTRITRITELE,
HA RO Rm R FAE. AT HFREESREFRNMITHIRESEE. £FEN
e NMEHA EEHBITE MRS MRER, RN FTIE.

FAUHA N RREENEENIMANEBETTRNRABRRE 2N, NEETHINE:

() &R LIS NHEF, EHSTEARK SR 17

(2) MR, ZOMHATHS, DRRERTA?

Q) TEREMIEEBRZHEMARRMNA? ZHXRBE THHAEBRNET&HEE
Z (Bl 3] Rk,

BN ENMAER, RUTUERBE -ANERNER. fln, SABEFREETEMR
TTREN VO BAEGEWIZE XML Ll H#3IEE)? —REFEHITARMN CPU &
ROBEFMBER/MENFE, BFHEE)? NEEE, XERERSEENHERF
M.

WAREBENHREFNE S HEMALE, BN ZERTHIE.

() $#MFPENTSESFERAMNSRRE

Pl MRAHBEFFRIRTEMEENRRE, AXm MR EHARN SRS E,
pluneRZERH DataSet R, WAEH LB RERNHHLRERGFL T, &
SFHETFREL AR, WA EWFE. X - ARE M- 2 ek EES
R LERE, iIF AR EATEARE. WRBENMESEHAMBEINLSREHE, &
ARACHES B RAWMES . o TFREHIR, "TUER Monitor 2Ry IH R8I .
X—ARERIFEVPHRELIHRTT.

(2) &1 ZKuta A pEpE 2 e

WREERB I RBEGNARE, F4ERRETHEN. Flt, BENHREhE
TEFHB T — 12 /B DataSet XM R. WEFHE—IMEELEEAENNEKIER DataSet
MBERT FENBIEREEREE 50000 7712R), B NHE Data Set 32, LISk 3
RieGEARE. THEE —MEEHALRIRZ,

<1> fTHBOEEE

<2> B £ A DataSet 3%

<3> AT

<4> HETFEES HEIEE T DataSet

<5> fRERXT DataSet S % 08l 5
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ARZMFEL T, E_MEESTESFRE -BME, EIE —MMISEW, HHE
B % DataSet HIBiE 2 5, A #EUH DataSet W&, XA —PBEL L) E, 28N
FElrde R R, WREARBA — T

<1> I TP BEFERE

<2> H/ArE il

<3> FIEE K 50 000 17 $4 7 & H# DataSet

<4> i3 2/ DataSet ¥ %

<5> V7 R 45 B iR B Oh 42 R BUHE B2 (DS Global = DSLocal)

<6> ffEFR 45 DataSet ¥ & 178

BiliA R ik, ANYHELR DataSet WH, HIATBEFHE L, ATTRSTE
B4 9 2 S AR IS 0 B et ]

B) —M™MEFMBITRERBT R - %

Blim, UHHNESTUEHEIEE, FELRE DataGrid B4+ BRI, mu
FRENESFRANES, F—MESREWEIEE, B MEE A% DataGrid §1 &2
RBEWER, BN ESEE - MIEEEZMAS B, F, 587 Data Grid
RS ERF AN FITRITOESENTTH. ZA4AHEN—MERS
R, U —MEFESERHBE —ANHE, HHEREMNRUB— M EHRE. B,
EATUBAL - M ARFRIEAT N BRRES - MERTRER, 4985 ME =k
R ERITRE,

433 ZIEMXA

AT EERRNARFPERN SR B2 AT AT LR, WA AT L E,
B, EREINEARRPHE —ALERE, CERTHibS, FrUATERN R FE R,
EERERTR r e R ae, AU E N BRBNAEF DR B %Ry
ER D

o EEMTIELERRA

o TfZRIFHEL

o HIHLEMA

FWH A RS R, AR, UL U B & 4 78 R B A o B i fay s
K,

() THREMITHEREER

A R MO, A B0 T AG B 74 F B 2% B i A WiE 4-3 i,



TAEEF A

TR C “ e "‘.‘.i

B
IIIIIIIIII;UIJ
) f ¥ 1
TR B et
U

s
-

4.3

AIAEMTHERBERT, FHERBRFENE A, HHXSRALIERS KA
B PR REES, ISRTESSTAESBRER, TRAFE. FXAEA
i, THESBAMGAEEESH, CAIRAEEEPEEAEEN. flw, =T
7 Windows Forms N REF R IE 3 M, LA3IR 3 T3,

o M Web iR % 23k BUEUE

o M ErHE PE R R E S

o HITHMES, Bt XML XH

XEBHARMSEMT, TLEASE ManOF Y, XEXH GUI MHRBRFT
RE R

FHEFEFXAEANATE. REAKTENE 4-4 Fior.

B Main/Worker Thread Example = :h T

BHEERN—ANERASE, BRERuE— N LAELE, ITREAE, BREISE,
FERERATHAF L, AT A U f; Z8CEa LA Wrox Web
m LT, THEEREEAKRSHRE:
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public class MainWorker

{
public ArrayList CaleculateFactors(int number)
{
if (number < 3}
return null;
else
{
ArrayList factors = new ArrayList();
factors. Add("1"} ;
for (int current = 2; current <= number - I; current++)
{
if ((int)(Math.Floor{number / current) * current) = numbet)
factors.Add(current. ToString()) ;
}
factors. Add(number. ToString()) ;
return factors;
h
;

public leng CalculateFactorial(int number)

{
if (number < ()

return -1;

if {pumber == 0)
return I,

else

{

leng retumValue =1 ;
for (int current=1; current <= pumber; current++)
returnValue *= current;

return returnValue;

}

FRRTERMASE RN, BT R, EHIHITRAE— KD, T4
RIBEI—1 ArrayList, HH S T AR EN G R, T 55 =N 7 EAUE Bl — 4 Long
MO r. MRS RBERSBHAA, 13 BNRRE 6227020 800, iX-Er e
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IR RA S HAE SRR, (HA U3 XM

public frmCalculateO

{
7

// Required for Windows Form Designer support
i

InitializeComponent() ;

//Add any initialization after the InitializeComponent() call )
threadMethods = new MainWorker ();

}

S BB AR A T H MainWorker S 88— 4926, HFRLEFY b, FEER
H B B o A AL B AR AR A

private void cmdFactors_Click(object sender, System.EventArgs ¢)
{

Thread calculateFactors == new

Thread(new ThreadStart(FactorsThread))
calculateFactors.Start() ;

void FactorsThread()
{

ArrayList val = threadMethods.CalenlateFactors{200);
StringBuilder sb = new StringBuilder();

for (int count = 0; count <= val.Count - 1; count++)
{

sb. Append((string)val[count]) ;

if (count < val.Count - 1)

sb.Append(", ") ;

//Create and invoke the delepate with the new value
UpdateValue updVal = new Update Value(DispiayValue):

String[ ] Arugs = {sb.ToString(}} ;
this.Invoke{updVal Arugs) ;
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cmdFactors Click() £ H] FactorsThread() J5 i s B — 832, EXNBREHE
MainWorker.CalculateFactors() /7 %5 B 1& [P {H #5177 24k -

LA
BAFRRFEHRERR, AASRTELATANFLATES.

ptivate void cmdFactorial _Click(object sender, System.EventArgs e)

{

Thread calculateFactorial =
new Thread(new ThreadStart(Pactorial Thread));
calculateFactorial. Start() :

}

private void Factorial Thread()

{
long val = threadMethods.CalculateFactorial(20);

//Create and invoke the delegate with the new value
UpdateValue updVal = new UpdateValue (DisplayValue) ;
String[ | Arugs = {val.ToString()} ;

this. Invoke{updVal,Arugs) ;

} :

FactorsThread() 7 tA LU BT 82, A EHLH cmdFactorial 38, TR/ E—4

%5—’%3@, 2974 2032 [5] {5 1 3 IblResult 3L A HRES,
XA — Aﬁﬂﬂﬁqif‘%ﬁf:ﬂt%ﬁﬁ’]ﬂ? B, RESICIX A5 0 Kk 4L 8 K48

PR, HEHMBREEEL.

HiE, RN, WHEERERAER LA B E. 7Lk e
WERAZ T M FIRE R B R, LR IRIAR i 72,

FE:

EARMEGEL, PLRAEEBFEAARLEAXRF LGN

Jeit, SR EAMOISIN, FENERERSSRFRRULR, fwAreE, 0
SRR T ERE.

(2) XFELFREA

Fr AT RFRHEABMARNEREER, EXHEEER F, B ABEEIE S
HIRIR W A OB, XA NI . X 5 R AR 2 I 4-5 Fiom.
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A

& 4-5

£ 4-5 b, Ul ZEMBETRFLEERBA, FHETHANALE. TIFRRE A
B ENERT, YERIAERTHRBTRNBAGRN, SiERMANLH.
FIRE, TYELF B BEGRSESEMS, FHEBHEENLE. EXMEAP, IHN%RE
HEIHFATHIT, A4 EEHER S ERE .

18 BT B4, F CalculateFactorsOH AT B RE B AN AR, FFHHIXH
IR, A FEES 8 MR, ATAFAERAERE, MHEAH—A
TE, HEBNEEERE &K, EAROREMEYR., E4GFEAESBAY, #T
) Bk A% Y P I

T 4 ¥t WorkerThread 2K

public class PeerThread

{

private int factorial,

public ArrayList CalculateFactors(int number)
{
if (number < 3)
return nuil;

else

¢
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ArrayList factors = new ArrayList{);
factors. Add("1") ;

for (int current =2; current <= pumber - I; current++)

{

if ({int}(Math.Floor{number / current) * current} == number)

factors. Add(current. ToString()) ;

}
factors. Add(nuraber. ToString(}) ;

return factors;

public ArrayList CalculateFactors()

{
for(int count = I; count<=30; count++)
{
Thread.Sleep(TimeSpan.FromSeconds(1));
if (factorial > ()
break;
else if (count == 30 && factorial == 0)
return null;
}
ArrayList returnValue = CalculateFactors(factorial);
return refurn¥alue;
j

public long CalculateFactorial{int number)
{

factorial = 0;

if (number < 0} return -1;

if (number == 0} return 1;

int returnValue = i ; -

for (int current = 1; current <= number; current++}
returnValue *= current;
factorial = return Value:

return returnValue;

}
HSCUH S REL SRR T - RE S, HTRFB WA L5 R . b4,
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%S4 B ¥ fiv &4 4 PeerThread. CalculateFactorsO A4l 7 —1EE, mME/LASHE,
ERAATIX MR E &

EAZ R MEAT factorial FERAPINE, RBEEERFE . ERBEHEET o0, W
A, WEH CalculateFactors() 5%, i factorial {44 N KE%, G EA £ BNy
ArrayList, 3 — A3 CaleulateFactorial ) FiE MBI RS EF R E T factorial =
B, BRULEER TR, ARFIEGHRL, BE factorial TR TH 5,

B BB frmCaloulate 26, W E FEAESLEB4

private PeerThread threadMethods;

public frmCalculate()

¢
/"

/f Required for Windows Form Designer support
i

InitializeComponent();

//Add any initialization after the [nittalizeComponent() call

threadMethods = new PeerThread() ;

private void NewFactorsThread()

{
ArrayList val = threadMethods.CalculateFactors();
calculateFactorial. Join() :

StringBuilder sb = new StringBuilder();
for {int count = 0; count <= val.Count - 1; count-++)
I -

51:-.Append({String)val[cnunt]} :

if (count < val.Count - 1)

sb.Append(", ") ;

}
+#/Create and invoke the delegate with the new value
UpdateValue updVal = new UpdateValue{DisplayValue);
Stringf ] Arugs = {sb.ToString()};
this.Invoke{updVal,Arugs) ;
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private void cmdFactorial_Click(object sender, System.EventArgs e)

t

Thread calculateFactors = new
Thread(new ThreadStart{NewFactorsThread)) ;
Thread calculateFactorial = new
Thread(new ThreadStart(FactorialThread)) ;
calculateFactors. Start() ;
caleulateFactorial.Start() ;
}

BR 1 #3770 threadMethods F B 58 X 4 #T I PeerThread 282 4b, THEH AN BE R
. BT LT — A4 # B & iE NewFactorsThread(), 't Hf i F§ PeerThread 2K
CalculateFactors() FE(AH ). FENHE SR SE4HF .

% cmdFactorial_ClickQF#EH, T RNELEFTEIE FactorialThread() F 1, %
iti I FactorsThread() , #H K K IT &K, X H calculateFactors i % 9 %
calenlateFactorial. XA SMEEBRFHEAE R, B 72BN E T URBEIRNERST
1R

XFIRARE RS RFEHAEE. MR SREBSFE RS EEE, HM
THRAEZH, EMERFHFEMLGBERDPYE. XE%E, X2 NMHTFTEE
EHEFHFRER, TUERA - EERUBERSY, ASREFNSERIBERX
F. AREAEHEZENEELRE —IMEET. k4, WREGBEEEANMATEESR
H HABPHR, BLa i RE SR RN . o LK RHBT R, 7 U Thread.Sleep()
R b 2 28 R HA D #E PR .

RN RBIME R BN E LA, EFARRTSLRER. WRpt
Calculate Factorials #Z#], BRIEFLSSHELIEE R, TN ZEH R 8E Calculate
Factorials #4l, €W IR 2R 200 M RE, Z/EH MM Bk 40320 B
HHE.

(3) FiEZEEKX

BHERERAEET —RIESK, SMIEBEBT WHNES. SEEED
ke 4-6 Fiow .
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M 4-6

7R 46, TABRET —RHAER, ENHAASERITSEZN, AMEEE
B, WREZHETAINE, SOWBEEAKBTa0—F B, BAr X
RFK. B, B—MESRLAESALEE, £RIBAEWTHRNFES:

o FHRFABHIEFH, B, > %,

s REHBERENRTRASEK

o FHRMBFESHIEARIUAFHRT

o SERA

EXFEAT, F-MEAREFRITSEREARES . ETERNERATRE
XHE, factorial FERERGERELEHERE. AW, THEELEEANERTELEN
RefmMEERTEER.

T E A SRR LT e, R RO EIELRERA . B frmCalculate
4R

private PipelineThread threadMethods;
private Thread calculateFactorial;

public frmCalculate()
{

threadMethods = new PipelineThread() ;

;

void NewFactorsThread()

{
ArrayList val = threadMethods.CalculateFactors{);
calculateFactorial.Join(),
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AUAN, AW ELER DR - I ERMNMXBHEEREF R E
calculateFactorial 70 [F B {$E31T Ml calculateFactors. Join(}fT . X1 80 /£ calculateFactorial
AT ¥ )5, calculateFactors 852 A4 JTUAIAAIT . Join()R RIS EE EH F TR
ZH, HESFEHNEE DABE. SR, 2ETEXFEFAETNELRETE,
LI e M ICARER AR 1V ) BNZ 7R .

public class PipelineThread

public ArrayList CalculateFactors(}
{

ArrayList returnValue = CaleulateFactors(factorial);

return returnValue ;

}

BRI WAR . ERAERBREREWE T factorial, BT LV AT AT L
FOER RN CL I H R T . RTHE B H B2 5T ES 45 HE DataSet B, BATL
EHEAEI 7. X8, T DataSet (LR 45K, MRS MRE. BB, E5fkF
MMRBEFY, DIETHERSE, BRI AN ANEEERNERETHN 7 — 448
w, WHEMTARBERETRHT AbortOfE4, MaATRELE L.

VLA R R MR AR B T RE AP B 2 M IR . B — MR E T — A
LREH L, EEHBERT, B _MEEBAERS¥RT. BEEE - 284K
SRERHER, FRRTE SAMRERRTRER. b, FEXEEENEIE
I, XefREEATRETHERTMOE, KENAENTES T LO2RT T .

U ERNBERZERTREN 3 HEREL. SNEBRRE I —fEL, A
PRLEHBBFECHBAREE T,

4.4 AT

AREPAT AT AN RN FEEFE RS R RER, AR WEE, L Rm
LB LS A, FRAE N ZERT O TF 2.

o NRRBIGIHRELEHK, B STA f1 MTA % T2

o TG E LR FEA A,

o AILMEAHMARIZREMER, UEEMNZERLER

AENATHEED T R HABRNERE AT N EERESEGEE Fik 3 Fo 45 3 A
—HEREMN, HhRAERORE RS EDTHWEEZENAM. NET Franework )
EFETHEEIR R R, BRIt Hi o 2 g g ITHMNTEFERAOLEERL, &
AJ LLgE 6 0% o v A AR .
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FRELKBENABRFOAMERTERESFHTEINLEE  RITFELS M5
MPEFAIESARNERE, itERSHRLREBREFT —ITEE LGS X T A
RRY, ARWITH. BRAEBA, KEHIREBL, RERESTRATFTHE A HR5%
e, ARZANRTPERBEL, MLBBFESHONRKEDS. ATHENAESFRY
CAiEHE, WA LR BT FE B w3 H

HTREGBEEFHILEEENER, (THEEMPTESRERER —ME&H
MR- EFNEE, BEXMEAOMEFTRNE., EXHBER TFTRESTEEE—
MHE, BAREE T, ENHEFLHRERELRZ &, Mo eaBEs®w
SHEMATERLEBERER.

RER VMR R, KPRk RE:

e TARLREMER

o FHEZLEMIRE

o ZEMPHRE
CLR 7E£R it i FE
SEmrhpsiia A HBR T
2k A2 {1 K

o #K11.NET K ThreadPool 2

o CATHIRBEEE

NET Framework )2 378 51217 % (Common Language Runtime, CLRYZEZIEHME
HLEPERBEEENAS.

510 HARKBRLETE

SELTHAMESSENABRFAMGRETEPARERNES, YFELRE
N, AFEFEAXLLE, MTREUENEENIR. EM BT HERKNEBER
BREEH, RMATAAHOAFERNARTHEE. B0, Rl Hese
BaE, g MRERSRT —MMES, AEHERF, SRRERS R SE
=k,
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511 FEZELNEE

S E S RENHEFFRLHR, HEENT.

o EATIMHHNE M MNHIRRFM WA A, FHALERTH&ERIRNY, —HLT
FRES TRARES T, RELTALEIBER.

o FHFEMANT, CLR ALARDMEENEENESUE -2 FHER, *HE
2 AR b [a] iy B R

o BRMMERAILNBSTHRHRE, HlgiErmy.

o HEWRFRNLILE, MALAIEPLERERME.

o SRIBAFRRERBEDN DR RERE LW HITHESREBSH.

o HMEMALUHLAEE P ERNEREARE Y- B KA.

5.1.2 EHAELS

ERHEEENHEFIBEEA - EERRR MR LRI 8 T8,
plan, wWeb BREBE—TERENHRFE, EWLRERNES,E SR, B8
B 10 B R A Web JIR 4 45
e MARF[IHXEMEIES —PERENER, KNG 10 NSRS Dixtx p
MR5e, BRI E QMK LR, REEBIMEEHNSTRET. K A4
BATH A, BREVRBRSELTE KR,
o Ni- MFER, WAEREBEHEEMRGFE TR, BatsBE P B M
WK, RERTTHCNELEETAARE . IR 2 E 7T LS E 54 &1
H, MRXKN, EATLVEME T MER. X RS RNSE RE S
NET CLR W RE F i REP - DMRPER. NENARFEXEBRMS —4AFH
SR, CLR RMEXEMBERH— . WEEEBMESH, BB -FHEEL &
A ZEAKBORTSAILN, NET REBEBCZEE, HERFSRGD. SEMm
W ER B A T R B A 7R B PR
W2 RN R NSRRI A 8IS T
o I FHFEFF ) 5 4
o ZREEIWERNSAE
e TrIRILE
s ZXEFST

A2 FEAR PP (0 P VE A VR R SO FE AR S M T T R U R R R A BT
RIS 2T T .
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5.2 CLR fn&i 42

CLR %R TR EHEHSE, HENET FE LiaiTHNARFRERMR
FH, PlngmiE,. NERW., AFEHE, T54EM.

EEXFARNEEFAALENTIREFE, Win32 FILNET Tramework 5% &2 i
. NS RE Wind2 NERFED, SMEEREEMABEESARKRN. 848
12 X e R A ML 77 1% 2% (Thread Local Storage, TLS)AIAAEM AR, H F4H CPU E
HHRUEHAR. BLEEALERBELBOREEASILES LA . M4 L
BRI EAERTSN, ERELTHERS, LALBEAETFENTEIES . ENET
Framework F, #1 Win32 #1228 I H#THIREANBREER, VEEESA
T TERBUR TLS M. &, BMEFE2 MKEE 28T NET Framework
W IR FE A HE R AR R BEAT Y

BT EEMMNET SR WBEZ)E, FEALHEIT CLR £ % NET /A
FE PR L LR F2 9 B FE Dy Bl 1

521 CLR EZLIEMERPIIEH

CLR f2.NET Framework ffj R SUMIZL, & A S HARFRETENES, 2k
MEHER R FZ — St F&EM)NEMMESUEST), CLR il o M 2R T2 ithy A F5 R —
TERE(TELE), RIEEESERMNESER N EM G,

A2 2 EEN CLR 4 mu v, BB ERBESTA, FAFGHLE
KIBAFF I BERE RSB R . AEiX 4N it#@h, CPU Bf 6] 8% 5 B 2 AR H . 7R A At
B, BRERT— &2, MEMSEN e T2EIRA, XA RRCE, B
HHREMREBREES R EL hE WA REBEE CPU, =P ERHEES A F,
BASUM BB MT S 3 & B8 8320 3 — AN T A (2272

—HEEERTHRATHIES, BERSEN, 242 CLR BT —&krBL. 3%
MR LLR B SE R4 f, e el R A, T —HMIER T, ERABELE
EEMMEFHARRETL., BEBLT, RO A N R A R AR,
AT LAME AX PP R R e AR, A B 5 80 B 00 28 PR 80 o0 LAZE 48 72 M W) 48 40 3ot B b )
o B, ANk R AR &, HENARFAU RS Y AR EeN RS
K. ﬁfl\ﬂ%ﬂ%%%ﬁﬁiﬁﬁﬂ:zzﬂiﬁﬁfﬁﬁﬁﬁﬁ%ﬁﬁﬁ?%ﬁs BN 7E Web A 428
H, BIIAFMEE B RS LEE A S iESR,
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5.2.2 ZiFthEERAYE)R

BT, SEBTHNEERBNARFETTATEMA, BEALEER FTER
G AR FI R AR, FIET - U R P08 T R R B AL

o CLR W&Ri PSRN MALS, FECSERITHEERHEL+F. mE
EHOHRMBAF B, RAREENEICE.

o BT EA TASPRENESERAL, FIU Web 4 28M 8 S X 54
THHER. RRIOTRERT XA ERMES.

o HFRUE MR M UURANCKEILBEN R HBENHA, ERANELE
BRERRDFRRBE. REONAEAB P NRBENE+L S/ 0, SR
/N B % R

o« BRMLTHFIEEBELTEERATST. MRARSERM S LE S T,
Sty Rl

o MEFEMIRLIZIHIAT P/, PMEZARRE. BRSPS, Rak
M 7 A 55 AR RE B T A

o FIFE, AERHEHI LR MT B0 BREL.

o WMERLENNERER, DaH M EiEihs ik,

o MANMAKB T —MEROCEU YL, B/PETEFRLEERE D,
S 1 BT LA R 20 0 R 7 Sl i 5

5.2.3 ZRiFAbRyK /)

Hh T ER KRR Ap fE £k #2 3, 75 NET Framework £ System.Threading #1 4 =% [a] 1 2
Bt T ThreadPool 2&. fERMEMA UM SFNEFBER R TILENRNGEE. R,
R P T USRI R BB B R R LS CPU M. XRFENE A bHEE— kR
HERAT — P& . BRIAENT, SBELANES N RBEEEAANIIS, A28 B0
JCH BUBGARME B GUE T o Bl B “BRIN 7 - AR A KU #, (B &4 (54 4 5.
FIREWBRET ARBRANRES. AEENH, DEEISBRLTSHRE, 28
TS IHERE, FHHOAERERET. WRSHE YT SR80 TSN
R, FHAFIHERGBIALS, SRS TSR RS E0 TE. B8,
FAENSERENEHTIRENR A E. BABAT, SEBaL=4 25 M REs
F2. SR, IXANHE N LA it 4538 mscoree.h 311 ) CorSetMaxThreads % 5 i B 45
MRFHMARETRE R, IMERGMATAN D, HIAEISEERTORLTHE
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%, REFARRM] 1. NET Framework XS5V, BT SHFERMERIT NS
P IR S (T R R

5.3 ThreadPool %

A HVRHEIT ThreadPool 2 A4 AH 24038, 31 i 301 Al £ NET 5% T2 17 A {# B ThreadPool
RAVELREIR . ThreadPool &£ 4 (¥ FEHuwf L)L F R MR v LL T [nl B

o LHTRAT S I

o WHERT I/O HH]

o AbHT 2R

o LAHMBIEN Ly

2 5-1 3 T ThreadPool 2611 )7y i B HoThik .

% 5-1
K OE B W h BE

BindHandle V% Ty SE R R PR R AL WIS E BRI it P
GetAvailablcThreads TR VR ET S AR T RSN
GetMaxThreads 7T R AT DA e HEBA Y kB &
QueueUserWorkItem A ER - TEHHE LB h
RegisterWaitF orSingleObject ZHEEM T EL, EER— WaitHandle
UnsafeQueueUserWorkltem 1X it QueueUserWorkltem() A i EE LR &
UnsafeRegisterWaitForSingleObject X RegisterWaitForSingleObject()77 ¥X HI3E £ 2 &

£ EHIX L FiEP, QueueUserWorklItem()F RegisterWaitForSingleObject() 4t 2k §2
WMEFFEREENHAD. THHRATRZFAN T, 2RE—FEMNEEURHE
C#HH B IR H o5

BindHandle() # Z# H R F RS MW B 2 B R b . XA A
BindloCempletionCallback i —# 7 7. BCL FH L3, 40 Socket ! FileStream,
EARER COEN RS E 2 CLR §1BMEHRBE VO seii0. B NHRER
EEITEERBAZXA K, iAH BeginRead B8 BeginReceive & i, &
Ui I IR A~ L BE .

public static bool BindHandle(IntPtr osHandle);

osHandle R {RIF AL R AN IntPtr 68 . FOR M & AR T, BR800 R T
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M True, MAARBRFRGLENGE, Z5 A SecurityException B3,
GetAvailableThreads() 77 VAIR I TE A B B A BRI 2 68T, AESE S b0 £148 720t P (4
sk

public static void GetAvailableThreads{out int worker Threads,

out int con&pfeﬁanParﬂhreads} ;

WorkerThreads Rz~ 20 A2MF TR B2 8, T completionPortThreads & 77 5 5
W /O kL&

GetMaxThreads() 77 ¢4 Bl £ B2 Wi AT LULL BRI JE RS R 0 B U8, it XA B i
BIRTH R HE B AT, B B2t B S e 2 52 23 1 4 1

public static void GetMaxThreads{out int workerThreads,

out int completionPortThreads);

WorkerThreads fiyfefeitt F TELFEME R, M CompletionPortThreads & /% 1/0
LR E.

QueveUserWorkltem()E — M T 41k, B AT ST HFI T B0, XA H
LR A G k. F—RE R TR T I TR A B2t , 38
SHMAXBREE. XERER TS

public static hool QueueUserWorkItem{ WaitCallback callBack),

JEAb, callBack 7 7m 28 72 i o 00 4 B2 4518 11 45 L9 B 32 18 T f) 2 5 IR [E i true 3 BH
YR T . False #7518 k0,

FMHURZ T B AR T HE A B Rt s, AR EM B, ET s
MRS T N EA RS BILNNT R, BT,

public static bool QueuelUserWorkItem({ WaitCallback callback,
object state) ;

callBack R BEMPHAERAMCE N EHHYEI, state KA G EREH R
B, ZHNBEBERERITES N HEEETL. REE true R TTE R ARG T, False
T AR

RegisterWaitForSingleObject()th & — 4 B4 5. &k A I —M%4F WaitHandle
&AL, ii”i“%ﬂ'%T%ﬁiﬂ‘ﬁﬂﬁﬁﬁiﬁﬁ@ﬁwI’Hlﬂﬂﬁﬁﬁ@f'ﬁﬁﬁﬁ%g

ENTILE T 4 MiBEBR., B- -5, TEEM — A ER, %45 WaitHandle
— R, R R R —4 32 ﬁzﬂﬁ%‘ﬁ%%ﬁﬁﬁHﬁﬁﬂﬁﬁ(m%@%ﬁﬁﬁ)n %I
AN EH IR A RN T iR~ B) CHEET I,
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public static RegisteredWaitHandle RegisterWaitForSingleObjeci(
WaitHandle waitObject,
WaitOrTimerCaliback eallBack,
object state,

int millisecondsTimeOutinterval,

bool executeOnlyOnce);

£ L8 & % ', waitObject # 75 WaitHandle , callBack 3 2 8 8 B [
WaitOrTimerCallback & # . state & 8 % 7 B £ i £ £ ¥ ¥ Object .
millisecondsTimeQutInterval @ﬁﬁﬁ%ﬁﬁ(ﬁq%@ﬁﬁﬁ): MBI R 0, W& B
WA BARE I TR RE . WRERER - |, RS LRSI, executeOnlyOnce B4
RNERMNZRTLZE, S8 2TE%M waitObject £, RegisteredWaitHandle 213 T
A R B) 5

MR millisecondsTimeQutInterval BIE/NF - 1, XD FFEssdin Argument QutQf
RangeException & .

FOFE L, XAFTIEBTHA TESE—MSRME, HE2TZH WaitHandle 8
IR H—D 32 M AR SERESNENEFESPEROBY., SHESHENE
i A

public static RegisteredWaitHandle RegisterWaitForSingleObj ect(
WaitHandle waitQbject,
WaitOrTimerCallback caliBack,
abject state,
long millisecondsTimeOutinterval,

bool executeOnlvOnce);

BEFE N, H % WaitHandle B R (6] & TimeSpan H %75 & 148 B0 58 . X F
BEEXANEBENDT.

public static Registered WaitHandle RegisterWaitForSingleObject(
WaitHandle waitObject,
WaitOrTimerCallback callBack,
object state,
TimeSpan timeout,

bool executeOniyOnce) :

FOMES, BMEn DTSRRI TEH), AR SBEARBHMARYE
H. FrUlXANHERE S CLS 3.

public static RegisteredWaitHandle RepisterWaitForSingleObject(
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WaitHandle waitQbject,
WaitOrTimerCallback callBack,
object state,

uint millisecondsTimeQut Interval,

bool executeOnlyOnce) ;

UnsafeQueucUserWorkItem() /7 i% 2 QueneUserWorkltem() FiEM F LB A, BHE
EARKEAARET BRI TAELSE P, XME®RERE L AHRE, K88 N
ANEENE, KiELT:

public static bool UnsafeQueneUserWorkltem(WaitCallback callBack,
ohject state) ;
UnsafeRegisterWaitForSingleObject() 77 i% 2 RegisterWaitForSingleObject() 77 (11 4k
LERE, EFXRHWT 4 BERKNEE.

public static RegisteredWaitHandle UnsafeRegisterWaitForSingleObject(
WaitHandle waitObject,

WaitOrTimerCallback callBack,
object stqate,
int millisecondsTimeOutinterval,

bool executeOnlyOnce) ;

public static Registered WaitHandle UnsafeRegisterWaitForSingleObject(
WaitHandle waitQbject,

WaitOrTimerCallback caliBack,
obtect state,
tong milliseconds TimeOQutinterval,

bool executeOniyOnce) ;

public static RegisteredWaitHandle UnsafeRegisterWaitForSingleObject(
WaitHandle waitObject,

WaitOrTimerCatlback callBack,
object state,
TimeSpan timeout,

bool executeOnlyOnce) ;

public static RegisteredWaitHandle UnsafeRegisterWaitForSingleObject(
WaitHandle wairObject,

WaitOrTimerCallback caflBack,

object state,
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uint milfiseconds TimeOhitinterval,

bool executeOnlyOnce);

FEHONERAEDSESFTHTFN, ANFTHXEAZENTE, £—RER
THAZEEMN.

54 CHP LKAk

A SERTEF /LS R ©ENET Framework S AR R E B H . BEZiTiE
Wl FE NET R BFL CHEF AR AIENE RS BEMSEEF RN ME T . E
Hi —%§7ik, System.Threading Ay 42 %3 a)'}) 3% ThreadPool AT LA JH K 7E NET /i fH #4 /5
SRl oF i

T BB Z AT, 541 ThreadPool KW EEZMN, TR

o FAMNHAREFE SR -- ThreadPool 3% .

e F -IAH ThreadPgﬂl.QueueUserWorkltam()jﬂ’J&, ak E E I AT RS i M
FROBAERFAREFRERBE AN ARFEREELNE, kot
ThreadPool # % .

PFSEM ARG TR T ThreadPool LB E M ERETMER., £ F—6F

(ThreadDemo.cs) ', R {E AL LR BB AR KMFS . AH (ThreadPoolDemo.cs)
R HRERES, EFH0RSER,

using System;

using System.Threading;

class ThreadDemo

{
public void LongTaskl{)

{
for (int i = 0; i <= 999; j++)

{
Console. WriteLine("Long Task 1 is being executed");

}
;

public void LongTask2()
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for(int i = 0; [ <= 999; i++)
{
Console. WriteL.ine("Long Task 2 is being executed") ;

}

static void Main{)

{
ThreadDemo td = new ThreadDemo() ;
tor(int i = 0; { < 50; i++)

{
Thread tl = new Thread(new ThreadStart(td.LongTask1)};
tl.Start() ;
Thread t2 = new Thread(new ThreadStart(td.l.ongTask2));
t2 Start() ;

h

Console.Read () ;

}

EEmBGEFP, FHAMTHLER 0 B o Hal TN ES longtaskl Hi
longtask2. HEE&EE AP EFTIHH, SRR IE RE NI IIGE, DS T
FRAE A AR I . FTE M ThreadPoolDemo 25 588 T ThreadPool 28] 4 i

using System;

using System. Threading;

class ThreadPoolDemo
{
public void LongTask 1{object obj)
{
for{int j = 0; i <= 999; j++)
d

Console, WriteLine("Long Task | is being executed™):

}
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public void LongTask2(object obj)
{

for(int i = 0; 1 <= 999; i++)

{

Console. WriteLine("Long Task 2 is being executed™);

}

static void Main{)

{
ThreadPooiDemo tpd = new ThreadPoolDemo() ;

for(int i = 0; i < 50; i++)
{
ThreadPool.QueucUserWorkltem{new WaitCallback(tpd. LongTaskl)) ;

ThreadPool.QueneUserWork Htem(new WaitCaliback({tpd.LongTask?)) ;
H

Console.Read(} ;

}
}

T EAFHE S TXANEF . TEEFEANMESE longtaskt longtask2, XPMF&E Y
ME, AREBNRPHEHEHE —&BE, ThreadPool 28 A7 L F 3k 8 5HiX B ME &,
MAHABMEREKERMYE, KFEan WaitCallback() 77 #: % H it B HFE, X
— R F B

ThreadPool.QueuveUser WorkItem({new WaitCallback(tpd.LongTaskl)) ;
ThreadPool.QueueUserWorkitem(new WaitCallback{tpd.LongTask2)) ;

B ThreadPool 4, QueueUserWorkltem £ — /M & ik, B al LL
ThreadPool XE WM . 78I EH ~4% Console.Read0if ), &R TRAEHH S IR
ANEZER P b Enter (80 H AT &8,

& IR FFiE 1T ThreadDemo I ThreadPoolDemo 57 B 2S5, {# F] WindowsTask Manager
HBEZBRNERRR. SMERSE LOYIEHLE L ZEL NN HEM AR AR, |
R RARF

ThreadDemo N FHF2 A RIERFEH AT S an @ 5-1 Fias.
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HEXEMEEE, EREH ThreadPool FUFE B Fok-b it AR Bk B 4L 12 %,
A B] Ay > CPU I Rl B R R R A 42
T =5 ] (ThreadPoolState. cs) i 77~ 0] [7) £k A5 ¥ o 128 45 3 B8 3E AP B 3R



MlE. SEBEHNRATLE IR 2E, HENEEHFELSLZEBD R ZERR
THHFELERELITZ8. TUERANSHETERIH —12ED, BRiEm
QueueUserWorkltem() 7 =A% iR Z 2B — P ERER H B .

using System;

using System.Threading;

class ObjState
{

protected internal String inargl;
protected internal String inarg2;
protected internal String outval

class ThreadPoolState

{

public void Task1(object stateObj)

{
ObjState StObj;
StObj = (ObjState)stateObj;
Console. WriteLine("Input Argument | in task 1: * + $tObj.inargl) ;
Console. WriteLine("Input Argument 2 in task 1: " + StObj.inarg2) ;
StObj.outval = "From Task! " + 8tObj.inarg] + " " + $tObj.inarg?2

]

public void Tasks(object stateObj)

{
ObjState S10bj;
StObj = (ObjState)stateObj ;
Console, WriteLine("Input Argument | in task 2: "+ StObj.inargl);
Console. WriteLine("Input Argument 2 in task 2: " + StObj.inarg?2);
5tObj.outval = "From Task2 * + StObj.inargl + " "+ StObj.inarg2;

static void Main()

{
ObjState StOhj1 = new ObjState();

ObjState $tObj2 = new ObjState();
5t0bjl.inarg!l = "String Param! of task 1";
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StObjl.inarg2 = "String Param2 of task 1,
StObj2.inargl = "String Param! of task 27,
5t0bj2.inarg? = "String Param? of task 2";

ThreadPoolState tps = new ThreadPoolSiate(),

/ Queue a task

ThreadPoal. QueueUserWorkItem{new WaitCallback(tps. Task1), StOhjl) ;
ff Queue another task

ThreadPool.QueueUserWorkItem{new WaitCallback(tps. Task2), 5tObj2) ;
Console.Read () ;

H
ThreadPoolState F1%1 45 53 a0 F i

Input Argument 1 in task 1; String Param|! of task 1
[nput Argument 2 in task !: String Param2 of task 1
Input Argument 1 in task 2: String Param1 of task 2
Input Argument 2 in task 2: String Param2 of task 2

FEHE AT XAORE XA R E S AT R F R ER T AR AR,
PATHEFE ObjState XT % 1) 72 28 B2t = HEBA KO % F6 330 A T Y S8
ObjState W RBDFH M HASHA— ML BH, FESRFRFESEE, T
internal class ObjState

{

protected internal String inargl;
protected internal String inarg2 ;

protected internal String outval;

h

TR EXPIAT7IE task] B task2, FEPIIEERE-A ObjState 2 (526 4 1
B Y T7i% taskt M task2 %5 BT 15 3 8 ObjState 3% A i A B % inargl A inarg?
EEZENX, HHERBREE outval BER R, IFHAHIERNAEGNT,

public void Task1{object stateQbj)

{
ObjState $1Obj;

$t0bj = (ObjState)stateObj;

Console. WriteLine("[nput Argument 1 in task 1: " + S5tObj.inargl);
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Console. WriteLine("Input Argument 2 in task 1: " + $tObj.inarg2);
StObj.outval = "From Task1 " + 8tObj.inarg]l + " " + 5tObj.inarg2;

public void Task2(object stateOhbj)

{
ObjState StObj ;

StObj = (ObjState)stateObj;

Console.WriteLine("Input Argument 1 in task 2; " + StObj.inargl);
Console. WriteLine("Input Argument 2 in task 2: " + StOb}. inarg2);
S10b}.outval = "From Task2 " + SiObj.inarg! + " " + 5t0bj.inarg2;

h

fE Main() 55", {#iH ThreadPool 245 QueueUserWorkTtem() 7 481X gy A E & K
SR, BB T.

static void Main()

{
ObjState StOhji = new ObjState{):
ObjState StObj 2 = new ObjState();
5tObjl.inargl == "String Param1 of task 1";
StObjl.inarg2 = "String Param2 of task 1":
StObj2.inargl = "String Param|1 of task 2":
5tOP)2.inarg2 = “String Param?2 of task 2™

ThreadPoolState tps = new ThreadPoolState() ;

/f Queue a task
ThreadPool.QueucUserWorkltem(new WaitCallback(tps.Task 1), $tObjl) ;
/f Queue another task

ThreadPool.QuenelUserWorklItem(new WaltCaliback(tps.Task2), StObj2) ;
Console.Read () ;

J

¥ Hi RegisterWaitForSingleObject() 5 (43 & £ i WaitHandle SRR A LU A %
MR RS TUHD BILFEM P . X4 waitHandle [5 155 & WaitOrTimerCallback &
PHATERLES. ERGE, SRMAET 45 E%E E R A B k. FE sy
A PI(RegWait.cs) T8 7R 13X F {1 A i)z,

using System;

using System.Threading;
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public class RegWait
{

private static int i = 0;

pubiic static void Main{)
{

AutoResetEvent arev = new AutoResetEvent(false);
ThreadPool.Register WaitForSingleObject

(arev, new WaitOrTimerCallback{workitem), null, 2000, false);
arev.Set();
Console.Read () ;

}

public static void workitem(object O ,bootl signaled)

¢
i+—=1;
Console. WriteLine{"Thread Pool Wotk Item Invoked; " +
1. ToString() ) ;

)
iR rEFEE SR T,

Thread Pool Work Item Invoked: |
Thread Pool Work Item Invoked: 2
Thread Pool Work Item Invoked: 3
Thread Pool Work Item Invoked: 4

BFEFRDHE L — AT, i 38 1, BRI 2T Enter 815 5 Console.Read()
Ea] Rk,

B5, fl&# 4 AutoResetEvent 3% arev, Hul & B EHE R B RITITHRA M
EETHES

AutoResetEvent arev = new AutoResetEvent(false);

i H RegisterWaitForSingleObject() 7, HIRA S Y null, i E 1 E 2 2000
2. executeOnceOnly B#4 false. RegisterWaitForSingleObjectO F XM T — &
o, LRI BT R [ BB T 510 . 7o Bh, o AR R E Y 2 B, W/
AT 7R

ThreadPno].RegisterWaitForSingleDbje::t
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{arev, new WaitOrTimerCallback{workitem), null, 2000, false) ;
AT 5l REM, FEMA AutoResetEvent X R ) Set() 7 ik:
arev.Set()

X ABIGR T CHR AR P A FE M RSB 5], F — 1 i8id i o (b i 1,
FFIE — R R T B N AR

% L& 12 &9 Microsoft ;& BRATI(MSMQ) ARG 32 fF

AT R A ThreadPool ££ MSMQ 5 33 1 B2 W B .MSMQ & — o1 A 71,
iz S, —ASEARFETURE - SNARFRSREN A,

E- REEED, MSMQ BE BB — N % WA HAFIF =, MSMQ &
&85 MSMQ i 55 35 B E B R RE XEANBA A1), JR48 R BAFU R I IE A . MSMOQ 32 i 5
SEECH MSMQ R¥E B R IERMHE . MSMOQ 21 22 05 41 W5 107 — /4% 52 {1 BR 61, WK
HXBASIRIE . Eitk, MSMQ JR& 2% 5T MSMQ %387 MSMQ W38 2 18] 1Y
2 A . MSMQ RIXBF A RIEF7E MSMQ BN 38, K2R,

ENHRF D, 1 MSMQ BB FF & b —4 Windows Forms S F, #m MSMQ
B AT A — Ml & R . 3 MSMOQ RIE BN AP F(MSMQULcs) ™, 1§
ThreadPool 7 f & 1% £3 FA 51 .

int count = Convert. Tolnt32(countTxt. Text);
while{count > 0)
{
ThreadPool.QueueUserWorkItem(new WaitCall back(SendMessage),

cnum.ToSiring{)J ;
cnunt--;

}

T LR AR MSMQULes) ., S T -4 iF 4038, id T MSMQ RZR# B .
UKL B ThreadPool Wi, £ state #%, Fm SendMessage(V A ik ISR T
WaitCallback Z{f. SendMessage() /7 i£H ThreadPool WH, RZEFR. 52>,
SendMessage() 77 % 58 B4 MSMOQ % 2% 54 & ) St T 4%,

public void SendMessage(object state)
{

messageQueune].Send (state. ToString()) ;

}
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SendMessage() 77 HE 3T state AT BEHRAFH A, BiEw ZEH MSMQ.
MSMQUI 5 FE B s aTrf, HEERWE 5-3 fia.

75 MSMO $ i 2 (MSMOQListener.cs), REHBHEABS, M MSMQ k%4
b Bk e BB AN . EE, S8 MSMQ B4 AR, HiE MessageReceived() 77 1A
4 1538 ¥ ReceiveCompltedEventHandler &4,

this. mqt.ReceiveCompleted += new

System.Messaging.ReceiVeCumpletedEventHandler(this.MessageRecciv e();

T ISR RA MSMQ IR, FTELEH BTN 2 LHH BeginReceived()
H ke

_ mql.BeginReceive(new TimeSpan(0,0,2)) ;

BeginReceived() FiEHE —1 TimeSpan MRS, FREWBREBRIENTIZ
HEREZHSKNE. mESE R TimeSpan, M ARF M E & BeginReceived() 77 ¥,
BHEH B 35 MSMQ R Lk,

7EW B FREBLFI BT, MSMQ 34 4h ¥ 27 5% 18 ) MessageReceived() /7 ¥4:

public void MessageReceived{object source,
System. Messaging. ReceiveCompletedEventArgs asyncResult)
{
MessageQueue mq = null;
try
{
{#Connect to the quene.

mq = (MessageQueue)source;
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System Messaging Message m =

mq.EndReceive (asyncResult .AsyncResult) ;
ff Process the message here.
/{Console. WriteLine(m.Body. ToString()) ;
ThreadPnal.QueueUserWnrkItem

(new WaitCallback(InvokeMDAQO) , m.Body) ;

'

catch(MessageQueueException)

{

}

catch(Exception ex)

{

Console. WriteLine(ex.Message) ;

}
finally

{
this._mql.BeginReceive(new TimeSpan(0,0,2)} ;

}
}

static void InvokeMDAO(object state)

{
MDAO md = new MDAO() ;

md.AccessDatabaseDrDaSnmeImportanthrk{state) ;
'

NTHRBEINEMHEE, TEENBIFIXNE FEH EndReceived() 5i%. ZEB F|
System.Messaging Message X 8.2 /5, M AT LLMHE N ST EERLAE . 74 L AR F
BZ£FY, ¥%RiAE System.EnterpriseServices(COMH)¥ %, &% @ B E HHIERE, o
EHBRRB MR, HT4®, ZETL4EH ThreadPool KR BRI, B
H BRI ThreadPool W, 48 InvokeMDAO() 75 ¥ ) B #7 151X 2 WaitCallback 4,
InvokeMDAOO 7T HAEX B LA — AN F i, ESSE ERERMA. WEisg, Al LLAF
InvokeMDAOQ7 M # A System.EnterpriseServices(COM+)3F £ . X # [ B AT R
HE) COM+XBY. ZMBYE ThreadPool BIEHBERREL. B, e 2 1A A
BeginReceived()J %, WU KIFIR 5S4, MBI, WM 0RERHo
2 FEWR B MSMQ i &L,
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5.5 NET $&T4psdt

MRAF - LSLERRGE, REREFIR FHS T . Windows #1E R4S
RSB AES, R, MEEMBESAZIESTI—MEE. NET Framework 7
BAAMGHFESBREROMNITGEITEE, v TrEILBERZEHAE, HA5 CLR 4
b, U RREAERABNESFL. AW, BIERE BN REEZET TFHEA L
AR T LemHiEg. ARXIEHTUHEMHMIERIE, MUTHEFREEAES
T4 15

MBERA—AER, MF4R, RASBRIPHNEMLEESTER M HESR |,
W, MREET - PHEE, REAAERHARETWN IS FIIT. B4
LRI 2 W — L A BB, BTN TAMEST S, SHNEREETMHE
18, BT IZ AR 55 (A0 et 18) LT R 7 p ol b 3 38 sk HUAT 2R IR W B 1) — R C . R
M, 7£ Windows HI/REEARA Y, X% 4 B &7 M0 ad RS AR /b, [RIBS 3 T B2 S BARE 1
LM ERE M =, ATHARE, QE2HFLBEXHTLAEESESNR. X
% #R & 4 B 2R (symmetric multi-processor, SMPYR 4 RRBERE, R WA M4 BB Ea
DAFEr ZRIEHER, DaRNHEEBFEN R,

T EHRITRNAEEEBERR, FRETUAEINETELE, RSN
PHEBR AR DEIEEE, DTSR ER.

LRI E IR AR

UL, THATRIREEN SRR, REFITET ThreadPool 251
AN EEFHNEREHRERESSNARE. FETUEZR M4 THELZ AN
THE. SRR E, ZNMREPRAEREABRENERD, IHTERNNARS
PROLERIE. XML AERB T FHEHIXte R, SRNNTREFGSmE, K
AUERA SO REA S, X a0 AR mREeE—R,
ETLURHNHEACHERENAEF . TEOHREZARHURE, BERgt—
B2 AR SR X 12 S B 7 G TR 9 AR A 04T

REXF T — THEME ERAH, S8 57%EXH MyThreadPool.cs

using System;
using System.Text;

using System. Threading

namespace GGenThreadPool

{
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FHEAERER TR ENINEEFSER System.dll. GenThreadPool 4 4 ¥ [6]
& T FERA AR, THE [ThreadPool #11, ‘BT GenThreadPoollmpl 2&:

public interface IThreadPool

{
void AddJob(System. Threading. Thread jobToRun) ;

Stats GetStats();

}
}

BAKEME X TR Addlob() il GetStats(), 7EfETH 1 GenThreadPoollmpl
KX PR EE XN, ENER T EEENGESEN.

public class GenThreadPoollmpt : FThreadPooi
{

private int _maxThreads ;

private int _minThreads;

private int _maxIdieTime;

private static bool _debug;

private ArrayList _pendingJobs;

private ArrayList __availableThreads;

public bool Debug

{
get
{
return _debug;
}
set
{
_debug = value;
]
}

public ArrayList PendingJobs

{
get

{

return this._pendingJobs;

}
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sel

this._pendingJobs = value;

public ArrayList AvailableThreads

{
get

{

return this, availableThreads;

}

public int MaxIdleTime

{
get

{

return this ._maxIdleTime;

]

set

{

this._maxIdleTime = value;

public int MaxThreads
{

get

{

return this. maxThreads;

}

get

{
this._maxThreads = value;

public int MinThreads
{
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get
{

return this. _minThreads;

}

set

{

this. minThreads = value;
)
}

XA T AU E X IThreadPool #: 11, ¥ E L T JLA Private 2. BHR2
% Private ARG ER, X T -FERNFEZ NN, MaTEERFEEE
A H{E . FE m_maxThreads. m_minThreads 1 m_maxIdleTime 53 Blis5E TP 08 £
ME b2k 28, URAEMNBRTRBE—ANEEZ, ATFRETFFRREREK
By, X49EE 3 I WEHRE:

public GenThreadPoollmpl()
{

_maxThreads = 1 ;
_minThreads =0
_maxIdleTime = 300;
this. pendinglobs =
ArrayList. Synchronized (new ArrayList{) );

this. availableThreads =

ArrayList.Synchronized (new ArrayList()) ;

_debug = false;
}

RNHE R XAV A —NER, I 03 B2 BHBXNEE. ©hiuT
CEEARMBARGL T, QR M RASIRU AN SHERNTES, UEREY
SRE R TERAMKRE. ERTREN, RAIE m_debug 4713518 B0 True B,
A S B — A B R B

public GenThreadPoolImp!(int maxThreads, int minThreads,

int maxIdieTime)

{

_maxThreads = maxThreads;

_minThreads = minThreads ;
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_maxldleTime = maxIdleTime;

this. pendingJobs =
ArrayList.Synchronized (new ArrayList(}} ;
this._availableThreads =
ArrayList.Synchronized {new ArrayList(});

debug = fafse;
InitAvailableThreads ();
}

= GenThreadPoollmpl 2R 3 M BECGHITLFLE, B THENE M,
LR SR A2 RS (B, X250 M & T InitAvailableThreads()F 3, HAHEWMF.

private void InitAvailableThreads()
{
if(this._minThreads > ()
for(int i = 0; i < this._minThreads; i++)
{

Thread t = new

Thread(new ThreadStart{new GenPool (this, this).run ));
ThreadElement e = new ThreadElement (t) ;
e.Idle = true;

_avatlableThreads. Add (e) ;

Consale. WriteLine("Initialized the ThreadPool, *
+ " Number of Available threads:

+ this._availableThreads.Count) ;

}

RATEELPMEN WE T RBR L FORE. RANHEZRIUEET -8
= WANMRA L ECEEZMNERE. XERBRMATFRT, GBS EBAYHES
8, BARRE m_maxThreads FRPIEE. FE A 4 5500 H i & 5 105,

public GenThreadPoolfmpl(int maxThreads, int minThreads,
int maxIdieTime, booi debug )

_maxThreads = maxThreads ;
_minThreads = minThreads;

_maxldleTime = maxIdleTime;
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this. _pendinglobs =
ArrayList.Synchronized (new ArrayList ());
this._availableThreads =
ArrayList.Synchronized (new ArrayList{));

_debug = debug ;
InitAvailableThreads() ;
'

14 5 R R B T B A4 IR BT BB AR R, R A IR BRI AT A
KNEF—1THR AddJob()Jyi%:

public void AddJob{Thread job)

{
if(job == nufl)return;

lock(this)
{

LR RMERBTRENT —MES%. MRENSRAENELFELE, HiEHZ
Hiko &M, BBLE GenThreadPoollmpl SE4, LLBH 1F 5 fh 28 72 8k 3k B VR I Bk IR AT %

_bendingJobs. Add (job);
int index = findFirstIdleThread() ;

if(_debug)
Console.WriteLine("First Idle Thread is " + index):

if(index == -1)
{
if{(_maxThreads == -1)
| ( _availableThreads.Count < maxThreads))
{
if{_debug)
Console. WriteLine{"Creating a new thread®);
Thread t = new Thread(new
ThreadStart (new GenPool(this, this).run ));

ES BRME] ArrayList 1, 7€ ArrayList B, 7248 576 S0 BUAT RS2 B0 A246
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FindFirstldleThread() B 1 i& [F40, & 7F m_availableThreads & 8% H 7] LB &S| . 0
BReABURE]-1, NFRPEREFTHEE, SEBAFEVRINEE. EXMEEPEBAE
GenPool 28 [) Run() .

ThreadElement ¢ = new ThreadElement (t);

e.Idle = false:
e.getMyThread(). Start ();

try
{
_availableThreads.Add (e) ;

}
catch(OutOfMemoryException)

{
Console. WriteLine("Out of Memory™);

_availableThreads.Add (e) ;
Console. WriteLine("Added Job again®);
}

return,

}

1f{_debug)
Consele. WriteLine("No Threads Available .."

+ this.GetStats(). ToString() ) ;

ThreadElement 28 75— M EBI2K, ZEMEBE X. CRRAESER I — L5
RN, MEBMERNERLE. KBNSt EERME) m availableThreads 4
R AR BEET .

else

{
try
{
if(_debug)

Console.WriteLine("Using an existing thread...");

({ThreadElement)_availableThreads{index]).Idle = false;

£ LERES, RIOEEFMBHEB T ATRBYTHORME, XA NES
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B RS . B5E, BB B — ThreadElement. F#HX3 EHIZE R R

lock{{(ThreadElement) availableThreads[index}).getMyThread())
{

Monitor.Pulse({
(ThreadElement) availableThreads[index]).getMyThread (3); .

}

BEAMHESE TR, U ASHAMBNEN. ZERERTHI/LE, T IAeT
LA T, BHIEAH Monitor.Pulse()354, R BAIX 8-

}
catch(Exception ex)

{

Console.WriteLine ("Error while reusing thread " + ex.Message ) ;

1f{_debug)
{

Console. WriteLine("Value of index is " + index );

Console.WriteLine ("Size of available threads is " +
this._availableThreads.Count) ;

Console. WriteLine ("Available Threads is "

+ this._availableThreads .IsSynchronized );

}
Hiend of else

}/lock
tfend of method

i, HARE, FAFLTHHER, WROKRE Me.Debug 1738, BEMHTFE

HAKARER. EHRER T AddJob() 7 Mt 2. MEF--T GetStats() ik
GofrsiiBuy

public Stats GetStats()

{
Stats stats = new Siats ();

stats.maxThreads = _maxThreads;

stats.minThreads = minThreads;
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stats.maxIdleTime = _maxIdleTime;
stats.pendinglobs = _pendingJobs.Count ;
stats.numThreads = availableThreads.Count:

stats.jobsInProgress =
_availableThreads.Count — findIdle ThreadCount();

return stats;

}

GetStatsQ) F 1R B —1~ StatsQO&EH, XMNEHBEE Y. ZHESEE/ R K
ZFEH RHETWERRTREMHAME. WAEE— F FindldleThreadCount() 5 i

pubtic int'FindIdleThreadCount()

{
int idleThreads = ¢

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

if ( ( (ThreadE]ement)_availableThreads {i] ) . Idle)
idleThreads++;

return idleThreads ;

}

BNHERNRETCLSBREY. EREEHSERY, FRETHERN%E.
B A fEH T FindFirstldieThread() 7, 0 F T,

public int FindFirstIdleThread(}
{

for (int i = (; i < _avaitableThreads.Count; i++)

{
if(({ThreadElement)_available Threads[i)).1dle }
return i;

return -I;

}
2 SR SERA PR - TREBEORS . BT EEW T
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public int FindThread()
{
for(int i = 0; i < _available Threads.Count; i++)
{
if{{{ThreadElement)_availableThreads[i])
GetMyThread()
-.Equals (Thread.CurrentThread ))

returni:

}

return -1 ;

}
ZATRRATHRELWRBERMAFIIRTHNE. RNVETEM TR HE:

public void RemoveThread()
{
for(int i = 0 ; i < _availableThreads.Coount; i)
{
i{{{ThreadElement)_availableThreadsfi])
.GetMyThread()
.Equals (Thread.CurrentThread ))
{

_availableThreads.RemoveAt (i} ;

return ;

}
}
}

RATT R ML TR S 7 b MBS M AT 2B 2. 4R, AT DU F SRR M b
SRR, WHXANERBOSEE, 34 04T RIRANKN A D281 Me MaxIdleTime ¥
BIENE. REARMEFEE L%,

public class GenPeol
{

private Object _lock;
private GenThreadPoollmpl _gn;

public GenPool(Object lock _, GenThreadPoolimpl gn)
{

this. fock = lock_;
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this._gn = gn;

}

GenPool RKITHAHFMATHIERE, —BELRBIITRR, H AL THE MaxidleTime
W%EWME,ﬁ%ﬁ&&ﬂﬁ*ﬂ%ﬁ%ﬁﬁnﬁ%ﬁﬁﬁGmﬁmﬁ%ﬂﬂMﬁm
%ﬁﬂ%ﬂ%ﬁ@ﬁlﬁ%@ﬁﬂﬁﬁ%ﬁ%f@ﬁﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁ%ﬁ%ﬁﬂﬁmﬁ@&
BRHOT, KBRS AN E %31 GenThreadPoollmpl X4 5 41 .

public void Run()

| Thread job = null;
try
{

while(true)

{

while(true)

{
lock{this. lock )

{
if (_gn. Pendinglobs. Count = = 0)
{
int index s= _gn.find Thread();
if{index == -1)return:

((ThreadElement) _gn.AvailableThreads[index]).Idle =
true ;
break;
}

job = (Thread)_gn.PendingJobs[0];
_gn.PendingJobs RemoveAt (0) ;
V/end of lock

RunOZ AR —MER, REBEREMFRE 545 SEHIRGSE, It
FIAT. ELENRES, SHETHEASREBLHERENNE, IREH S
REHES, EHELBMTERS STKBHATRNER, NRRARBNGEFE-1.
RECHLBOES, TRUERB—PRE, REAAF ]G -

//run the job
Jjob.Start ();
)
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EHCHGEFLOERERE AT, HRFZMRIHEA.

wy

{
lock(this)
{
if{_gn.MaxldleTime == -1)
Monitor. Wait (this);
clse Monitor. Wait (this, gn.MaxIdieTime) ;

}
|

ERHAT - (— BLERTFHARNFLEES), TRPE LGNS, ok
RERRUIITE, SRHPNAEAE MaxidleTime 355 .

loek{ lock)

{
if (_gn. PendingJobs. Count == 0)

{
if{_gn.MinThreads !=-1 && gn.AvailableThreads.Count >
_gn.MinThreads)

{
_egn.removeThread()

return;

}
}
}

BE, ERRMEXINR, UNNRERESLEN TS, FF H i w22 35 ¥
ATHBERNBRDEEE, RALEMTHBRE. WETE ThreadElement 2K .

public class ThreadElement

{
private bool _idle,
private Thread _thread:

public ThreadElement(Thread th)

{
this._thread = th;
this._idle = true;

}
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ThreadElement P 7E P, UH - NEREIEANERENSH . EHER
NMRET, EHEEREINTHERE.

public bool Idle
{
get

{

return this. idle;
set

this._idle = value;

H
public Thread GetMyThread(){return this._thread;}

EAACE I EE . dle BYE X T LENRITH & W EEE, GetMyThread()
Fi5IRP] Thread A 8. MAEF — F FEHIE R

public struct Stats

{
public int maxThreads;
public int minThreads;
public int maxIdleTime,;
public int numThreads;
public int pendingJobs;

public int jobsInProgress;

LESEX T ATEREE Stats 54, CHEETREMNFTESEIER. BhHTRE
% BfEE#, ToString() 2 H i — ik,

public override String ToString()

{
StringBuilder sb = new StringBuilder ("MaxThreads = "}
sb.Append(maxThreads) ;
sh.Append("\nMinThreads = ");
sb.Append{minThreads);
sb.Append("\nMaxIdleTime = ");
sb.Append(maxIdleTime) ;
sb.Append(™npending Jobs == ") ;
sb.Append(pendingJobs) ;
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sb. Append{™nlobs In Progress =");
sb. Append(jobsinProgress) ;

return sb. ToString ();
}

ToString().7 ¥ LAFFF 4% 2B [EIX 454, F4F 5 F StringBuilder ¥ 2. 2% 107
¥ StringBuilder 81X /M IR N 107 NFR, B DB gE481T 99 999 4, X%,
StringBuilder LR W HEHBEH A S A/, XM EMR RN TR,

MENHBFERMERF LR F AR 7, XL TUSEIZHAE, 150
RRSAERKENRRE. RTEASBAAMBIEEET A, SESEERENEE,

BEBRXIITWMERIFER DLL, HEHMFE 4 EX A%, ™ T B AL
TestGenThreadPool.cs BJ LA iR X 4 &R 52 ik 255,

using System;
using System.Threading;
using GenThreadPool;

namespace TestGenThreadPool

{

public class TestPerformance

{

public int count;

private Object _lock = new Object();

public TestPerformance(IThreadPool pool, int times)
{

count=0:
DateTime start =System.DateTime .Now:
Console. WriteLine("Start Time for Job is "

+ System.DateTime Now) ;

for (int i = 0; i < times; i++)
{
Thread tl = new Thread(

new ThreadStart (new Job(this).Run ));
pool. AddJoh(tl) ;

}
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Console WriteLine("End Time for Job is " +
System.DateTime .Now);

Console. WriteLine("Performance using Poof[in ms]: "} ;

Console. WriteLine(""

+ (System.DateTime.Now - start). ToString{));

count= 0 ;
start = System.DateTime. Now;

Console, WriteLine{"Start Time for JobThread is " +
System. DateTime . Now. ToString () ) ;

for (int 1= 0; i < times; i++)

{
Thread jt = new Thread(new ThreadStart(new Job(this).Run));
jt.Start() ;

while (true)

{
lock ( lock)

{
if {count == times)
break;
}
try
{
Thread. Sleep(1000) ;

}
catch
ki
¥

Console. WriteLine("End Time for JobThread is "

+ System.DateTime Now.ToString());
Console. WriteLine("Performance using no Peol[in ms]: ™);
Console. WriteLine(""

+ (System.DateTime.Now - start). ToString());
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}

sealed class JobThread

{
private Object _lock = new Object();

private TestPerformance tpf;

public JobThread(TestPerformance tpf )

{
this.tpf = tpf_;

public void Run()

{
lock{ lock)

{

tpf.count++ ;

sealed class Job

{
private Object _lock = new Object();

private TestPerformance tpf:

public Job(TestPerformance tpf )

{
this.tpf = tpf ;

pubiic void Run{)
{

tpf.count++;

class TestPool

{
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static void Main(stringf] args)

i
GenThreadPool.IThreadPool tp =

new GenThreadPoollmpl(200, 300, 300, true);

TestPerformance p = new TestPerformance (tp, 100} ;

)
;

|3 B R 2 b OO0 R LA 1) 5 B2 b ) SE 4 PP R I 3 RV R R, A AR i R B
Atrue. TEAMAREESE, HEREREERZHBANBEE A EREEHOH
MARFPAR—F. REFHETOEHRA%.

5.6 AFEE

AT AT B — DA B B IRy 7 B AR AR AT, dnfi A SR M, SRk A i
HEEMHAKE. SEHIE —MIS, AENESEERN, &G REFSEED,
FHT- KA. BAIAZETE TENET SHRELEASERB RS DM, Hi
HETHH 2R B, URAMABEENHRBEFBEHESH. mUR T 2SR
Zha, BHRET CLR #1288 b e,

FRIERIE | — S a 4Rt (M 8, K4 ThreadPool EAEH FEE 4 B EHFEHK
W FE I AR T . AT T ThreadPool 5 1 22 K W61 @42, 33T SMP A%
R A 3 R B 2 R A B B (R B FR 0 2 LR R RIE AT,



F6E WHHERELHE

WARRBERIFPRARAHESEN. A RLLALEFHBAIBEREA. 5 AT EA
o AERFNTERAAN, HFRPETERFNAHR. BENE RN HER
RIAT Ay, TR 88 (H &30, Windows B4 H & idx, BHMABLAXHVTERFER.
EAMERAEOEZEANHETHELM, BAEIESET MR kAERT
YRR MMA CER. XEMERZENIEZHNET, BRETLESNFEFE
EER, MERSNERTNEH, BERAANARFNERREZ/ER.

HEMAEFNTFEAA—EATAREMER TS, FCMEAN S, BT
FIHZE. NET AFIS, ENEZRAESLKENHAEFPERE AMAERNSE, Xh2
EER) L,

B T RENAEF LS ARARBTHRZAEEN ASP ZHIRE FHRE ) Web N
BErRuSmEREs. ATTRTEM. REAUEEFEARARBEANE —4
WH TS, ASP FFE A RLEAB AL FH Respense. Write()iE ) . & Entered the
function. Exited from the loop FE MM AR RMELE . K5, TR ASP HHBRFEE,
BEHEMBRFEAIAFTENEQ. AR RABRFHERE .

NET 87T 4 #HFHFI2E: Trace. Debug. BooleanSwitch I TraceSwitch, A
F—ACHY ASP T A A G T ERIhEE . Bob, A4 —F NET & & H 7] LUE FHix ek,
#H, B—PEFEMEA Visval Studio NET Q1N FREMITE A B4R 0T LU H &5
AT H R AT IR B

EMEHFAREAARE RN FEALEONERFS AR, MREBRNIFR
W, KERARALHITFRARRES —1EBENITY, EFEA—A RERENRE,
Blan s BRIR I RE . M.

7R F B LA R NS 4 4 PR B A AR R R

o ffH Visual Studio NET B\ 4#7, HFHEHWBELXTA.

o {FH.NET HIREZE, ZAREPLIIXL TR,

o CIMEHBRBEMN AR, TElEiE- &.

BAERKIE, Visual Stedio NET 3t FF] A ik A #043 IE i MU 3 0 B B o A 1] b
. #Am, Fid/d:TRACE=TRUE %, — YR Re R T LI R ST R .
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6.1 4lEAEAFKG

SEE AR FERH T —8 M, @5 EAEEAM, REEWIETNHET.
BN ESERASHEETE, AREFSHIRXHE. HANEHRFRAEBEERN T
BT, PMEFURERRESHIVE, SREEME. 7 Visval Studio NET &, #f
LA A SR R T M HNE S AU —teli 5, RV ABRERNSAT, RS
EATHATANM, NEEXEE, R TRENMAETRE. &5, YHEREHE®
WH ST, Sl U BN AR N BE AR LRSS, HEmN
AET.

XFRTFEN AR S, LG AR, Hc b, BMERRFiETaEEe,
BEE S HREFTHRINFERAEEIREIEN, RiFRE =S FNA4RR). BiX
MO, WRDARSBRRNTBEES, BHTURFSREDEE, BEBY =41
A&, KTHRRETHAERK. s, IRE AT T LR T3 0 B R e
WHTHREREFBEERTREMRERAS. EHHERONBER, Mz
EHBRERTIEE, HAMBE - MERENTH, RIBSE4M4. BEBENTHREN
(¥ N 25 B BE 1R R HE

BRER . WA ARMGEERERABRT A, I ARBEW EAB N HEFERPELE.
SUTH SRR RE T, BTUE MR TENNEBRF LR TR,

o WH: TEMFH AR T R R4 O 48 15 0 i pee

o NAIERER: ENHBAFNHITIERF, ArEESr b ERER

o VEAETHECEE: (R B SR M P M R K s

F IR ST — F.NET Framework ¥R T ERmMAIN MR LB T H 4
T BE -

6.2 XA A

BE, ZWRANERRE, F BB 3BT W, ARBAEHRENEREES
. R Visual Studio NET 68 s, EERIEBEAS AR RN TA
R IF AR ARER. B4, T BmeE S RN AEE, Ak < 18 K A ]
LR E—A 85038 s, R E AR M Visual Basic 6 B Visual C++ 1DE
AR, B AL HITRA R IR AR e, (HA, BRI AR LT
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BAZMEFR, ME2EERRNELEEEM SN LIIRE.
B RAE R AL T I8
o HEHM LABERNARNESARAOAANARERT, ELHRHARSES
WE RN FAEF
o X SQL Server TR it f2
¢ X NET Framework Fl Win32 &AM, AWM R RN & Visual C# NET
MR, HEREH COMHA M, Bt o7 UE R R 7 i R 58 1 120X 7 # s A
Fndad
o 5 o K R O IR 7R 1 28
MA M E A Visual Basic 6 BB NS, BaE SR CSHERET. B
TSI DY BE A B RIS M A S AT 1985 . A Visval Studio NET i858, X/ Tl
MARBHT, BASRBREREETEETRIZNG,
A48 534 1 Visual Studio NET IDE #t0BRTE, S TREFREEENA
BERFORANZE RN B oS s A,

6.2.1 Visual Studio .NET 3Bz =8

£/ Visual Studio NET §iX2%, R EEAAR BN IFET LI AR &, L a] LA
EFEE I PN R RS . SRR, WIS TR T Eki
BZERANY, FETENE, HETRENERRELS,

1. EERXR[BH

ZHH Visual Studio .NET 1 id88, #Z0{% A Debug R EWRNHIZE. X5
R BAE IR AE R REFENFY, WA RRAARE. Y i B, B
DRIBRERAE S, RE, ZRERHREMALMN, & Release BT, SR A A
B

SR LI, WERESMBIAGTE. HT L, BRBE AR
T BEPEARARD, LUARIEARIG. SQL Server 77t BTEL, BMAEAR
TR IX L AR RN AR MR T A1, 7€ Solution Explorer 450 | & Properties, #
Property Pages X iEMER B XIF XM IRE. N T Windows WHERF, 2BRWE 6.1
BRI 15 HE
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ActaDebi) | (HET)
3 Common Proper ties
& Debugaing

Datimestions
Bl

B 61

fESE — 1 Debug BLE R H /5, % 1 B R4 145 EXE 88 DLL 3 4 f0— 4 PDB (52
TFEBEH. BT IL RETSHMBRATRERRNME, FFOOXes a1 E G2 %
MEXRT, SEEHEXAEAGERHSES. YA THAMSEHREH, XESSH
G 2% 1 Rl /debug:full BIRRT, < /AIATAE K PDB . %5 EXE 5% DLL ¢ f4 fy 3840 3%
—-MEiE PDB UFRIR R, MBHRREARESRIEE T, THRIFGRER—
AR #2J7 BR A2 M Property Pages XiFMELHEMERZHHTHER. B, WEHAR
a5 NREELE M B R3] PDB XM, BB EHFER— 1 F 1 PDB L.

2. WiASREO

—BIEM B ¥ F Visual Studio NET F, S ULARNARSE T, BAHESE,
BAYINE, HRHAHETH— A, BREE FI10 B F11 @508 150 17 i
He MREBTHARNABFNRGRA, DESETHELENS F1(docked windw).
EWEEERE, XFEFOLETTRENME. MRNLME. HALE. SBRARS.
RETRERAMAMTIXERRTE, EESIIR A SRS RN HREFN.

AHEO | .

E‘T"ﬁDﬁi@ﬁﬁﬁ%ﬁiﬁﬁﬁiﬁﬁﬁ%qlHﬁﬁ"i‘*i‘%ﬂiﬂﬁﬁﬂiﬁﬁﬁﬁﬁ‘lF’ﬂ@(ﬁ%ﬁ
&m&&hwm,ﬁﬁﬂmﬂmM®mmm¢mmmmﬁm,ﬁ%%ﬁﬂtﬁﬁ%ﬁ
BEFRIHE, WHE 62 Fir.
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m———' = 'L,__.:E‘:-'T-—_' e P -—q:""'""_ 3 htii."-'l"

"“"" flﬁé—ﬁ" ﬁ_

- Syﬁbamtc'_ii:desmm g W
System. Threading, Thread

K 6-2

% ## Debug | Window | Locals 8., ER&# Ctrl+Al+V A4, BRESERK L&,
TR AT AR IX AN 01

KAEO

ENEERMMEMEGH, TURTENERBFRERE watch FO L. TE
6-3 FI7R i Watchl & O, BooleanSwitch & (& F —H A )W IXA T
O,

1] SysemDisgrastics Swich | {System.Diagostics BooleanSwitch)
| | [— Object {System.Diagnostics. BooisarGwitch}
— niCaurt o
{Systam.Collections Hashitable}

{System. Cc::llach:ns Hashitabla)

B 6-3

BRimERITHRT A, RTURENEXNRABMET. & CurltAlt+w 42

e
CTAERRGP RB-MNEF, FABE LS P4HE Add Watch, ek F ik
| Watch & = ¥,

wETEHO—AFEO

EEORBET D XEIE, MhaUEATRORE, BERTEMME. BEER
RREEANEN, BHEAERERZ N E— RS, mE 6-4 Fras, 87 T BooleanSwitch
X1 %[ Enabled JEYE, BrEABXCN False, HEFHE 5.
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|7 ba.Enabled

Teae

ha . Enabied = falas
! ba,Enabled

Falaes

% 64

FE, BIMEAEALVFEREF IDE 414, FIOBRFNXHEGE. SRFER
&, BLEHEMTE Visual Studio NET EEFEEFHAN 4L, TN ER BRI GS
B, AFEA>emd BANE. E&4EATF, IDE J Ul BRI A RFE
f1or<. BEUIHREAEN, qHH>inmed fr 4.

J&+¥ Debug | Window | Immediate fr4, BEH Ctul+tAl+] A&, B LlgEX
M.

6.2.2 BT

AT R T S EHNARTD, TEALEPLEABYER. Visual
Studio NET WRBAWFH KA RELITRBMLITREZ BB, EiETN MRS
BIfT 4. A, &7 BLRER LA EF Microsoft SQL Server R 45352 . iS50
Bt T 3 MORRI 5 Rk BB AT,
® Step Into: 3% F11 $8, B X{NEEERE D MarhaT—, HiEARIF I8
PIR A ES(CTEBBRABAE RS,

e Step Over: Z F10 ., ERBEPEETHT —H, BNTHBIME T, B
ANBEANTT R R IR OH 5 AR B — T AL 0SS 30 4T).

® Step Out: 3% Shifi+F1 8, BT LWHAN T EZEDHHERE, AEHT
WHZFE AT F —4T.

BRESERPUTHT —TAREN, BELHERTERD BTN,

Visual Studio NET {33 — ™ F A MTH AL Run To Cursor. ZEMEFLFLHY
MIUREPET Y, RTURTEEREE RN SITHRTHENSG ST ZENFS
HEAT.

B )5, Visual Studio .NET ERSBEME T MBS RFNRT Al T . 23
IR RS, TEH R h L Set Next Statement I, WA B Y AR ITS., 1H
RAERIZAhRER —E B, FATIHM R 2 A SRR R ENGT T,



» 190« CH#EFRREEZ T

623 GEBEES

FEXRPOFEREBNHAEFF, TNERPHTHERIRY, RBZEHAPRBRMENT
., BFRBRETEABIEEN SNIIg. NERETUBEE, AR5, 2
FHATEX A SR e, BEBERET EHAE 8, EEEMRBTER
gL, AU ERFRRABSEZM Gl S. ITEUOEEdhER
Hk, EARARPECRERAETERT — e, EESONAELITALRES
BHRN—1/F5. EMRETS, ATLEZAAS FRGEEFHRE F&E.

{# R & 6-5 BT~ fY Breakpoints & 11, o UEZXIMEOPEHAETREHEA.

% e pi e .--_
| condion | Hitcauwst ]

(no condition) break always (currently 1)

#  6-5

EARAE D, RSB . %R — IR A WL AT A R R
ARG Q5 LA R EE R SR

TR
A&, TAAALERGIAT, £F BPREIERM A,

M EEEE DRGSR, T — MR, TG R
TRBRAEREN, ABE - R RAER SEMAE TN ET has changed #iE3E
H, TREMEZRNER. ARETRXERERN, FENET BN MR o Fs
HI AR S .

5, AT E R B Hit Count. 4ZH A VFIF R A R AN 4R B T 48 52 0l 8 e
ARAEW R ZERRKBENBAEGH, FAXER LT RS KR ER— e,
M 6-6 Frix.

braak wher = hd count s 2 mulipls of
braak when the Fit count 5 grester than ar egual io
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MIXAESHESD, A L IR IR A M A A 4t B, RALRENBFHBH
B, S TR IR P BT . MR T RS TN BRI, AT BUY AL R 5F B O E
MR AE, SRALFEP N,

T/ B)3K W A 2 BTAT BT R ARAGAT, MR FS 6, EHEHIEHE Debug | Start FH
W, BREFARME T AR LAY Start 4.

6.2.4 fiX#kiE

Visual Studio NET WA 2 HE T —MFHENE D, A TERARSEHRETEHELIE.
% £ Debug | Windows |Threads, 3% Ctrl+Alt+H A &8, S UERZETO, WHE 6-7

Bz,

= L T il |~
<ND Nama>

a x|

P — S— R — e, — e _— = _“
- . e 3 —

ey Tadt CrttDaaeEnchd i ool aaek e o

Debugging. Cebuoging Writing Thread

@ call Stack _E' ﬁml@&eakpmmt |23 command Window |

e — —— e — T -

#  6-7

SREFAQEL T, WK 61 Finm.

& 6-1
i = W @A
ID HEBERE SRR REAHE—E R
Name i 8. ATEAE A Thread % %89 Name B S P HEETE
Location X I RATERER FERAFH
Priority L3 el ORF R
Suspend FARAERBEHFES PR - &SR, EEPHIHE 0 RRBEMNRES

A

Aidi Threads & DA 8T, MATUIELBRZ M T%. o, GH—DERE, A#L
HIFER PIEFE Freeze E M, WUHEFERNAPAT. BEEFENERERES, THE

Thaw 3 B1j ,
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6.3 RABMRIF

THEFNMATHERE. EEXENAERFY, ZMERLHEE, 455
REAESE, ATLIREKEROITAURRLEER. RERH R KSR TEEEHA. NET
Framework it T —~4 A ML, RAFFRARDLIREEINEE. F@ i+ 4 .NET
Framework $#£{it{f) System.Diagnostics #ir 4 55 B IR EE K .
® Trace: XPNEAMRELMMIWRHBEAGRNBET L. ERIAERT, VS.NET
R ORI RN AR, ERBTH Listeners ££4, B0 LR
IR AN R BT T 8%, B0 SCAS SO i 0T 28 3R Windows 48 B 2B 30 005 52

® Debug: XPMERHE Trace EMREIMN FE, AW ENEREDEALE,
XN RBEROANFZLETENIRAE: Trace XABITHEA: Debug %
T .

® BooleanSwitch: X PMRA/FEN — P ARFEH L HBEEBE.

¢ TraceSwitch: XKW T 4 HARPBERRN, ATHRLFFEAREREEE
ST AR B E .

6.3.1 Trace 2

AT S TR MR B Trace 209 H k. %K B3 NET Framework S, 33
W T ARSI L E 1. Trace K47 System.Diagnostics % 4 27 i) 14,
CRHETRERMITSBNART P REN BB ETE. %A BTN M Trace 2
TG E R R, AT EEMH S, Fl.

static void Main()

{

Trace. WriteLine(t. ThreadState) ;

}

LEP RSB WriteLineO7 ¥, FMIITSE N B RS DS RA, HHE -
MBI, F6-2 FIH T Trace KIRHLH — L5 4 s,
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+* 6-2
A = i AA

Assert(condition, message) HREEFTENEMEN False B, BREENFRHEHA. H
BAHEEE BN, 2k B iR

Fail(message) 5 Assert()7 A8, HRAEWER, XK RARES
SABENLE. BT FalQNETE B R R AT R £4, 57
LL, BAEE AssertOF LB AR. BEL L, Fail) B E
JAT try-catch-finaily $84 /) catch BHIS . B 0] LIRS M fL
B ERAT AR, Al R HEFIEEE T B TR,
gt AT LLHEE SR 7E switch EBA] R default 34>

Write(message | object) i T RN EFE SRR R RS2

WriteIf{condition, message) MRIBENEMNH True, REMITRNARERE AT ENY
B XA

WriteLine(message | object) EEEENHESXARENS LK, HERS bt B — - R = 7

WriteLinelficondition, message) WREBFENERMAN Tue, WEFEHATE, BB -fEEH

RETHENAT AT B B B R R P . B, 2498 BRI 250,
Assent)JriE & BoR—4N i BIE.

1. BOARRAT 8 & iR ¥

Trace 2R3 T —~ Listeners #£&, A FEHMBAMIT SRS EIRE. S8 H T 6%
Yres Xt B s T BIE-E P, Trace 255128 F BR A B0 00 07 52 5 7% Output AR T M.
XA @ M Visual Studio NET IDE 7EH R84, DR — A8 2 0 7 )

TraceExamplel:

static void Main()

{
Trace. WriteLine("Entered Main()") ;

for {inti = 0; i < 6; j++)

Trace. WriteLine(i) ;

Trace .WriteLine ("Exiting from Main{)");
}

EABEFHAISRE R, (LRE T 24 M Main()H 5 oF 3R B0 FR B &, T
D3R b B, 7/ 6-8 th, W LLE F Visual Studio NET Output 07 Wr 38 & 107 B
A B .



e 194 « CREREH T

Debug III[
'DefaultDomain' : Loaded '::\uinntimlcrmsuft.nat\tiumﬁ#brkﬁvl.ﬂ.E?Dilﬁgfsrllb.dllkf
‘TraceExamplel': Loaded 'C:\7132)\ChapterDd\TraceExamplel\bin' TraceExamplel.exs',
'TraceExamplel . .exe': Loaded 'c:%ulnnc\naznnbl?\gu:ﬁ:ys:em\1.n,335D.G__hTTn5¢5615

'TraceExamplel.exe' : Loaded ‘c:hu:nnt\nssenhiy\quchs?ntem.xmi\1.0.33DD.D__b?Tn5:
Encermed in Main()

O L R

5
Exiving from Main()
The program '[1308] TraceExampisl.exs' hSs pxicsed with code O (0x0) .

| ' - i —

K 6-8

Trace KBRUET HAE B K J7 Lk A o) 852 3% 4.« Assert() /7% Fail) 7 #: .
Assert() VA ST TR A R BE R S HIR MK H, 23X 4 &% False B AR B ol T 3%
FEA—ZELR. YU MR, Fall QM AP EA—4 BB, YR
MEMAT SR B A Fad, AssertQOH R Bm—A0 BE, BHASAWEER. 4
SQL Server HR 5% TR (b T ok 5 — D 32 B 2 0, i o] LU F A A R

TraceAssert.cs:

using System;

using System.Data;

using System.Data SqlClient;
using System. Threading;
using System.Diagnostics;

namespace TraceAssert

{

class Classl

{
[STAThread)

static void Main(string() args)

{
/! Create a thread
Thread t;

t = new Thread(new ThreadStan{DBThread}] :

// Start the thread
t.Start(} ;
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i
private static void DBThread()

¢
f/ Create a connection object
SqglConnection dbConn = new

SqlConnection{"server=.;database=pubs;uid=sa;pwd=") ;

/{ Create a command cbject to execute a SQL statement
SqlCommand dbComm = new
SqlCommand("SELECT * FROM " + "authors”, dbConn);

SqlDataReader dr = null;

Trace.WriteLine(DateTime . Now + " - Executing SQL statement");

try
{

/f Open the connection to the database
dbConn.Open() ;

// Assert that the connection opened
Trace. Assert{dbConn.State == ConnectionState.Open,

"Error", "Connection failed...") ;

/! Execute the SQL statement

dr = dI::-Cnmm.ExecuteReader{Cr:.lmmandHehavinr.ClnseCnnnectiun};

{/ Assert that the statement executed QK
Trace.Assert{dr {= null, "Error",
"The SqlDataReader is nutl!"™) ;

while (dr.Read())
{

// Reading records

H

catch
{
/{ Log the error to the Trace application

Trace.Fail{" An error occurred in database access")

[
>
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}
finatly

{
if ((dr.IsClosed — false) && (dr!=null))

dr_Close();
}
h
}
¥
F MainQFZEFRIEFEH T — 1M HERFE. XNMFLRFETES5E DBThread)H
EREAAR ., XERBEE2KEEA pubs SQL Server $iBE, HREA S A authors
PRI AEIE. MEXEIEY SQL Server i %, KRB EFERTEB 6-9 57

N F d=T: e

i A2 b TET T 35 HOAT &

Trace.Assert (dbConn. State = ConnectionState.Open,

"Error”, "Connection failed...") :

F—1TEHEEEERRERT N Open. BHEBREHITHN, SHBEN False,
DEREW 5. WA EEEAR, WO EHANAREFEE RS HREEMBEIIf., X
B, R RERAESITHRIE I SHR.

6.3.2 FRTRMNMAITRENFRF

ATOR S BB BN AN BN ERE . Trace K (FRE M EH Debug %)
PHME T Listeners £, i Listeners £/ ST —RAMGWRRARE., LEEMN
{EfTH T 882, DefaultTraceListener ¥ 35 A B Visual Studio .NET 3£ 89 Output
WA 1. MW, NET Framework IRt T A4 F 477 L 1R 0T S8 50 F B R a0 25,

R 6-3 Bim.



BeE FRLRELEE » 197 o

* 6-3
% i M
EventLogTraceListener HZ#E, LM Windows B HET EERBEHRE
TextWriterTraceListener & H 3, o DUEREE R F B 0 E 0 IR R

EESEBENHEEFY, MRTERBENHEFE Visual Studio.NET 2 34T 48]
HIAT 4, BEAT EA{EFE B Ay 28 K8 B AT 8% . 54%, Output TE D REHF
W IR A AT . EHXANE, TTRUEE RS RN R A Windows F4EH E ik
EREXALHF . BF, DREAEFELE T EHEEENBERETIET,
EventLogTraceListener Rt R BB £, HERKNT.:

() EFHSHRIERETH,

Q) FHHSANEHERANOELHEERERE.

(3) FrHEBBEH Event Viewer Ii. LMW FEHTERHALHES
B ENHERXBERBEHFRE,

AR DTT SR M 2, F Ll TraceEventLog.cs %, {44 T,

static void Main(string[ ] args)
{

/1 Create a trace Hstener for the event log.

EventLogTraceListener eltl = new EventLogTraceListener("TraceLog");

// Add the event log trace listener to the coliection.
Trace.Listeners. Add{eltl) ;

/{ Write output to the event log.
Trace .WriteLine ( "Entered in Main{)");

}

HE, DAUNB-AFHONENE. ELEHNRFF,. QBT —4AFHN
EventLogTraceListener. L8 ¥ Windows S4f H & R EMRTT S8 BHIRFE, ey bRtk VK
T —NFHB, ERTFHFEPATULAEEALRMOEE T SH. WiEEga s
S — K EventLog X%, HEBEMNELH AR EventLog 3 #) Source
B

T RAEH Add(77 ¥4 M Listeners #8410 BR AN MIMUT 3 8, IF 48 3% 007 2275
BZIRMUSIH. BE, BT SHEABEE RSN AEFNBENAT.

T H] Event Viewer SR F 47T Windows HHHE, B LA Application
Log &5+ (0 Hid R, fwE 6-10 Fix.
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) Agpication Log
fil] Security Log
H} System Log

B 6-10

X5 7 Application Log #45 M BWMIBATLIEFHE, WHE 6-11 .

B 6-11

EmFI AL R Listeners 229N T — N EEM{E W SR, LUETE Output 17T H X
HEHDEDEWBREHE., WREMEEAGHSE, RFHE4AHENARE, W
38 A RemoveAt()F i, HMAEKMT.

static void Main(string[ ] args)
{
// Create a trace listener for the event log.
EventLogTracelistener eltl = new EventLogTraceListener(*TraceLog™);
{{ Remove the default listener
Trace Listeners. RemoveAt(0) ;

/ Add the event log trace listener to the collection.
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Trace.Listeners. Add{eiti} ;

/i Write putput to the event log.
Trace. WriteLine ( "Entered in Main()"),
}

TextWriterTracelListener 3

K A48 TextWriterTraceListener 26, ULRAZMIW SR, MUAMIATHEEELE
BHSNAESTEANBRBEEEAR, Bt LBERHZR. FL £, &
TextWriterTracelistener 3T R HTEJ B BRI, W LAFEE TextWriter Xf LB # Stream X H .
f# A Stream % 2 A LAFE e M B CHR M E LT, F AR TraceConsole.cs AR
T EESsNHERYEBREFEHEE.

static void Main(string[ ] args}
{
/{ Remove the default listener

Trace.Listeners.RemoveAt(Q) ;

/f Add a console listener

TFrace.Listeners. Add(new TextWriterTraceListener{Console.Out)) ;

f{ Write a trace message
Trace. WriteLine ("Entered in Main()");

}

FERMAERETIEE Console.Out W, R ENAEFS BERBEESR, HE 6-12
7R o

FlaasthapaterDo TraceComsale” bind Trad eGonsole oxe

— - e SN — S — i e S

Ent?;n;:i Main( )

DR Th et | Aeg T N T Rl

¥ 6-12

B, T -"TUWHLLEAAIZTXHFEMAMGKE. BNAE N - HF®
TextWriterTraceListener 3%, 3 7E =AY 45 ek &P 15 /€ FileStream X H. HMFHERF
i, WAEAE Trace R HEERESN CloseQ)FERXHA B ANFREHN BN Y
EF X, 7£ FIOBY Debugging.cs {9, Eah 7T - MRERGTEREE AR B H AR,
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private static void WritingThread()
{

/{ Trace an info message
Trace. WriteLine(DateTime Now + * - Entered WritingThread()"):

/1 Sleeping for one sec....
Thread.CurrentThread.Sleep(1000) ;

// Trace an info message

Tracc.WriteLine(DateTime.Now + * - Slept for 1 second...");

}

X ZeAE B WritingThread() 7 iEBEIR —Fb4h, 2 S BAT —EEREME.

A, S —F B FileStream ¥ %, @ EITFF Debugging.log X4 (1 3 33
FEEFE). RE, WILE AddQ R I8 TextWriterTraceListener 25 iy — A 7 5
%1, 1" Listeners #8477 5 I 7 (6 07 3¢ .

static void Main(string[ | args)

{

/{ Create a file listener
FileStream fs = new

O .FileStream("C:\Debugging.log", I0.FileMode.OpenOrCreate) ;
Trace.Listeners. Add{new TextWriterTraceListener(fs)) ;

HEES TRELUE, RMESEAFREER, K5 LMMITRNHER, 15
FIBREZH BIEA B O E X,

f

// Write the line only when the switch is on
Trace, WriteLine (DateTime. Now + " - Entered Main()");

{f Create a thread
Thread t;

t = new Thread(new ThreadStart(WritingThread]);

/{ Start the thread
t.Start() ;

// Wait for the user carriage return
Console.Read{) ;

// Close the file listener flushing the trace messages
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Trace. Close{) ;
}

B E RN TR

30/04/2002 16:38:15 - Entered Main{)
30/04/2002 16:38:15 - Entered into WritingThread()
30/04/2002 16:38:16 - Slept for one second...

Trace KM T —FrH T4 HBREGH B M B H IndentLevel. @130, LI d L
MHEKBETANRESRERARERNSEHEN. Ak, TURTENGSTERNS -
iR 2o

private static void WritingThread)

{
{/{ Setting indent level

Trace.IndentLevel =2 ;

// Trace an info message
Trace. WriteLine(DateTime Now + " - Entered WritingThreadf()"); A

/f Sleeping for one sec....
Thread.CurrentThread.Sleep(1000) ;

// Trace an info message

Trace. WriteLine(DateTime.Now ! " - Slept for | second...");
}

USRS AER:

30/04/2002 16:40:07 - Entered Main()
30/04/2002 16:40:07 - Entered into WritingThread()
30/04/2002 16:40:08 - Slept for one second...

=
T ¥A 53 B4R ) Indent()F= Unindent() 7 i & 58 Ao 3 & oV 4 i 4831

6.3.3 IREFIEIN

SEENREFREED BRe, BB IR R R N A, B,
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T FHREGDREEAIFMERE, M REMAERFHEBRERSRIFERFC. 7 Visual
Studio .NET IDE &, 4 Solution Explorer B IR H A%, ABREHRHAFERHE
Properties . <3 FWE 6-13 Bz~ K315 HE.

Mivbiebogg Property Pages

& 6-13

HHXT Define DEBUG constant #1 Define TRACE constant £ 4E (1% 2, B 5F
BRER, IAENBRENLSORS NN EHER H SRR,

TE.
MBI EE, R ETIAEE cscexe 4 THRBE. % ®idat, R4 H
/{d:TRACE=FALSE /d:DEBUG=FALSE i 5 27 ¥T %, AL 3% $1% .

TES IR ER FYAUTE P IR IR T3, AT LA 7E 247 8 10 s R 25 B BRES W B Th R, ZE R I A
FHRREXHPFH— M, RTUBERED EXBESBEIMRETR, 4R,
WNEN BT REPBREGR, SRE%RENAEFBEENR 28K, XL
RRAK A AR ot fe, BN(E 3G T 3k TH 4 2

.NET Framework $#& % I BooleanSwitch ] TraceSwitch 3R LKL TR, 504
#— T BooleanSwitch .

1. BooleanSwitch 3

7E #% IR B A ARG P AR IX AN 2%, RAAGHENERFREE X4 —ME, Tk
ERBUGIE R SR IR B I8E. WriteLineIf)H Writelf() 5 & 7 #1318 BooleanSwitch
FIEHL) Enabled BH RS AN S, B7E 5 B 5D N2 IR, FUHETEL) B
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(1) dm—AHEFEE XY, XA UFahER, HFLM Visval Studio NET i
B} Project 3B H1EGHE Add New Item... s %, FHMIHEHEFIEIFE Text File #R, if#

App.config X4 .
(2) ITHEEEXF, BmALER XML fFid, HHRNHERLDN S HAME. K
(HET 0 BRI BREEThEE, A4 | HEEREThEE.

<?xml version="1.0" encoding="utf-8" 7>
<configuration=
<system.diagnostics=
<switches>
<add name="MySwitch" value="1" />
</switches>
</system.diagnostics>

</configuration>

(3) FENBSH EIE — A H H BooleanSwitch X%, %M R LS AT b i
SENBWMHER . T LMER S Trace B4 7 84058409 Enabled B, FHE 4SS5
Debugging s~ B, 7 B —A~A] RL7EACRY o F T 7 {3 F 1) 4 )2 BooleanSwitch %1 2 .

BooleanSwitch bs:

static void Main(string[args)

{
// Create a Boolean switch called MySwitch
bs = new BooleanSwitch("MySwitch",

"Enable/Disable tracing functionalities");

// Create a file listener
FiteStream fs = new FileStream("C:\Debugging.log",
FileMede.OpenOrCreate) ;

Trace.Listeners. Add(new TextWriterTraceListener(fs)) ;

/{ Write the line only when the switch is on
Trace. WriteLineIf{bs,Enabled, DateTime. Now +
* - Entered in Main(}"} ;

i
(£ Main(F S QI XA M &, 8 HEERE XA K2Rk, FER N — A Bt
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., REEEKE AT Enabled BHIREN 1, WriteLinelfQFEAEBEAHE
2. TraceSwitch 3£

%R & BooleanSwitch 2B — MBI A, RAC AT LT REHREEIIEE, T2
FHETFEEHMNZREHNREREE. BELNNE 6-4 Fix.,

#* 6-4
R E &R L i
0 None: 2 BR & Ih fE
1 TraceEmor; AFHRHESEAIMTENHBESE D
2 TraceWarning: #HiXHIFEHEEEARMITE N HREFET
3 TraceInformation: #Hix. ¥HH{ERHBSEARMT RN HAERFET
4 TraceVerbose: ATH KM S-S S A B MW7 &N AEF+H

SRR, JUBERNAEENERE X8, B2 S ACEMBAE G MR
HE, ATIHBERENEPIXENEE L. %8 E T4 5 BooleanSwitch REIH R E
AR, HRZE TR, KAYBRM TraceSwitch ZE sl L3t . W 4h, A3 4F
AT EEFRMBEERECRENRNEY. FTHEZAHTF TraceSwitchExample.cs:

using Syster;

using System.Threading;
using System.10;

using System.Data;

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

namespace TraceSwitchExample

{

class Classl

{

private static TraceSwitch ts:

[STAThread]
static void Main(string[] args)
{
// Create a boolean switch called MySwitch

ts = new TraceSwitch{"MySwitch”, "Four different trace levels™);

/{ Create a file listener
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FileStream fs = new FileStream(@"C:\Debugging log",
FileMode.OpenOrCreate) ;
Trace.Listeners.Add(new TextWriterTraceListener(fs)) ;

/! Write the line only when the switch is set

#/ to TraceInformation level or above.

Trace.WriteLinelf(ts. Tracelnfo, DateTime.Now +
" - Entered in Main(}") ;

i Create a thread
Thread t;
t = new Thread(new ThreadStart(DB Thread));

f/ Start the thread
t.Stari(} ;

/{ Wait for the user carriage return
Console.Read() ;

// Close the file listener flushing the trace messages
Trace.Close () ;

}

BB — N4 TraceSwitch X8, RENR—FUHER, IEUE B L his
FE A PRy 2 0 o Ty B AR R R R — AN SO SO B TR . RS, REh Y SOL
Server Wi i) pubs BIBEMBE RN F AR, LIRAE authors BRI T IT R,

AR BEE T ZATE, Open(HEMEBIR— B, 4o — IRy,

private static void DBThread()
{

// Trace an info message
Trace. WriteLinelf{ts. Tracelnfo, DateTime.Now + -
* - Entered in DBThread()") ;

/f Create a connection object
SqlCennection dbConn = new

SqlCDnnectinn{"sewers.;database=pubs;uid=sa;pwd:..} ,

#f Create a command object to execute a SQL statement
Sq¢lCommand dbComm = new SqlCommand("SELECT * FROM authors", dbConn) ;
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SqiDataReader dr = null;

try
{

Trace. WriteLinelf{ts. TraceInfo, DateTimme Now +
" - Executing SQL statement”),
{{ Execute the SQL statement

dr = dbComm.ExecuteReader{CommandBehavior.CloseConnection);

while {dr. Read ())

{
{/ Reading records

}

catch (Exception ex)

{

Trace. WriteLinelf(ts, TraceError, DateTime.Now +

" - Error: " + ex.Message) ;

H
finally

{
if ((dr.1sClosed == false)} && (dr !'=nulil))
dr.Close() ;

i
THRZIAEE AP ERER 1EETE B TraceErron)if 485 M5 .

19/04/2002 17:52:23 - Error: ExecuteReader requires an open and available Connection. The
connection’s current state is Closed.

Slept for 1 second...

LIF 2 3B 8 PR E M{E ) 3(BI38 = 4 Tracelnformation)i {25% 1% 1 -

19/04/2002 17:54:23 - Entered Main{)

19/04/2002 17:54:23 - Entered DB Thread()

19/04/2002 17:54:24 - Executing SQL statement

19/04/2002 17:54:24 - Emror: ExecuteReader requires an open and available Connection. The

connection's current state is Closed.
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6.3.4 Debug 3

Debug #2475 Trace RAAMRKIThEE. ERME THEBENFERENE, LLEAERE
PREFE R

TR
1£ 8 Trace £ 42449 Listeners £ 415 AN A B A A4 50, 42828 E0% 8.8
0o 38 5 AL+,

XA KB B XA FZE T X0 FiiE F BB A ). Debug 2458 A F 2 18R & 1E B 1A
MEE. MERENAEF W, RIBHUBENABRFNRAERA, ZHEASH
MARES P BIBR RS 2. B, ETHIEFERENHEEN, MAF N Trace %1
DIBE.

6.4 Datalmport %]

AVHERN A —NLIROE T, DRGSR AE. X EH Datalmport
TRR—TRUHNHETF, ESEEENERPE/RIS, 250 TH4EA SOL
Server MIEFE. ZNABRFHRBEURE B P HMACKEEETLIZE Wrox A7 Web 34
RIE . TE#E— T %584 k.
¢ FileSystemWatcher: EPMEAFFAREARBEERTNE R, Y RET(LoH
MENEERMBR T XK E—NEH. ZXAEENET Framework 3% 1
System.1O #y & 5= [A] &b ,

¢ TextWriterTraceListener: ZEXCHAHF H 2 EREE D88,

® Thread: XN KENEHNAFTHEEN DT ER, EATEBS A FHLE,
KMEES NS EHED.

o SqlClient i BRI ERMIBEEBENFFHLOFERRER,

Datalmport BMEF{R2FHE —MRARS —LiBHEE, THBREhERERILT
1l XHFERTLL 7 AR B ERE) TR EfImEE,

R
£ THM ADONET £ £ 3 A&, K2 Wrox 23 Y& &) Professional ADO NET

Programming(ISBN 1-861005-27-X) & ADO.NET Programmer's Reference (ISBN -
861005-58-X).
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6.4.1 {X%3

HALE FF 4R 43§ Datalmport 754 /LR .

using System;

using System.IO;

using System.Data;

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

using System.Diagnostics;

namespace Dataimportl

{

class Datalmport

{

H5, H{EH FileSystemWatcher. Thread #l SQL Server 2, WA HE ) fr 4
2= [8] ;

public static BooleanSwitch bs;

(STAThread)
static void Main(string{] args)
{

f/ Remove the default listener

Trace.Listeners. RemoveAt(0) ;

ff Create and add the new listener

bs = new BooleanSwitch(*"DISwitch", "DataImport switch");
Trace.Listeners. Add(new TextWriterTraceListener(

new FileStream{@"C:\Datalmport.log", FileMode.OpenOrCreate))):

BAE, BB TYEAMKSE, 087 4288 m C:\Datalmport.log ¥
TextWriterTraceListener ¥ £ .

// Create a FileSystemWatcher object used to monitor
// the specified directory

FileSystemWatcher fsw = new FileSystemWatcher();

// Set the path to watch and specify the file
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/{ extension to monitor for
fsw.Path =@"C:\temp”;

fsw.Filter = "*.xml";

/{ No need to go into subdirs

fsw.IncludeSubdirectories = false;

/{ Add the handler to manage the raised event

/f when a new file is created

fsw.Created += new FileSystemEventHandler{OnFileCreated) ;
// Enable the object to raise the event

fsw.EnableRaisingEvents = true;

£ ER R, 818 T — FileSystemWatcher X 8, W3R M7 Path B 15
JERY CMemp Hag. Filter BMARBREASEZHFIHRENTHE, IHREHFHEM
AT RARISCH . IncludeSubdirectories BEMTE T THELBEMIFES. ®
BPOCHRT el F 4, Bb 436 & B FileSystemWatcher 2534 Created H k. 18
FileSystemEventHandler, @J EA¥5 52 —NEE B #5 H R P A 2 H XML T B B 440
EREIF. Blo, BT FileSystemWatcher 3 £ & il R 354 .

try

{
{/ Call the waitforchanged method in
/{ an infinite loop. When the event is raised
/I the OnFileCreated will be contacted.
WaitForChangedResult res;
while (true)

{
res = fsw. WaitForChanged(WatcherChangeTypes.Created) ;
Trace. WriteLinelf(bs.Enabled, DateTime.Now +

" - Found: " + res.Name + " file");

}

PUE S ACRS SE I T — NS 5 S (01 2 3 4 fab 5 1 T BRAG R WaitForChangedResult
MEEEFERFMBAER. #in, AEEH Name BIERBEHE RN 42K,

catch (Exception e)

{
Trace.WriteLinelf{bs.Enabled, DateTime. Now +
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" - An exception occurred while waiting for file: "),
Trace .Indent() ;
Trace. WriteLinelf{bs.Enabled, DateTime.Now + " - " + ¢, ToString(}) ;
Trace.Unindent(} ;

}
finally "

{

fsw.EnableRaisingEvents = false;

Trace. WriteLinelf(bs.Enabled, DateTime.Now +
" - Directory monitoring stopped”);

Trace.Close() ;

¥

LEE) Main() T B LR B R SR EE NS R, OnFileCreated()85 2 77V 1
KRBT

private static void OnFileCreated{Object source,
FileSystemEventArgs e)

try
¢
{{ Create a new object from the
{f ImportData class to process the
/f incoming file
ImportData id = new ImpurtData() ;
id.m_strFileName = e.FullPath;

/{ Create and start the thread

Thread t = new Thread(new ThreadStart(id.Import));
t.Name = "DatalmportThread";

t.Start(};

£ OnFileCreated EH-AHEBFERE, BB —IFHER, X BEE A 5E I
ImportData 28 ] Import 71, ¥ XML 305 A\ 52t P T G e R 7 A vk
PRI B e BB 12 (FF FileSystemEventArgs ¥ h a4 1% 58), THIE ImportData 2
W BT, BTRLET LU B B X IR 1 m_strFileName 8 .

catch

{
Trace. WriteLinelf(bs.Enabled, DateTime. Now -+

" - An exception occurred while queuning file : ") ;
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Trace.Indent() ; .
Trace. WriteLineIH(bs.Enabled, DateTime Now + " - * + . ToString(}));

Trace.Unindent(} ;

¥
frnaily

{
Trace.Flush() ;

}

class ImportData
{ .
/{ Path and filename of the retrieved file
public string m_strFileName = null;

public void Import()
{
// Declare Sql objects to contact the database
SqiConnection dbConn = new
SqlConnection("server=,;database=pubs:uid=sa;pwd="} ;
SqlDataAdapter da = new SqlDataAdapter(
"SELECT * FROM authors", dbConn);
DataSet ds = new BataSet() ;

SqlCommandBuilder sa = new SqlCommandBuilder{da) ;

1E Import()J7 35, HELGIRMRENRA L ERFRERE SQL Server pubs $iEE
¥ authors ® . SqlConnection X1 % I E M EEE BB, SqlDataAdapter ¥ 8 1F
HEBMNBERIIRERE, UMTHENE 1251 QL B4. B,
SqlCommandBuilder ¥ & & SqlDataAdapter #) ¥R T I8F MW SQL B, FHZHE
## INSERT, MODIFY 1 DELETE & #]. %4 SqlDataAdapter 3548 it i Update() i

AFHE R YREREBER, RFEEBEN.
try
{
Trace. WriteLineIf(Datalmport.bs. Enabled, DateTime Now +

" - Filling the DataSet.”);
{/ Fill a dataset with data within the authors table
da.Fill(ds) ;

X E, SqlDataAdapter ZH ) Fill) 7 34 5L 3738 2 00 SQL B S BB AR K
Z 35 (¥ DataSet X 2P . DataSet RKEFEREFEANED R E R, B b £ 18 avthors
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- B AL, I H authors TR MWL FRIER.

/{ Read the XML file filling another dataset
DataSet dsMerge = new DataSet() ;

Trace.WriteLinelf(Datalmpott.bs.Enabled, DateTime. Now +

" - Reading XML file.");
dsMerge.ReadXml(m_strFileName, XmiReadMode.InferSchema) ;
Trace. WriteLinelf{Datalmport.bs. Enabled, DateTime. Now +

" - DataSet filled with data.”);

X, AEERBERIEHRATS 1 DataSet W& . XKHFEH T ReadXml)
Jii#. DataSet M E MBS TEE, T HRSHENTFARSE HREEM
XML XX BLAI4IE . DataSet X RIE W HAF TICFEN XML BEE R,

// Update the database tracing the
// total time needed to conclude the operation
DateTime time;
time = PateTime. Now;
Trace. WriteLinelf{Datalmport.bs. Enabled, time +
* - Updating database.”);
da.Update{dsMerge) ;
DateTime time2;
time2 = DateTime.Now;
Trace. WriteLinelf{Datalmport.bs.Enabled, time2 +
" - Database updated successfully.™);
Trace.Indent(} ;
Trace. WriteLineIf{Datalmport.bs.Enabled, DateTime. Now +
" - Total TIME: " + time2, Subtract(time) + " second/s");
Trace.Unindent() ;

BJn, MR SqlDataAdapter #4244 9 Update() 7732 ) authors 38 S A Hfyi
Ko EREXFBRAMTFEANREGE; Al fNuaEdaReransg.
DateTime 28 TR EH L BEFT T EN 25005 18 (LB X 2247),

catch (SglException sex)
{
Trace.WriteLinelfiDatalmport.bs.Enabled, DateTime.Now +
" - A SQL exception occutred during file processing: ") ;
Trace.Indent() ;
Trace. WriteLineIf{Datalmport.bs.Enabled, DateTime Now
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+" o " + gex. ToString());
Trace. Unindent() ;

}

catch (Exception ex)

{
Trace WriteLinel f(Datalmport.bs.Enabled, DateTime Now +

" - A general exception occurred during file processing: "),
Trace.Indent(} ;
Trace.WriteLinelf{Datalmport.hs.Enabled, DateTime Now +

" - "+ ex. ToString()} ;
Trace.Unindent(} ;

v
finally

{
Trace.Flush() ;

}
RE, ERSHTREALEVRERENREAEE, TEARERERT .

6.4.2 MiXAERF

R HEF, AT LR

o fIE Citemp HRRMEF XML X #

e JZ4T Datalmport ¥ F ¥ F

e }f authors.xml 3 5 il C:\temp H R

BEGRE CAAXRHE - Datalmport.iog X 1. HHAFWT:

01/05/2002 12:23:01 - Found: authors.xm] file
01/05/2002 12;23:01 - Filling the DataSet.
01/05/2002 12:23:02 - Reading XML file.
(1/05/2002 12:23:02 - DataSet filled with data.
01/05/2002 12:23:02 - Updating database,
01/05/2002 12:23:02 - Database updated successfully.
01/05/2002 12:23:03 - Total TIME: 0 second/s

authors.xml XA BR K, Bl BetEAE 1 #.
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6.4.3 ZWEHEIX

AR — - EMIEZTREF, ERLER, I NESHIHHRLHEITT. srn < #FH
VAR A SO R AR AR, BT AN HEFRBR oS 8 E4 34T F o4,
XA EHI3 A KRR T XH TS . BB — PR AR, &
SKFEFAHER? BEBESRUIE XML 30, i 4 DataSet &K, T2
—AHTERITITECHEMNESEHN G ALMNEL Y SR, NEE S
huge_authors.xml X1, BXMANHAER. A TFTRNCEFEH THRENE, BiUFH
ST RIT FIH R

4/14/2002 1:29:00 PM - Found: huge authors.xml file
4/14/2002 1:29:00 PM - Filling the DataSet.
4/14/2002 1:29:00 PM - Reading XML file.
4/14/2002 1:29:00 PM - A general exception occurred during file processing:
4/14/2002 1:29:00 PM - System.10.IOException: The process cannot access the file

"C:\tempihuge_anthors.xml” because it is being used by another process.

at System.[Q.__ Error. WinlOErrot(Int32 errorCode, String str)

at System.1Q.FileStream..ctor(String path, FileMode mode, FileAccess access, FileShare
share, Int32 bufferSize, Boolean useAsync, String msgPath, Boelean bFromProxy)

at System.10.FileStream..ctor{String path, FileMode mode, FilcAccess access, FileShare
share)

at System.Xml. XmiDownloadManager.GetStream(Uri uri, 1Credentials credentials)

at S}fstem.}{ml.}{mlUrlResn]ver.GetEntity[Uri absoluteUri, String role, Type
ofObjectToReturn)

at System.Xml. XmiTextReader.CreatcScanner()

at System.Xml. XmlTextReader.Init()

at System.Xml. XmlTextReader.Read()

at Systemt. Xml.XmlReader.MoveToContent{)

at System.Data.DataSet. Read Xml(XmlReader reader, XmiReadMode mode)

at System.Data.DataSet,ReadXml(String fileName, XnilReadMode mode)

ﬁﬁ—ﬁﬁiﬁ%ﬁﬁﬁ%ﬁ%ﬂ%%ﬁ,Jﬁ%ﬁﬂéﬂﬁjﬁiﬁ%ﬁ&ﬁﬁfﬁl%ﬂ%ﬁﬂﬁftﬁ%
HIRT RS EEUREHXHT. RFEAF IS ERSR A ixMER, X B o0 i
Ui o) T B2 A0 Y A7 B0 (B0 B R R LR I AR ).

HWiRHEHRE T MR £, B R 7L R F RS R i I e S B A 3. 7F
VM ReadXml(OT7TE 2 87, M 43R A b o7 A 03 FF 30 4. WHRRETHIR, AL
HRBRERAZ, LSO 4N, HAMT2R. AEmT GetFileAccess(Y71): /5,
Datalmport2 & )42 BT 7
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private bool GetFileAccess()

{
Trace. WriteLinelf{ Dataimport.bs.Enabled, DateTime. Now +

" - Trying to get exclusive access to the ™

+ m_strFileName + " file,"};

wy
{
FileStream fs = File.Open{m_strFileName,
FileMode.Append,
FileAccess. Write,
FileShare .None) ;
fs.Close () ;

Trace. WriteLineIf(Datalmport.bs, Enabled, DateTime Now +

" - Access to the " + m_strFilcName + * file allowed.™);

return true;

}

catch

{

Trace. WriteLinelf{ Datalmport.bs.Enabled, DateTime Now +
" - Access denied to the " + m_steFileName + " file.");

return false;

;

#y I GetFileAccess(YeR <R 0] - /R1{E, FORBET REN B &5 [,
ZOTVETESY 3w, A =R E 18 5 N None:

public void Import{)
{
/f Declare §ql objects te contact the database
Sq!Connection dbConn = new
SqlConnection{ "servers.;database=pubs;uid=sa;pwd=") ;
SqlDataAdapter da = new SqlDataAdapter(
"SELECT * FROM authors", dbConn):
DataSet ds = new DataSet() ;

SqiCommandBuilder sa = new SqlCommandBuilder(da) ;
try «
{
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while (GetFileAccess{)=—false)

{
Thread.Sleep{3000) ;

Trace. WriteLinelf{ Datalmport.bs.Enabled, DateTime Now +
" - Slept 5 seconds... Try to access to the "

+ m_sirPileName + " file, again.");

h

Trace. WriteLinelf{Datalmport.bs.Enablted, DateTime. Now +
" - Filling the DataSet.");

/f Fill a dataset with data within the

/f authors table

da.Fill{ds) ;

ImportData 1Rt 0 Import() A #5522 38 3R 158 00 3C AR 6000 o5 177 ) R o 4 B < ek 4Rk
RABHIESIIIT, KERER SHH. R GetFileAccess() 8k, H R BLLITTT
i s B

RAEBRNCEHERETREDEN T TRNABRFAZTHNNT IO ESEE,

6.5 AFT 4

& B A48 T el 4# B Visual Studio NET ﬁxﬂ%&ﬁzr‘ﬁﬁﬁﬁﬁw%rﬂﬂﬁﬁﬁ%
svh RN ATHRBRENBEXTE, DATEENGD 2 HME,

EATHRE ZHy, R T.NET RIEMBRE R 3 M IRRk, Trace, Debug Fll
Switch. FUH T LM mH MM BRERThAE, HAED IR T 50/ 58 it 46 oo 3 e i B
IR 3K S 3 BRI Rk

W, BUR T — N RERBRIEBIIT B A 532 ST I 0 2 5 4 4 3 1) 5 B
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A BB LEHRANET CANMNET B ETE, Hiedk T ERSZEENAREFS
KPEMBEMER. AEGCENEEATRIT TR, ZATEFA cHd— A0
HHELXEFIIVERSERNARER, HEA- 224 dhm#E.

A—H&NRAEFLREHEHEERR 2HE, MRS ESE. SRHAFED
MEABMARHEE. EREIRERT, SERENHRFESS - MRIEE RN,
ZHEDABFERCEHE. WENHAEFNZERE, HAKRNMBURY EEHEN
HEFASBEEENRE, TEEASTHREERESRRKEFCREEEDE. &
AEFUB KR FINFHIRF T, B8 EH System Net 25 [H), FFHEHRF.NET 1B
WaE 7, HFERHETWENHERETFNEHAFAREAEFEEIRAMHLENE
Mg, AEMTEARAFOT.

e fliH] System.Net a4 FHITE.NET ! Fix MR 72 1F

o JERET TCPIP Bhil ). Bl HM L&/ T FPHL-IRS BN AEF

e WH.NET BBV H R CBE

o FEFIMImIERSBFZNMEHARPHNE A

7.1 .NET ¥ &3 W

£ NET Framework HHLLLAT, JTFR B HMET Windows B R H IR P& — 4,
BRI, RAXMARRINARIESE LRBTHEHS AREL WinSock FEH)
R CHIZR A . 24K, Visual Basic JF & A G B8] LAF) B Winlnet £ 3k 52 i A0 %
HREFS. HAMiES o LiEREhEtkomg. R, b P dnmiame
PRIER B AT 268, BT R AR Rt £ 12k,

NET Framework ' RY System.Net fy & FRHIRME T — P E 6, ZTgEERE -
TR EEAMNREN G, ST RMMHRILE System Net A& =M F W ILEFG
WinSock 2.0 LM EE—HF, XERFRHMR, HEELHE. FRADTUBHREEMNE
EFEIHTTP MM E BT R 3 B, 53 WinSock B (61# T 18 B KRR, System.Net
mAEEFATTEAREBF T FTRMELZVDEMNFETETSOAE. iy, pBE
B 10 M nm H .
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T EE T B M - F Systen.Net @y & | .
7.1.1 System.Net fy B 5 [8

System.Net i 4% =% [8] 32 fir b tH System.Net #1 System.Net.Sockets B~ 4 42 25 [a) 4 7% .

AN EEFS, B EZEWH System.Net.Sockets 474 %318 . System.Net K114 2
THARURHBEFRERE, NS ErRGHMESE. & BTl EXE
At System.Net KIEHLHL T —HF HTTP thill —#2 13 B # Th k. System.Net 32 {1t il %
Moy e N 3 AR MARFHI. S50 Web 1. System.Net.Sockets 6 %
EREAS LHEBEHH MO BENEHEFRA®R. NETHE—TF System.Net 442 2]
FELR EERE, Wk 7-1 FiR.

&= 7-1

2%

it i

Authorization

A Web R ESFIEHR S B R IEH S

Coakie it ERI P& cookies IIBMA A3, %GBT a8 8 &
Dins 1ol 57 Y 1 AR AT A
EndPoint PRIRMLEMAL, X E— %K

GlobalProxySelection

Fi§ HTTP iR\ R4 5 )

HttpVersion R 3 A HttpWebRequest Fl HttpWebResponse 2% M HTTP &
%5

HitpWebRequest WebRequest 2519% 52 T HTTP BY 34 o

HttpWebResponse WebResponse Z5[R)% 2 F HTTP (#9523

IPAddress W ER 3L (TP) M4

IPEndPoint -~ 1P Bk R -3 [0S 4H BRI 48 8

IPHostEntry Internet A HE AL {5 B A ARH

NetwarkCredential

AT EIN S 155 iF 77 (W basic, digest, NTLM # Kerbheras
54348 F MR (145

SocketAddress

FEE ¥ B EndPoint JEE XN E TS B

SocketPermission

EVREZEEFIEENS IR

WebClient

AR R B T URE G738 00 % 0 1 S SR 68 T by i

WebException

285 HTTP B0 o PEORE . — DTS, Shiah R
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(BK)

%

i iz

WebPermission

15 8] HTTP Internet %5 % 77 55 ) &

WebPermissionAttribute | 1A Intemet BEIE =R

WebProxy % T WebRequest 211) HTTP {LE & H
WebRequest ER M CBEAIRTT (URD. 2R S8
WebResponse PR AT URI Bmhy ., RE R %%

System.Net an L[ AEF T EFRIRRLHET, XHTF Web MG RHE LI

GhiLE

7.1.2 System.Net.Sockets # % == g

System.Net.Sockets R Z TR TEHATHAE: EEFTE, S8 7 —8/¥%K. X
ERANEMR TR, BABHERTHR(E T Berkeley BiEF), T S8 B
K TEZFHREMEAT. B85, ¥ TCP 1 UDP A B X HEFHERE
System.Net.Sockets By 4. % 7-2 5l T System.Net.Sockets £ 3 %% [f] & 1% .

*7-2

x

W AR

LingerOption

UEEREEROULE, ERFHHBETANNEG QEBraiEEn
A1)

MulticastOption

WA 1P SREEIRAN IP Mk

NetworkStream | & 8t M 45 45 7 0 i 12 804800

Socket I Berkeley £:F: 0

SocketException | ITEH AN RN, RERSMB R Y

TepClient A TCP PSR &K M i e

TepListencr MK TCP MR FaMERE. 3K F2 TCP B& 8%
UdpClient RAH BRI (UDP) REBIRS

T RN RFEREARERIRH, BT8R Socket 2 (1% /2 H A TepClient 2175
2R, TepClient KA RAPR, HEHRBEMRD . HARBKIETE T ABH
I, FHAAETER (NET M4SRHTE) (FEERFEHRLS D BB — .
ERFRIFM, 4R F AR A RER, Baesem | k- ek,
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B RMHT NET PRI EEZ G, THITEEEBERS [ MENNARER.
KRB RMTETHE - NSRS HRER, AP BETENET b BB R R H] 2
R RN E . &N AR AP Windows Form B HBFHE &, Hp—4
AIARFEETF H—TAAFPWRES. BB MEA Visual Studio NET ## F 5
i & 5y F

7.2.1 &itBx

KANEEER M HETENEARSE. 8 RANFRE— M 285/ER M HEeE
RIS RERF, ZEFHBALIEEX D SRBIRG, HENESSERLER
WEF. RAMNHEFREFRER, B8 - MREFSREARSE, 23T
ZHMMEE. AXEEEREESE, SR UBESEA BRI, &P
FRAAREAZEE.
NET Framework HHH W& kA TR EHME. RHEXYBAHE, RATERR
R E LR T .
FEBHEMES THENITEFR, SEMFIE AR,
o FEEMABET Internet EAHBHBEMMTIWRHABRE( - MELBESRERSE, 5
— A RNEP EARIT)

o If kAR MBS, FERKA S REA S B R S
it 149 3 35 T 2y 2 5 45

o [REJ/ALILERNEFEHARLSELVEEMER, HTUARE L &
R R

e METELBBETNEER, HUHEK

ATEMERABRFYH—RAPRE, TEE—EHLEM UML EEE, WE 7-1
R

ﬁﬁ‘ﬁbk—’f“ﬁ%ﬁﬁ%;ﬁfﬁﬁTE‘Z%EJ%H{I%ﬁiﬁiTEEUnjﬁi?ﬁﬁﬁ)\_ﬁfmﬁi‘iﬁ
CIEARFHE TRIZEFORNT . ERFERBEXENNERERSE, titib A
BRSNS LH—#, TCRE BT LU M http://www. wrox.comi &5 35 75).
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722 MHMENRBIERF

SF TR, AEKRAINARRR SR MMM AR — A% ARBRER—A
R S5 SRA2IF o IXPANN A R I — AN 69 TCPAP ¥ (UM EELS, XA B
LN A RIF I BB R IE PR FNR S R AR RS ). |
T A B F RN AR, O AR A AT R B A R AR A Y 5 2
%

1. BEERERF

I EI R AN RRFZ 61, %7 — etk FRESFEXN UML RE, ME
-2, ZUEAE T EA RN EREMTE AN,

StockClient RZAIA2F R — T Windows Bk, A& T 2 i i Bl B IF 1 45 4
W, B, —2 private A -2 A . BAIE StockClient NEHEF, BAESL
Visual Studio .NET 803 — ¥ Windows NMEBFINE, 64X StockClient, 7
RAMEERLE, EE L3 M EMd: —4 xiStock A, —A binGetQuote $: 41,
H Text BB E X Get Quote, LR — K EF Visual Studio NET T A& I ListView
PEfF IstQuotes. & 4K Name #0 Text BHEE 2 Y StockClient. F, mudPiin—
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A MainMenu ¥4k, F AR —ANEETH&File IR TR B &Connect(3F 4 mnuConnect)
1 E&xit(#% 7 mnuExit). &5, BT RHBLS, HEEEHTHEM4H Enabled B A
B False; XUBEMHAR P EEARSH{ZATHEBRERFRRARSES, B 7-3 irhfg
BB -

e

FHochChom

| Port | integer
HosiName : Slring
-StrBusicer

| WhyChent
RecseDatal) : Byts

System. Windows. Forms Form | H

o eNesd)
#lsposs()
+Main{)
-EmableComponantsi
dnitialira StochWindow()
Ao Stock]|

| +RecelveSiream )
+Sendy()
+Messagelasembban)
+mhuConnect Click])
«nGetQuote Chlokd)
+onDipcopnected)
kit Click()

A 7-3
BB HE using 184 %5 BB &r & 25 .

using System.Threading;
using System.Net;

using System.Net.Sockets:
using System.Text;

using System.]O;
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using System.Configuration;
HATHE Y% private KRB R, XML TR EHA StockClient B HH 8 Frf 5 .

private int Port ;

private siring HostName;

private const int packetSize = 1024;

private byte[ ] ReceiveData = new byte[packetSize];
private TcpClient MyClient;

private StringBuilder StrBuilder = new StringBuilder();

MR ERNENRNEN, Ty ListView #4E, W HER B P 8 A\ B By
HREMM . ZEMES 6 15 §—FX™ VR RG MS — D RPIF R, ixubs
Bt oy Bl B Symbol . Price . Change . Bid. Ask M Volume . B2 — K ik
InitializeStockWindow(), ¥ 3K #4313 ListView #/F+, H ARSI F B

private void InitializeStock Window()

{
IstQuotes. View = System. Windows. Forms. View.Details;
IstQuotes.Columns. Add("Symbol®, 60, Horizontal Alj gnment.Left);
IstQuotes. Columns. Add("Price” , 50, Horizontal Alighmeni.Left);
IstQuotes.Columns. Add("Change", 60, Horizontal Alignment.Left);
IstQuotes.Columns.Add("Bid", 50, Horizontal Alignment.Left); /
IstQuotes.Columns. Add(" Ask", 50, Horizontal Alignment.Left);
1stQuotes.Columns. Add("Voiume", 170, Horizontal Alignment. Left)

;

T AR B T4 ListView B4R T 6 AR % 2 150 bl 4k, LB T %%
HRIMES. — B3 R4% % -, REJRRE R T A MRS 38 i B IR SR 4 nf
M AR R . BIABERE—A i, GIERRIETRER G AR, 6
WEEER I B, W FoR.

private void EnableComponents{buol enabie )

{
txtStock.Enabled = enable; )

binGetQuote.Enabled = enable:
IstQuotes.Enabled = enable:

i

IRFERE - -ME B ZE L DisconnectedHandler. — 444 Disconnected Fl- —4 i 8
ZRUCO IS L EETE OnDisconnected(), —H MR Ti%E#, o % BRI
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OnDisconnected() 7 %2 J3 H File 3£ FLAR ) Connect ZEIR, FF@E-- M BHEE RS8R
HE. CRINEZEHTH & LRE WA R4,

public delegate void DisconnectedHandler ( object sender } ;
public event DisconnectedHandler Disconnected:

private void OnDisconnected{object sender)

{

mnulonnect.Enabled = true;
MessageBox.Show("The connection was lost!", "Disconnected",
MessageBoxButtons.OK, MessageBoxIcon, Error) ;

EnableComponents(false);

}
Z ¥ OnDisconnected () 14455 ¥ Disconnected 4 |, EEYH TR,

Disconnected += new DisconnectedHandler{OnDisconnected) ;

Visual Basic NET HIBERPE.L— R ER UAZBTHRNSAN D $458E R ER
OESITHMBET. TUEH =B E I FESRE— M E6, RFEhTL -
—EHAMENLETESENSBEAR. ATFERIREEHENLERE, N
FTEEELBEFANEN, SIS EASE A ESSHN. ¥ Disconnected
B, AU ZHEMA 2 OnDisconnected EiF, MEREH, TULSESFEAZ
AU AMERT I R K ST B R AT . JAT, T 0 76 5 A5 V1T B0 S 300 2 3R A 1 o 4
MEERF, BT, - AS5RERETERE, BE mnuConnect_Click F/4-h 508 [ H4t
SEREFE,

2+ mauConnect_Click ¥, W7 File 8 A1 Connect 141, HENE R & 2%
FIACES . KB BITHMBHENE F. &%, TELEF L TepClient X %, & 2
System.Net.Sockets B TE MK — MR . BXHIZHEMA, TE—ATH IR - A g
EEFOSBREFHEFNRO. BiZERTEBE— N NVEEFERE M), T MR
FIARFF I RCLA o PR B R . NET BOB LR M52 800 XML X4, 4% NET
Framework 1— 10 A M dr & 4], B System.Configuration, T i % - T A SEES B
FIAR, it FAE Visual Studio NET 1R 7 5 G142 Sh 8500 B < 1k,

<¢onfiguration>
<configSections>
<section name="HostInfo"
type="System.Cunfiguration.SingleTagSectionHandler" />
</configSections>
<Hostinfo hostname="localhost" port="6800" />

</configuration>
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LA# XML IHERE—1M4E, ZEFENFEITREEHST EHGER. XBEEH
localhost, ¥ -1 0] RLUREF 4] 35 M H EE AR E i O), B LATE 1024~65000 2 [8)iL
w35 . B Z LRI A StockClient.exe.config(Ac & 304 4 2 12 FF 8 )5 IR .config),
B BB N R OB A B AR bin TARTP,

L A1 mnuConnect_Click F1F &I I T FIALH, .

private void mnuConnect_Click (object sender,System.EventArgs e)

{

{Dictionary HostSettings;

try

{
HostSettings = .

(IDictionary) ConfigurationSettings. GetConfig('HostInfo") ;

HostName = (string}HostSettings["hostname"];
Fort = (int)HostSettings["port"];
MyClient = new TcpClient(HostName, Port);
MyClient.GetStream(). BeginRead(receiveData, 0,
packetSize,new AsyncCallback(ReceiveStream), null};
EnableComponents(true} ;
InitializeStock Window{() ;
mnuConnect.Enabled = false;
Disconnected += new DisconnectedHandler{ OnDisconnected )

}

catch

{

MessageBox.Show("Error: Unable 1o establish a connection!",
"Disconnected”, MessageBoxButtons.OK, MessageBoxicon.Error);
MyClient.Close();

}

FRAHEKNE BoAEEXHEFTIERENER. AXANENFEEY,
HostName. Port Hl MyClient 5 Bt L 75 85 4 private. 7E ik, 7ERC B 3 41 B8 Hostinfo
TREMZ Y, FHT - MNERNMENEENR.

22 MG PR B AR 0 DNS EHLE AT A0S, 2646 TopClient 9 — A L4, £
BBRIFBIME R — M EI(FABBRAE D) # O MERA T EEE0 S8
HIRF AT ARSS . EHLAFIIR %5 O MG A B A FR 5% 4, 7ENET Framework HHE % 75 %
EndPoint 3. Tcpcnenffiéffw:‘aiﬁ%ﬁﬂm%%—ﬁ*IPEndPaintﬁfeE@J, el LA E &
VRS — D LR - MRE 14,
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F
F) ..-E\ H

T A2 A DNS A% T4 844 1P sedt, 35448 B IR &35 0 & #3 IPEndPoint %,

MR —NBIEIEHA, BRESEHAARTAEMN R UEER, IBV T 1 HHEE.
— BEERTY, SMOHAVEN oG ER, MWRERGRLIBEIEE, ANTAAFRE
HiAFEI, BB ERS. Bk, HEFAEEEEET.

arprit, MAIREFKBERTIALARF PR, XRZEPIESHNRAEEE, WL
EEMGHATAWNE -F. EPWMEHERTFESHEEEMBESREERN, Fug
FEERA. NET Framework R {LF Mo M E 8, BE T, &k, EiniH
TepClient [ NetworkStream X % . W LA #8IH TepClient X% L4 1 GetStream()
FIHEALIL—E N, ZHFIERREN T RE NN EE NetworkStream .
GetStream() T IE AR EEBRFZHE A HMER K S5, 08— NetworkStream K 2
Bl. NetworkStream 24k B Stream 28, R4t VR £ T MR B0 ER B M.
—EHETEREER, RS ACEMS LR NBREET. SHIFEX
FileStream #1 TextStream #H{Ml, NetworkStream %5 3R 4: T LA A 358 25 fudE ik 20 38
HISE S 77k . BeginRead()77i4 M BeginWrite() 5 iR AU AL B X L 7k 0 5 B MR A& . g
k. .NET Framework ¥ K# 4 Ll Begin JT LRI A %5, 1 BeginRead() )5 & #1
BeginGetResponse() 773, AR LBAFFEH, HEMEEETHN, REERF
AREF IR BT, AP LAERFHATR, SiENMENERETEESS
e, NHEFMEREHATURNS UINT . FEE BeginRead() F iM% 4,

public averride IAsyncResult BeginRead(
byte[ | buffer,
int offset,
int size,
AsyncCallback callback,
obiect state

);
RIIBRBRTEIMHENSE.

* 7-3
E % 14 FR
butfer il EREAR byte TAKIWEFR
offset JFHETE buffer DA SUE 1y B
size Buffer ¥/~
callback 257 b R 5 B S F I 3T
state BEMESARENH GRS
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EREFATAEH, £WMERE-TRIFPEHE, BAEE THFEEFEERHES.
mefprid, RZPHRENRSEETIEKESEHE, B 1S EH#EER, mXH
AR EREBERY. P HHATEGEMEPIET, A TGS E(RHLE)SEIZT,
RO NET MHZFEAWERARERFELRITRLEB. A, FL3, i
NetworkStream 25, & [N E R P IhEEMN T, W BeginRead() H k. BEH TR Y43
TREPHBRERSEMF. FELL, BHEREHNELSNBEIES.

BeginRead) AIEF EMRFHHA, MARFEFRANLFHE, FiLl, EFEFEL
FIdhE . BIIEX T -1 ReceiveData BT BN MR- FVHARTHBREE
PacketSize. FLTL 97 B 5 A Bl iy 5 48 7R [ BEN, B IEELEIEH %
k. BHERERELESEZET, MBFES UHAEDZE, REL L. H
b, AEFAREIMENREBRE D ke, FEAR - ESSERERERE, T
A

MyClient.GetStream(} .BeginRead(receiveData, 0, packetSize,

new AsyneCallback{ReceiveStream), nuil);

FEBUEE 1 ReceiveStream() i #:, LBURRIAK, S EL B FHHIEQ TR
I

private void ReceiveStream( 1AsyncResult ar )

{
int ByteCount ;
try
{
ByteCount = MyClient.GetStream().EndRead(ar);
if(ByteCount < 1)
{
/f MessageBox.Show{"Disconnected”)
Disconnected(this) ;
return;
}
MessageAssembler(receiveData, 0, ByteCount);
MyClient.GetStream() .BeginRead(receiveData, 0,
packetSize, new AsyncCallback(ReceiveStream), null);

}

catch{Exception ex)
{
#/ Display error message

object [ ] Params =
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{("An error has occurred” + ex, ToString(})). ToString(}};
Invoke( new InvokeDisplay(this.DisplayData), Params);

}
}

B, HARBEFVWHAREQLFREEFT. ZBEAPEER —S8HE. o1l
BXEFRZEERKRA: REFEFPNEEIIRSFSE L, SARERPR R 28R,
AR, EH Stream W HEHK EndRead) FE KK EFTHAMZR . #
IAsyncResult 1 — 4~ SC 4] 4& 1#4 EndRead() 73 . GetStream()77 i K BeginRead() 7 /8
1 T3 ReceiveStream(O 7 LI R P WA, HAMEE —EHRBAERE, XEEBERH
WMFRTER, RTHNERPFERE. L, ReceiveStream() FiEHRSHBA, BEELEH
T — K. WE RecetveStream(OB L F W — 78, WEFHIEM Async BFE
g, TRRELERFELER—TRE. B 74— 5@ TRXMHER.

— SR e =tk ==

L2 E:H* |

SEERR

|
|\ [MyClient. GetStream. BeginRead(. .. )] |-|' ReceiveStream(...)

} AddStock() ¢ ——

l .

| | No . Yes | I
| — ¥ | RAEEEE |

| . :

o .. Yes !
<E e Mg » BaRIRH

| : . ' .
| B 2 [
| U 1 3 £

R M EndRead) W B EBIMEANT 1, EREBCHT, FTRTMU %
Disconnected #1F, AL EEFHLHEMMTIE. BN, WEFVHRA MW E L
T 0, WA AFHUE B ABUR T o X0, FFE— AN B 73R M IR 4528 b i 22 31
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BEME I FREH.

#% b, ZENETH, AL BeginRead)FEM AKX R L WA A HFEHH
—NEH., H{EH Beginlnvoke() 7 EndInvoke() T £ B EEH. £ XFHLAH,
XA TSN, TR, SlcE TRAEMERNEEZEESR, EMBLES
KRNFEL TR, WFEREELEMBLO). EE Beginlnvoke() F %M Endinvoke()
¥ A7 VS.NET IDE ) IntelliSense H°, X5 5 fF 45 R 0T 5 0

BAERE M AT —8HHMUE, X85 RIEF, HH T MessageAssembler() k.
T BeginRead) MR LM, TERUIBOME SN RELENKER., BER
W ZIMEMREE R, AFEXI—TNMHFR, SMEBRNE—HI0ED. U,
R EMRREERBNGES R, ST ENEE. EXMHERT, Tl
HEBHRBHM— N EH), ZTSHR Y MessageAssembler() H ik f A 5 BALHE, &
TARATRBRER. BHIh, MessageAssembler 2R T LU |- 25T £ MR, H4
BT . KFTEH System.Text 4 =28 i) StringBuilder 28, XAXRTLIMFR
PHATHEAEE. THEHIEANE— T MessageAssembler()y i

private void MessageAssembler{byte [} Bytes, int offset , int count)

{
for{int ByteCount = 0; ByteCount < count - 1: ByteCount++)

{
if(Bytes[ByteCount] == 35)  // Check for '#' to signal the end

{
object] ] Params = {StrBuilder. ToString()};

Invoke(new InvokeDisplay(this.DisplayData), Params);
StrBuilder = new StringBuilder();
3

clse

{
StrBuilder. Append((char)Bytes[ByteCount]) ;

;
}

}

MessageAssembler() 7 ¥ATERUHR )7 58 BT 1E5F, 34 A StringBuilder 21
KUIBRMBEAFR BB EER, EREIERR L. —BRBBN D, &
RUMAFHRLERT, TRETER, HiFM StringBuilder 3£ 5 #) ToString() 77 & 3 %
FREITHE. ERERABENFETHBEDESE, BY StringBuilder &< 52 gk iX IH
1.1E. #3%, M DisplayData() /7 4b 3 %48 .
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abject [ ] Params = {StrBuilder. ToString()};
Invoke(new Invokellisplay{this DisplayData), Params):

ERFDRBI RN, EREARMT AT BRI EEITER S TEZLES, I
SUlghTR—KE2P. JUENAREFAEMbh T EH %, BHh TR
EARGEEELL2HE, FFUBGFAEXA#. Windows Form T Win32 MR8 T
( Single Threaded Apartments, STA)HY, FTUFABRER L LM, XBEWE — B & LH
th, MEZEREREZ AEEODRSBREERNVE L) kRS, BT
HRPAENGE LR Gk, AMBX— BB, CLR X Invoke() 7 484t T
SF, BAEEEBEREZ AmUFA.

WMARMEE LRI, WCIEPRATAN, 1T Threads N, THFALEALRE ID
5, & ID SRR EAERATHABHT N SiTER . Q8 D, 183 & 44 Invoke()
TR GRS, RATUEREREREHRITERIE, FTUReM5 Form 43T
XEH. MREERE, BORBLBITRE, HESUTHNEMNEE, BixEEa3)
EMAEFNARE, UESBAAENE, ENTE2HARTHRONT Y. NEE
FLEBMNEERE, B R Ll MR ARALRE, A E SR » £EHGUD
iR 55 BEMAZLULMMEARL Invoke(V LRI B IBILE, Fill, WA R —
THBEHA, HEFHAEBAELS, ZEFEH lvokeOF MM — 22, BH
DisplayData() 7 123K & 7= #(38 .

private void DisplayData(string stockInfo)
{

if(stockinfo =" - "}

{
MessageBox.Show("Symbol not found!”, "Invalid Symbol®,
MessageBoxButtors.OK, MessageBoxIcon Error) ;

}

else v

{
AddStock(stockInfo) ;

H
;

1 DisplayDataQ 74, REREFHEMMEETY - 1. Hi HTRET 4%
BHEMFERBERORERNTIEER, BEERSWAE NER -1 FIF . MR,
ERSS, LRGSR ETEREREES tol_stocks(FH5 J5 1 & 20 H B 4T o] 25

5o 7 stockinfo ZRB B L AddStock() %, EHELE RME G I & IstQuotes
P
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private void AddStock(string stockinfo )

{
string[ ] StockParameter = stockInfo.Split(new char[ } {","});

ListViewltem Item = new ListViewltem(StockParameter) ;

if{double. Parse(StockParameter[2]) > 0)
{

Item.ForeColor = Color.Green;

}
else if(double.Parse(StockParameter[2]) < 0)

{
Item.ForeColor = Color.Red:

}
IstQuotes.Items Add{Item) ;

}
AR 55 3 BCE 0 L7 75 B MR OB H R, B MEAESRIT:

symbol, Price, Change, Bid, Ask, Volume

BIG, (ERIFRBRN SplitOH ¥, MiXBM 4 . %, I ListViewltem
%iéﬂﬁ—*‘i“%féi’ﬁll,ﬁffi)\%‘rﬁ'}ﬁﬂ’ﬂ—‘?ﬁ$§iéﬂﬁﬁﬁﬂiﬁﬁﬁ%§ﬁuﬁﬁr%lstQuntes
EFTHRERANEES, URERENME TSR, BIAMORERLOE, WER
RO LR, WANMBRAEE. BEXWEBE NBESSTYRIMEN
Ff BREUA BB = AMEHE N Double, HRTEMME. BESHELE, BaTblA IstQuotes
EHEPRERN— N HHERT.

RECLFERTEFFHAE: NEEFUR S N IERNESRT. 54,
& 7] binGetQuote B click F4F35 inin F Ry CHs,

private void binGetQuote_Click{object sender,System.EventArgs &)

{
Send(txtStock. Text. Trim() + "#");
ixtStock. Text ="";

}

% H AR 1S txtStock SCAIME RIS T 1, HRFREBFRIRBENT —M 2%, 1
BRENMARFREMER, HEEERes Send()/7{% . & MessageAssembler() 4 i&H,
T EHF R R TN B &,

TR BB Send(H A, BETEBMATERIEW TepClient W45 i 24
StreamWriter 38 3 B0 3, R AIE — M H Y StreamWriter 2 ST, IR H E B Write()
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Fi&, UANEAEIERFBEERENE. BATEEAT Flush()J7 k5 {2 338
MEIgRE, HHAERFTEPHBEEHIERNEDT A

private void Send(string sendData )

{
StreamWriter writer = new Stream Writer(MyClient.GetStream());

writer. Write(sendData) ;

writer.Flush{) ;

}

B, BNEFETRTEPEFNAE., ARTCTEEMH SHERRBK TA. &
R XFEHE £, Windows Form 263 i % F] B O Dispose() 77 12 M 325 49 Dispose(} 7 5
LRI BE B TIE, AR T NET R A HE b B, i LUB 5 3 T35 TepClient
EE. TRAEG —AMAMRE R LM RRE, SHAAXHATHEN, B M
SocketClient Closing() /729 i A % 0F 3.

private void StockClient_Closing(object sender , EventArgs ¢ )

{

closeConnection() ;

}

private void closeConnection()}

{
if{MyClient != null)

{
MyClient.Close() ;

MyClient = null;

}
i 7 BT B AR Y Main()77 ¥ 0 52 14k StockClient & 44 1 5l 2 ULJS 5 i 2 5

public static void Main()

{
Application. Run(new StockClient());

}

e, WEEBEE BN Click 24 -8 H Application.Exit() 5 ¥, % H N A
EIF:

private void mnuExit_Click (object sender,System.EventArgs e)

{ 4



FTE BMS&EH *233 .

Application.Exit({) ;
}

B, NABRFNELBESRERT.

2. IBREBIEF

PLTEH A SR I %% 38 B FIFR T . i1 T EARTR 0 B 2% 1, B BAZE 61 StockServer
SNARFHREERBREARNFR. RUEERERAHL, ST 1T

H. £EFITFFHEFEHA-—AENEE, KOS EBENEY. FL, EE6g—
*’i‘*?ﬁﬁmﬁﬂﬁ)ﬂ%,i%;%*éiﬁﬁ%?ﬂﬁﬁ%%&ﬂﬂ@)hm,ﬁn?ﬁﬂ@ UML RE(RE 7-5) 5 .

Byntem.Windows.Forms, Form

L |

T = = {
| StockClient QuotaCliemt

| Port : Integer MyCliamt .
HostName : String PacketSize : Integer =1024 |
~StrHullder RecieveDats|) : Byte
MyCligm StrBullder
RecelveData() : Byle T 0% 1 —_— —- -
! PackelSlee : Integer = 1024 +Mew| |
| -TotalClierts : integer = O +StreamReceive()
- Messageissamiblern)
+New ) +Send]{)
fDispass]) =
+Maing)
| AISTEner
| -StockServer Load
CheckQuataf)
HefreshCliemt Status

AddStatus])
| +0nDisconnsactad])
| CieanUp()
L_+rl'lnL.|E::1! _Clicki)

B’ 7-5

AT ERIREBLOFE QB — A H M QuoteClient 2 5 4 , Bt LA
StockServer £ QuoteClient XA H —H L WA E, QuoteClient B2 B —PMFEMM
XEPHEFNL, HTFLERRZEE RS x o, QuoteClient 25 #%3% —> TepClient X
ZEARHEREMSE, DLEFES . BEBTL QuoteClient 2. BENEHP
FM. B UK, MRS /o i 8 Ry e s — it EZHAFARE L
RETTRFREEE B ListBox #4M—A B4 Exit FIRMOFA File K24, BT B
LSRR RSN, WU — T StatusBar, FE4E 89 Anchor @ 1 5 %24 Bottom, Right, #

REANTEMET A, BEIAK Name F Text JBMEM StockServer. HEAIME 7-6
i
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;' e
: l=iStmtus

|.|""|-"J'|l"."-!'l:'.ll_"lllui_l-q:--——-r:un-.--r-'_h-

7 — 1 E 3 QuoteClient.cs. :‘Lﬁﬁiﬁi FE 4% 7 ] SQL Server #18 B LAk EL I3
ERNEE, FLRT SES RN T ORERL SN, DED| NS R 6 4E 5,

using System.Threading;
using System.Net;

using System Net.Sockets;
using System.Text;

using System.Configuration;
using System.Data;

using System.Data.SqlClient

LT E— L private TE, XSUTEGERMNRAEEPMEM. L %X HRE
RN, Had B el.

private Thread ListenerThread ;
private TepListener MyListener ;
private int Port ;

private TepClient MyClient ;
private int TotalClients = (;

pl:ivate const int PacketSize = 1024;

private byte[ ] ReceiveData = new byte[PacketSize];

MR 5 5% 52 PR — 4T FFRR TR URIZ AT o BB, I B 5% 11 5% I B 10 StockServer Load()
AT, RS MRS 220 ListenerO7 i, 15071 £ 1E 45 B B A2 1
Zl. BEAFTELR—AFRNESR, UEESER Listener(Y75 i%
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private void StockServer Load(object sender, EventArgs e)

{
IDictionary HostSettings ;

try

t
HostSettings = ConfigurationSettings. GetConfig("Hostinfo");
Port = int.Parse(HostSettings("port"));
ListenerThread = new Thread( new ThreadStart(Listener) ) :
ListenerThread.Start() ;
RefreshClientStatus() ;

}

catch{ Exceplion ex }

{

AddStatus("An error has occurred. The server is not running.” +
ex. ToString() ) ;
CleanUp{) ;

}
finally

{

HostSettings = null;
‘}
;

SEAHNEEF R, BEREEXHEHNBOBRE D E XN rort BB, Ll
AGHREN, FULGRBRESBAWEN, $ABFBEENLRK. RS2 b
B IEAT MM B AR, BT LA R (R P b 1 RR R R 4 58 1 R A
MR MRS . B m AR R O SRR RMIA, oADK
Bt MBLAEIR, WEAE A AddStatusQ AT B ST 7, HHF CleanUp()7 1e i — 6 T 3%
BT MEBNMAZHBREFE., THLARE—T Listener() /7 ¥ :

private void Listener{)

{

try
{

MyListener = new TepListener(Port);
MyListener.Start() ;

Object] ] Message =

{"Server started. Awaiting new connections..."};
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Invoke({new InvokeStatus({this. AddStatus), Message);

while (true)

{
QuoteClient NewClient =

new QuoteClient{MyListener.AcceptTcpClient()) ;
NewClient.Disconnected +=

new DisconnectedHandler(onBisconnected) ;

NewClient.QuoteArrived +=
new QuoteArrivedHandler(CheckQuote) ;

Object [ ] ConnectMeseage = {"A new client just connected at”
+ Now(}. ToShortTimeString()} ;

Invoke(new InvokeStatus(this. AddStatus), ConnectMessage);

TotalClients += 1,

RefreshClientStatus() ;

}

catch{ Exception ex )

d

object [ ] Message = {"The server stopped due to an unexpected”
+ "error\rin™ +  ex. ToString()} ;

Invoke(new InvokeStatus(this. AddStatus), Message);

h
}

TR ERRTIRFBOINESNE, FTUUERBSBNARTN - ESEENH
o . FEFAG LS L S, WiEH Teplistener 2550618 AcceptTepClient() /5 i3 %
SEIERIE K . H TepListener 2588 B AR 4 BN FHIRRF . & & #1 Socket REESHIME
ALt TCP W% . R, ER—IMFNEELTRAI Listener() 7 12 i & B £
AcceptClient) 7 ¥, TR —AIRLF i, FEEEENR, SAFEESITHSRE
BiE. MUREREHFIEERBERET. BRZTEETESSGLIES, T EM
HE 7 invoke()7 HR WA M ET M TAELRFEM FAEN Ul BAEMNRIR. R EHM
Y A SRR R PR EAREP, SOR MR R HE SR 800 SR R
SEPWMAESF R, XEEAEAAT QuoteClient K [ StreamReceive() 5 ¥

public void SireamReceive (IAsyncResult ar)

{
int ByteCount;
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try

lock(MyClient.GetStream())

{
ByteCount = MyClient.GetStream(}.EndRead(ar);

'
if(ByteCount < 1)

d

Disconnected{this) ;

returm;

}

MessageAssembier(ReceiveData, (), ByteCount);
lock(MyClient.GetStream())

{
MyClient.GetStream(). BeginRead{ReceiveData, 0, PacketSize,

new AsyncCallback(StreamReceive), null) ;

;
}

catch{ Exception ex )

{

Disconnected(this) ;

}
}

ZHIEMEREFRNABRFE PN ENEEX L, HEP Sl F— 1B ekig,
ZRHE, SRS, B R85 B A BOE T, EEMEEMPHEE., &£
[ BT 1 B 3E BFJ/PATI-- M EERT LSS RGP R L 7 — FE
BIRMER NS AN. U EESHRE S, DR BRI, T LATE A P i e
PEHT, 8 X lock SREI T E KM% . lock eRERPLRERE TR, 3B FER lock
ATRES R E N AR EE, FrUlEEE S, FHEHARE Y. 3 TFRE
MM E WKL ES k%, aTo4H System.Threading i 7 T4\ I H A 25, Eodm
Interlocked, ZF AW MAB D LB, B TXATFE LS AR 45 2% 5Y. FH A8 b
ReceiveStream() 7 % 5 B P W N B FEFE v h ReceiveStream() 7772 )L 4R [A .

iR F AR FEIFE D) MessageAssembler() 77 ik 4 8% H 00T % P 35 v F RIS b g
MessageAssembler() 5. ME—MARAFET, BEEH MessageAssembler() J7 3% il FH
CheckQuote() 7 BB HR 1, Hil it e QuoteArrived H MR B R ZIRW, M AFHE
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Flied e, XBAE ListenerOF R AT

private void MessageAssembler(byte] ] Byies, int offset, int count)

{
for(int ByteCount = §; ByteCount < count -1; ByteCount++)

{
if(Bytes{ByteCount] == 35) // Check for '# to signal the end

{
QuoteArrived(this, StrBuilder. ToString()) ;

StrBuilder = new StringBuilder() ;

StrBuilder. Append({char)Byies(ByieCount)) ;

}
{EiR3R CheckQuote() ik Z 7Y, M BEMAA B FHER, RSB EMHIEE R
ZHRNMERN.
B S — 1~ 28 StockDB I SQL Server ¥ 1% F7, % $4E Bty & — 4 thl stocks %,
HawmE 7-4 Bir,
.

BREENGEE, MABRKER KD AA HRE, #RTLA Wrox Press Web ik &

hitp://www.wrox.com P 5],

3 7-4
FH it A
Symbo] THEYRE/RS
Price R B2 B S e A
Change A EH R
Bid R R BT H
Ask B = BB S AR A
Volume — XA EPHIRET SRS

BB R R AMIHHE M BR . AR E S BRI CheokQuote() 3 I F K .
CheckQuote() FIXME B EN HEFH TR/ &R, LM% QuoteArrive() 7 LR, AR FHAF
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WERFRSERETE. AR LLERREE, BTl ReRE#IrEE, 8
B KX H P . AL A Visual Studio NET 4 ) SqlConnection 24, A 1 &4 5%
ﬁﬁﬁi&%@ﬁﬁ%s A L4k System.Data.SqIClient #p % %8 4 /) SqlConnection
K, FFIHHEH - NMEEFRE, WTHR

private void CheckQuote{QuoteClient sender,
steing stockSymbol)

// Connection string using SQL Server authentication
$qlConnection SqiConn =
new S¢lConnection(“Initial Catalog=StockDB;" +
"Data Sources{local);User ID=sa;Passwords"});

// Alternative Connection string using Windows Integrated security
/f 8qlConnection SqlConn =

// newSqlConnection({" Initial Catalog=StockDB;" +
i "Data Source=(local);Integrated Security=8SPI" ) ;

string SqfStr =
"SELECT symbol, price, change, bid, ask, volume " +
"FROM tbi_stﬂl:ks WHERE S}'lﬂhols:' "+ SlﬂﬂkS}’mhﬂl Fmon,

8qlCommand $qlCmd = new S¢lCommand(SqlStr, Sq/Conn) ;

try
{
8$qICmd.Connection.Open() ;

int Records =0,

StringBuilder TempString = new StringBuilder();
SqiDataReader sqiDataRd = 3qlCmd.ExecuteReader();

while(sqlDataRd. Read())
{
for(int FieldCount = 0; FieldCount < = 5; FieldCount++)
{
TempString. Append(

sqlDataRd.GetValue(FieldCount). ToString() + ",")
Records += 1;

*
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}
if{Records== 0}

{

sender.send{"-1#"} ;

}

else

{
TempString.Replace(™,", "#", TempString.Length - 1, 1) ;
sender.send(TempString. ToString()) ;

}
catch(SglException sglEx)

{
abject[ } Message = {sqlEx.ToString()};
Invoke{new InvokeStatus{tlus_AddStatus), Message);

b

catch(Exception ex )

{
object] | Message =
{"Unable to retrieve quote information from the Database "};
Invoke(new InvokeStatus{this. AddStatus), Message);

1
finally

{
/f Close the Connection and the Data Reader
ifiSqlConn,State |= ConnectionState.Closed)
SqlConn.Close() ;
sqiDataRd.Close() ;

}

BFRE D SQLEWRAE PN ABRFINERNRRERRPHEIE 6 T FB:

string S5ql5tr =
"SELECT symbol, price, change, bid, ask, volume " +
"FROM tbl_stocks WHERE symbol="" + stockS8ymbol + " ' *;

B 7R SQL F45 A%, ¥ ] LLEC#l 4L SqlCommand # SqlDataReader 3} 2,



FBT7EHE BEMELEE . 24] -

M B R &2 P e IR T .

B, SIE— MK SqlDataReader FKLH, HHMHREAN SqlCommand I % H)
ExecuteReaderQ A ixMIE R, 2 /M UBATEWT . #&EF, TREIFENE 7P
TiEA, H I E A ME] StringBuilder X &Y, B MEHESE . WA ExecuteReader()
FIERAREIYEE, S8 ER - 1 MFFRERRB A, LLAMDATEROEBERE
. 75 HdFRN(ERTREBENESHREFTHHRIHBE —INES, HF#FMH Send)
HEGeRMER,. B, BIFEWRITEE, SOMFREIEEEZXM. Finally T4
FHRIAME R ERIREEEEGTRKAITIF. PR, BHXHE.

At 55 28 B A2 R B Send()H 4 B 4F QuoteClient 2570, & TR 5 & SN
BEFTPHIEEARE. TENAAREREREHERZ R,

public void send({string sendData)

{
byte[ ] Buffer =
System.Text. ASCIIEncoding. ASCII.GetBytes(sendData) ;
fock{MyClient.GetStream())

{
MyClient,GetStream().BeginWrite(Buffer, 0, Buffer.Length,

nuil, null) ;

}
}

MELOFHERY, BeginWrite() 7 %5 BeginRead() /7 4B M ELl., &k, FEHF
THERIN R B N TR, T System. Text fir & 5[ 4 B ASCIL 2, 1R 5 5 ik —
BRfE. REFRYER, U EHBHERRANERESARR. U ERESHES
$HENE S BRI T A R I

7.2.3 BITHARERF

{E Visual Studio .NET 'WHJEEANTHE, 7 5205 8070 5 R IR sl §U47 S0k 57
ERHFPURAEE CHaEE,

METHRIBT AT RIFF N FHRIE. 1% B EIZ4T StockServer.exe, BRI E
PR, & 7-7 BiR.
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WIEBTEFWMNEAREN— 8. SRS Ul EHREER, BRIEAS
RIS ERE . BrLl, BESEEM Connect T, W 7-8 o

B 7-8

AL, FIAEMFER T REH Connect SIR LLANEEH 2% T R ERMF%

FIL T ListView #4. M tbl stocks RTWMABTREBESS. L CSCO BE X H, i
% 7-9 BT,
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& 7-9

BRRBEBARE TR, BTFREME L. FURTHEERLIRE. Bag
StockClient XA — b3, FBFENIREERIET, WHE 7-10 i,

) ?7-10

StockClient N R #2/¥ %0 StockServer I I fE FEMI B [AiZ 1T M iF. & %N AERER
BRIERSWITERNE S, HERTE ListBox F. B4, BT RS HRBENER
RS, ZREREBNAEFETULAEREEE. HOTUESE By EARS
FERIRS R ARG RE, Fai T e ERER TR,
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7.3 ARF)E

f FH Visual Studio NET FREZLBRENHAERTRBRMNEN. EEFA—E0FH
R. HANRALERBERNEETEMAMEY. STHEBERZ FHE AEH,
System.Net.Socket 2 T HENBEFEFHIIIG6E. FRANET BiEGHNREBEFIES
BH, EAmSEERE, UUAGERIEEETEITREEBE.

NETHIBEZ B RNIDES CHFRARBRTEEZ N X — KRR LS —,
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TN —EHEUEHEL, FEEENEBREE, AFEERNAERMAE, L
EFEFEERNAET-XZERNMAE. BT ELREHRTWMHF (IR
feedback@wrox.com) A E AR BLE W, HFRARERBREBRTRIAEXBHEL.

ST F B & 84 7 R

35T Al Wrox 2 m] uf f5 (kS http://www.wrox.com/) BT, it Search T. B8 &
P, WU EMEGBFENTE. R, #id5 Code Fivi i) Download B4k, =%
& A A H R GUE ¥ Download Code B8, Hinf Ll FEGE RN R H L,

SETHERBPHAEN, BESHEIHEALUT 3 MR Web T @:

o MARER Wrox Developer Community B R (BN R4 T L7 ASPToday.
C#Today 2845 Wroxbase bBiEff), MO LAFEH—MHPZNEHFITERUT
A,

e MAAMREATHER, WEHEHEREFERSEMISRA, DETLU AR TR
fRF%. desh, HATELA Wrox Press FTHABMLE., EMALSRE, wJLIEF
EBAHBRAENFEENFEREE.

o B NEMESEELTHEMTE, HETHARM,

MTEBMWE, T THAR, AL, mEEEAEME THAR, BHE
MG A ZHMREE=T. XTEXHWO ALK S, LU E F&om L
IR KRR EE.

MFAN B35 5 B TR SCH R 5 WinZip B4R 8908 . ARAF ST B A M it 2
bR X s, TR AR BT (5 0 WinZip 3% PKUnzip) 3688 /E 4530 44
EMR LS i, BEENBRERIE - SHEN ISR, ERESN TS,
WA IR R IR 48 25 (WinZip. PKUnzip, EMB B ENFHBEG R T4E L,

RNELRBRXZHHREFH DN L RMRBRAE LR, HEBSDRLFEL.
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MARERBEFHFAHR, PIOHESHERAFROHE, SRBELLRERIN, B
T AR MR RETUTAHMESFEILBMNE, WERESHHEMN
REEFSRENFE. BEPRBAGESHEAE, NRTEH, SHHBIEBHEER
mEt, RETEERPAHGERADFEH.

BB S LRBNBER, %5 htp/www.wrox.com/, 83T Advanced
Search AP BHIRBR M BA B AWM. KI5, B Errata MBBAT, SEE0T
ABHEARE P EEE TIE.

A XLH

MAEREHERNEDTEERNERE G S D [, Al LLR i% & F 054 3]
support@wrox.com. — PR F) S F AR B A EE TR A A
o EEHFETLAERBH G, ISBN JE 4 R 8 0 19) BB BT AR ) A
o MHENPNOFEENELETY. BRSO EE.
AV AR ERIBR R . BOFEEERLEE SR, LUE 5 25 X BB ] . 2418
RIER TG ER, BE5Y FE AR K.
o IR B, BHNERREBZERIINEAPLBEARTE D, F R Al 41715
B X — e l SR AR B0 19 s B TRy, FRSLHNIE T XA B E Web 14
53 B AT 3 0 e 48
o BT H: BE, —EFERER RN A B A FORARRBED, i
1FJEE$%¢E&£H§é“ﬁﬁ%#%fsﬁﬁ#ﬁtﬁﬁiﬁﬂﬁ?é%, RE 95 [5] BF 40 5% B i) 3
N E S Nl
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FHMFEE. BRIVEREEPHE 22 TR, VEAEmMEEE. R, &1
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EEZE.
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AT EEEMEAMETR1T8, EA P2P I4FIE. BT X0 Fi4x
FEREGZ, RINMFHRASZTRITMAEFIE. CERAFHARMHEFAZERER
RIsCHFr. Wrox BIFEFR . @M HAMM N B € K U SFREAERNA G5 F .

LB REERTZAT, REETXACHNARF, #MTTLLE p2p.wrox.com k554
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HERTEALEALETR A5 R
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