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o JFHEAEN (OCP): X T, *HEHCE .
o  Liskov &5l (LSP): Al LAEs il B LK,
o I E I (DIP): i A BRANAZ UM T Z B, —FH K Ta R . %
ANNLAZMKIG T AT 0T N AZAKI T A5
o HELIMEIRN (ISPY: — NN F3 b — A MO LA /N T B
MAE TR L, SRP HI ISP H H AL IR . B BT AR A X 3B A B B E U,
DA e R B T KB IR IR S BUE, AR 5 ] AR s 53— AN 18t 2 oh TR 47,
SR E A FEA B, WSO8 T, WATEESC N ABhTRE]
RNV TR SEBLR, A S LR B SSAb ], Dot ™ s BEAX TR
], Test Project 15 vt A Hf 3 I J5U I & 7

AP RFI AR A VSTS 2005 4i'5, 21714 J9.NET Framework 3.0, % 455 A4~
SEHRATIIR K] VSTS Test Project [ Unit Test 7745 . BT VSTS 2005 (451 Class
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Designer % UML [FERASIRA R, FIEHEFEA IBM Rational Rose B Sparx [F)
Enterprise Architect Z:#] UML. A3 T —4 0 “MarvellousWorks” AT, iR EX
K R WEE FTAT 5249 (AR iy 44 23 18] & MarvellousWorks.PracticalPattern. 14k, 741 2t L [X 5
T HAb BB B AT W AN

C#

T 2T I ) /& ( Design Guidelines for Developing Class Libraries) (.NET Framework
2.0 & 3.0, A1ifdi#xh Design Guideline), AN Java iy 44 ik, C++&) 4 Flfir 4 ik,

S R T A Property, TiAE—%) set / get Jrik.

W FHEARMEET key KGR, EEHZXA Indexer AN EZALL GetValue(TKey) 5.
H T IRAAEH et &, B SR M I 2R BT O Attribute, T AN A& B4l
Interface, AL SZHL - —MH R Interface<T>31| Abstract Class<T>H-% Concrete Class
e W N RS S i1 B S At B 2 T M A A a s/ S TR =

TR FELEHTLHI ) 2 A AE.NET Framework H24E T, IR EH TG A CK.

LY TR 55 Assembly NS HABZR I FHJC R @k J5 i85 — = W] private.
AL, T ARREZ AR TR, 7 RERT PRI AT E, 2
BOAW . J5k, RYEREEHCR A TARARTE R AT B 5770, filhn:

using System;
namespace MarvellousWorks.PracticalPattern.Concept.Generics

{

3

public interface ITarget { void Request();}
public interface lIAdaptee { void SpecifiedRequest();}

public abstract class GenericAdapterBase<T> : ITarget
where T : lAdaptee, new()
{

public virtual void Request()

new T().SpecifiedRequest();

}
}

IR EL WSS R A, JF A4S 07 SRR, 2B 7 MO 8 mT e 2 Tk (1 A

W EORK -

A FHABA TR S, AR E Tl £ 8.NET Framework 2.0 & 3.0 °F

EF1 C# 2.0 SEBLXUER, Jf HAREAE R L TREPB R —L2e 00, ATy R SEiiE AR .

AP FLEELT C# 2.0 FiEvE (AR W2 FRALINET 3.0 7 R IE 4 B i), ik
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Kl GOF 23 R LL—Fpml TREL 1 2 3L Pl Example 77 X 2L . WARID N
8 N BT

AR R RGHE X £/
’fFXMLﬂ
| AR Il””“ill gﬂﬂﬂ?l
gfwaz }# hﬂzﬂmﬁ
OB 2 ¢
FXMLEE S S
‘ BRI \ [fij [a:ﬁan]

Ci#i (5] G
HRALFE @it =W

E1

“CHIHIAT GACTE RNY JE” AR A ALl ] 1 P AN ) S TR AU AR 2 K
DAFCAE B v A ) s IR, i Tl ) £ 27 33 M 46 DG 3R LA Sk 77 1) i s (AR 43 515 9 11
M REA A .

34k, XML HARVER SOA. Web 2.0 AR FZHF LA, Seikgify, B, if
NAF R AT AR, — BT ITHE SRR, B T ¢ R B R XML EiE 1)
UGB AR L R &) T XML R A7 75« CHIfl I AL T R A e ” 2 |,
T PN I A 2
F1E FEMR—%ER CHESHITRENRILIRITRE D

51 G B A AT — LS 21
F1E FEEMPECHES

BARARPAE—ARNH CHETZ M1, (UE T TR, R FUBAR B TR
WA AT L CHE SR IS R, IR SRR A 2 B A A e S R
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YRR L <SRBI AIRLED Y L CRCE RS o CERARERTEA SRREIL,
JRELL TN T — %, A4 CHlE 5 IXRTT R IOBERE A 25«
E28E FRBMRITRNXZE

AT UIEA RIS, 3T B H TT R M4, X5 i S5
AN TR ARGt B 75 A P 1R A 3L S B
H2Rm EREEX—EEFRBEXNRELOIREETE

QIR TR % R S HAASR I S g oe &R, Tl SEBIAL I DT 2 4R A
TIRGI IR, R R (BANEARSE) 7R3 1B B ARSI S ) [R] AN 8 A L%
INEIVER
E3E I &I HFEER

L) IE R AR W, e ERA S REE R B TR, K new (I TAEACS T
SEM [ I — S T 3 g — RIVRA G0 T A SR T R
FENET ~FEH, JATHTUFIIRCE . 2 BURZAT R VAE S B SRS H R I, R4
T RAE L B R 1] SR B A i L A
Fa4m BHRK

] Singleton R B AL ZARIE— N RAA — ekl FNSME Ry — A
e A mYs T . BARZ I Singleton A5 S AEFE TSI ECR, (HE2 2R R “Radt” 0y
SR DR 2R (R g, BRAN 3 5 2 STt 45 T At o P ) i A e 4 ) 7 B o
H5F HMRIIER

PRt — AN — RIS B AN S I8 1, AR E eI BARIER )2k
RIS BOE . RATAFTBUAR AT LLIE— 2D et 5 ) i« — AR SC AR AR S 45
H” e
Eexm fIEHEENX

B BT B — A7 i B N PR G 5 77 i R A L AR 20 BT R, AT — St ok
FEA AT AR PR S B o B o AR BN ST, FRATTRR 1 et BRI RE I 1Y
QU , BRI ZERE A IR H AR Sl .
B7E REARK

MR RS E QU SRS, JF Bl #% D (il XL M QIEBT T & . ol
REREL G Ay ), iy HBA AR A B T v B RS RN ] b T AT A
FA T EEAE 2 i T IS AN R 1 v i 1 R
E3R HHEEN—HUTUAARFHRNRER

SR AR S T AR T o R AR R LA R R B, JFAE LR B 58 A B
ZRINRM (BERMARLGY) , MBS LA E NSRRI (MR A ORI R U 45 R R

— C#



m Vi

E8E ERRERX
TEC ot A R e PR st e e L e e, Al AORAN e ) 42 LV R] DLBIME . — GE R VA
REVH R FRATI T 2L, 10 H v A ATAT F5 BAMOE RO A% (B 1R FLIE, B XML Edls 1) 2 A6,
BATE T LTI IE R A8 Bt L
F9E HENX
— WA B, AR (AR MR MR 1 A 2 d5 3
IERE ST IIAAG ) . R SR 5 W SE IR 3 00 8, Al e AT TS nT DA AR
T BRI RO RSO 2%, — BV A T BT, AL 2 17
JURE, SRJEHEATIER K.
FI0E HEER
AT EE M) 2R B AE AT A0 KRN RA L 2R, %
JARE PP AEAS PR I v LA ] — 22 0 VR AL BB A AMA A A S TUH BRSO SR
XML X R ASBAT “HAR—T5r 7 KR, AHALBR T BLAE % 721
F1UE FIFRRX
s ) R AR I AN SR E A ST . Decorator 5 Builder BHMERT
AL X S R N5 28, E.NET & LIRATE W] DL SR EL 1 Attribute 77 208230
eSSy
F12EF HPUER
AR BRI : D RGP — A DR E N, O R
ST ER BRI T RGN AN GOEAE U R . IR TS
i) FFEUF AL, Web Service Vs il T B2 1AM, 3% GBS FAT 141 7T LATH ) 28 204 T 257 2
PELF (RS -
F13E ZxER
2 TUAR R P A 0 e AT SR DR A RORE o 5% o 8 B AT R o0 5 545 ) A
A RN T SEAH T B vk (0 o), T S OB R A S FRA T — AN Gt i) o S i
F14E RELR
W —AMRHDN S, A S5 A 5. 4 1 ik RATHE 8 5 2 50 T 241 1)
AbER, TSR R AT . BRI S B R ke e PR, AR SR
EZLIEZSiuEi

4= 3

Bk, EHIRFRE X RN RILAE
AT AP ORTE T IS AT R R v S0 A SR B AIE A5 R R A FEL
F15%F HARMEER
PASTHERE U 0 F AR S B — AR BRI DL, D 18 S i STy AR AR 2 T 1 R

— C#



VIl "m

HRFR, AU SRR e —MERR, i ) B R R RIS A AR B AR . e ER A I
FAHEIN TRk, AN AT X IE A, 7 ZAERA A EER A RO R, X
AN R A B, JF R B 2
E16E HERAEER

TR VAR 22 T o) X 5 R 8 b i b 52 (8 — e X, AR 1 ) 0 R vk e 4k 2R R 22
AMFEARRHE . TR E, BT S /eI RRI — SR ROk 8 (1 S5, 1 FLG 2
S-SRI ST G, I EE S B 530, AN 5 mT AR AR S R, (H
TN TTEARG I BA AN BEE RO ETF, AT RS RAARSEIRAEAN 5 ik, B 0 i
W — 285 AT B e, B DB A, X — AR e (M RAE R T, 728
A2 ARk, SEIL T S ZE Stk o AT e T RA AR . ik . R
AT HESE (R o
F1I7TE MEHIER

TH R IRATH B 2 R BATEE ) (PS5 R E D AR AR A, i e TR eA
A B ) O AT AR A o X T IR RN, WS — AN R IEIAT A E, BEE LS
AR, PATRAE S SRS gtk . SR EMOX R T, Aadtei s o —A4
W, EBhRREAS A SE Rk B LA R G N AR . SEIAR RS I IR 2 R 2R, X
TAFER “FpE OUE 57 RATH AR R —Le5E 12,
F18E HwmLIER

A A B UE X — IO G AR G, BTG MR TE% 4, BT LA A
(R0 Gt Al AR ok, O — NI “an " W5 IXFESEBR R AR I H & AN 2 A
— AN GFTACHE, w R TR T XA “@a” MR INERS, JRIEX A HIEZ 4 A
ORI TT % AL FRHN G R FAR Ky X GOEANE , AR AS R 1 B PR, BRATTIE 75 22
TeRS. . AR FE.
E19E ERHIER

IR AR SR TRATT AT 28 1) £ 8 2% B AN T 5L U6 AR U7 Il P30 5 11 o BB FRAT T4
BN G RGN AR E A, ABX T2 R & S i) 77 X340t Tad s for / foreach
PEIAC I Ty, 28330 D B IR 23 R0 S5 ) e H ARSI B O, i GBS
AT IR LA o
F20EF HNHEERX

AR AR AL “HOBE B JRIUSERE [k — 0 BRI, & EEAR g MIN ARG
FRo AAHUEMA LN PREEIARATR S, AT 4E Web Service IR “ U Hb5g x4
AR, BATEZERAHEHMFE.
H21E FTRERX

# o R A R AEDRAUE A SR AT T, RIO R RPIRES . A8 4h 3 =07
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X GARMERLN, S5 BHBAT AR 75 22 0] LASEX GRS B BT HEANRAS o IeAbh, 2023 4
TRAFE I A5 R B e A% s BRI B o
E22E YRAER

MERF B F T LN FRBE AR ATHLE], A B — DX GRS AT L A B 4
SISO B B, A AT AT LU Y . NET A3 A B g HLEL, I8 T
SERET SR ) 0N, AT DR G . MRS B2 O AR LS
HE23E KERX

PR = 2 5 NS R HE T, i J5 38 5 DT/ G 2 TR AR 1 fg ik
FHIN. X GIIAT A, SXFE MR b2 R I PAT Rl i G o T — . R AT
PAFZNEEIE, WL AT A B, A LAY R AR .
F24E REEERX

Fems A QIR R AR I . s — RAVEEL, ARG K, Mt e TTnT DR 75 24
R AR, RS B T .
F25F FRAIEERER

Vi i) F R R LU B % W F—RAICE, EABUE S TR AT T n#m
he GRE) o IEFNE “OBRIRINLFES” , IR A O R %, FAr Tt
U )5 R
E5R DEREREMEXTNARG—RS FAT A ERMMEERN

AHXFT AT ARG AL g5 B, AT B, AT AL H o o ik 22 1 F — ek
NIRRT (B idiom) , EATTHESRTESEIL b, AR Z BRI A I GOF 55X,
HEH 2 BATARIS A AT R “EPIR 7, MIEIIEAR AR . g5 R s e, DR
L BEPEILA LML NET 2828 B H e i o F B </ BT 4.
F26F M

WV SR I AR AR <N, B TR SE
$27TE GOF RERNAEN

SE T GOF23 Fl—Z 41 “/N BRI 2ASE, h T IR AN B T 1A, AR
3 3L A ZE AR R U5 TG O R S V7 AL, A A e e I b B R R ] R
Ko BRRZ NWAEE EEFLMAE, (HEARDH @ mT DURSE 75 ZORAE A & AR AT 8
W MAGIXAS L R TR
E6R WMHREER—EENALEBEER LR

B T LA GOF, I H AT 1 1 25 F 21— 26y SN 4 R A QA ) SR B 7
%o DAECAP NI N JERE R SRS SR P HEZL ™ o I “R Az B, dF
FJORES MR iR B O 4 G2 TE RN T T ff, AASEIREIGA A2, BT LA B A A
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oy e ATEPE AR, AT R A BN - 5, IR gd ik
F.NET R C#sz el
%628F MVCHER

I MVC J3 i ST b edls . 4RI K AR
F29E BFEIRRFERX

YT E AR RIES RN, RATAGHEH B FEEE SN B AN 7 —— 1
F30E HH—miTHER

CHOTT AR E BB, S ARIBOT SR . ANRRATINEE, AT SR

wits
% 31 % Broker &5

F Broker B M:N AN 948 H.
#32F 5 HEDLER

TR A R (R AN EREE , AT e T — N4k, 5 A8 B ) A i e 2 5 il
ET7HE EBS Web F1 Web Service ##X——T @ AR 55 I & P HHE T (L AL 22

BT FRATT A e — A TP A A N I SEmE Y, Bl SOA FH Web 2.0 & U4l
FrETHES:, Web Fl1 Web Service N H ¥ Jz o X Hkdk, FRATATAUH— L& TR
TN o A Be A RHZ U BB ROR
¥ 33E THIEHBRER

T GACHI T, 40 LT B AL B G oA ST 43 i 2
$E34F LI Web BREKHEE

TSNS (B RS HORE & 56 SRR 2546 1 TR R Mg 5 5
%8 35%F Web REERHFER

K HISE T 45 76 Je IR 55 % 1 1) [ T
¥ 36 FE Web RFFFEEMITHIER

R BH A R 52 0% S S i 25 W T b e T R 22
37T E Web RFBHEIZHRER

RIS, A AKRICIRAS IR 55 U J I - 57 20 () Observer fig
%£38& Web RBFEZHITERIRR

TR U] T- B e i g5 I HI LR rh AN LI FE WIVE A .
MR A MEEXFREEN XML EiE R SURIBERR

AR S ¥ it (DDD: Domain Driven Design) Y, SZBRME 4538 4 52 3 S = Fhpi =,
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Transaction Script. Domain Module Al Table Module. B k4532 45 42 Z4 R B (138 b, K %%
RS LA A AT AN s AR RIS ORI, =R B AT 3. NI %
TSI 11 SIS it A5 M b 55 55 SRR [ sk B0 ek RO A8 A P e S EA T TR 2, G 88 m— A
N PENLH], RUEAE R A P R F R RGNS, BE XML 2
I H#) iz, ZifEl) XPathy XQuery il XSL J JZ KRB N L 103 LA, LA 4k
T XML Hd Y5 IR 45 1 A n] DUR ) Fok =R s

M B EF XML IR AR

A AU R H] 28 XML HR RSS2 40

O, BRI AR (AR AL (Rl R B N NET JT A AU (1 i ——k ek,
FEAT L X S BAL K. NET I 2 )5, JA . NET JFRAT 128 TREANAYL, JFHAT
DATE S5 S350 H AW A F 58 38 X 25 R, B30 Mg — e i b B T B

FAh, RSO AS A LA G 4t 22 Ry T BRI, JEILE FA G220 e 7
G AR ARG o VRN IRIEE — A, S BRAEERZ AL, 2SO R A7 2 A
G AN RECBUR 4R AR BUAEAR B AR I “R 7. IE BRI a7 £k D0k
MRS A RGOSR, IERAATER R D), AT LA E IR R 2 AL
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A TARFRAK, XENET 4EX, JUIHENET JREAEDC T AT IR, B DA h ot
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1.1

AL, TRALAE A H IR, %) C#A1.NET Framework 3243t (f) JLANF I TF & AR5 A&
RFIEREAT A, e D TR m Ry et . RIS MR OCHE, 25Kk “1R c#” o7 gk
DAE BT Example 2 Aha 25 i i ) — 26 e il AT 2 2045 -

e Namespace (fiy#%%[E]);

e Delegate (F40);

e  Generics (7Z%);

o Attribute (EH);

e Indexer (R5|4%);

e lterator (JEfRE%);

e  Overloadable Operators ([ HE#IZHFF) 1 Conversion Operators (FHuiz HAT);
e  Configuration (X ALHCLHE Vil s

T BRI R & K R — E Bt Bl ARV B 1 I FBez —, BT AR B Bl
ST I CHSZEL “AkHfiE N (Dependency Injection) 77725,

AKX AEXAE Threading ( % &42) BA FTRAFTEZNALE, LHXBEHXET
o) AT,

1.2 C#

1.2.1 Namespace

EEARIFNGZZEMNBIZURBEETI LB —IMRAZHIEX.
JEHXS T RBALN T, WERW M= inde. WH, ALPFEMRE, Wi a4 2

[RHE AT A BT Rt L ZUE R, RBAFUE ST H i 2275 18 10 2 2l A — B

R, BIFHALLEG K0 IbE,  HRRWI— IR AR A 2 4K 2
WEPX RISy, AT .

o MURIRAESARINA S A4 CAD AR S AL 7 W] IR I e iy 44 ***CAD, (HEE5Z 1
Design Guideline #2112 Cad, IXFEALE FIE & Z IRA7AE— L8/ NN . 7E
99% NG DL N IXA P BIAN S AR, AR A5, IntelliSense st #5101 HR T, 5
A 19000 A AEAE SR PR TS O 1
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o NG Witk WMIMHMKE, TG A e X Encrypt, B #5E Xk Crypto 5%
Cryptography. >k B &) 2F Fldy 223500 “ B8 7 W& OB TR G4 —an 2 I RS
T L2 B 35 i 21l iy 44 23 0] (1) 58 X
o HANE FEIIAE: HAR B WA iy 4 VA 75 OG0 S, T ) 4 I o
TR AL, T TR PR 28 B DG 1) A2 DX Y50 5 R, LA St N 03 24
Z /P HAb R F iz B a4, AR I 0 44 25 e 2
NET
TR, B BAT INEAE LR S — w4 25 ), R 1 8 Bt 4 1 P BA LA AR ) T AR AE
PUGREE A U N, skF AR B QIR AEE IR aF “i6 87, s m S5 1T
JP 2, S RIAE iy 44 A3 TR,
Al % ik B Design Guideline, AL

Txt

<Company>. (<Product>|<Technology>)[ -<Feature>][ .<Subnamespace>]
#]4m: Microsoft.WindowsMobile.DirectX.

AR T MarvellousWorks.PracticalPattern 15 A6y 42 24 1a], (HATHE R x4 A
RN, MRMIE (Bu=i) R, mHEE 2 AR g0 RS 5. SR see h—
ARG, EHESE B CAR Wm0, B 2 28 R RIS T

C# (—RapAZ[E)

namespace Marvel lousWorks.Application
namespace MarvellousWorks.Foundation
namespace MarvellousWorks.Framework
namespace MarvellousWorks.Utility
namespace MarvellousWorks.Training

e  Application: XTI H 5™ .

e Foundation: fAFEAILEE, 248l Enterprise Library 2 5[ AFLIEREZE . bk 50
BAE RS- 6 10 H 1R AL B 5 |55, (RS2 2l (1) Class Library, %A Ul JGE.

e  Framework: Z12UEMMHESE, JLF Foundation 2 I, T [ 3EANJF R AT 76 Class
Library Flzff, HORSANGEMALIZAT, fH584 0] DL e HAR BT H 5™ st e, Lot
I BARESE . 584 Ajax ALHTET G20 AT FREEFNHT ENh a7

o Utility: AkpyEfssfl T, tindldg i T . Dump FtH &8 T .

e Training: SEAMMEFIIHIE, Xk H S Application. Foundation. Framework (i
% Utility) i ) Examples.

JUAS— s 2 22 [ O SR i B 1-1 B



| 1 C#

Application
Y
Framework
Utility
&&
Y Y Training
Foundation
Y % Y
CLR (Managed && Unmanged Interoperation)

11— MEYUM—RHRB=EHEFAXR

AUK I PracticalPattern 1 4 Szfr TRALACHS, ASJE T MarvellousWorks. Training, 11 v %)
A MarvellousWorks.Foundation, ¥ & 18k e A% O I SV HEZE, JUN MarvellousWorks.

Foundation.Core.PracticalPattern.

AR L 8 w25 ], HSe AR e 1 7 R AR IS B R R, G A i
TR R B 2 B A BT R HINE L BRI N, WORAR, B0 DLZARGIX R 2 o
iX#E MarvellousWorks.Foundation.Accessories.PracticalPattern

iX#fE MarvellousWorks.Foundation.Core.Accessories.PracticalPattern

B IXFE TestSolution. PracticalPattern

1.2.2 — Delegate

Delegate
Delegate 7] HI 1% 77k 5 |, &0l DME A T7i i S 4 B, A m AR D 2R 1) e 0 tH R
JeHAE AW T, Delegate J BLe SRl HAR 775, -l F -

C#
using System;
using System.Collections.Generic;

using System.Threading;
namespace MarvellousWorks.PracticalPattern.Concept.Delegating

public class Asynclnvoker
{
1/ BRFHFPATHLER
private IList<string> output = new List<string>(Q);

— C#



12 C# m 7

public Asynclnvoker()

{
Timer slowTimer = new Timer(new TimerCallback(OnTimerInterval),
"slow", 2500, 2500);
Timer fastTimer = new Timer(new TimerCallback(OnTimeriInterval),
"fast', 2000, 2000);
output.Add("'method™);
}
private void OnTimerInterval(object state)
{
output.Add(state as string);
}
public IList<string> Output { get { return output; } }
}
¥
Unit Test
[TestMethod()]
public void Test()
{

AsynclInvoker asynclnvoker = new Asynclnvoker();
System.Threading.Thread.Sleep(3000);
Assert._AreEqual<string>("method", asynclnvoker.Output[0]);
Assert.AreEqual<string>("fast', asynclnvoker.Output[1]);
Assert.AreEqual<string>("slow", asynclnvoker.Output[2]);

3

76 LTI, TimerCallback /22—~ Delegate, ‘&5 X T &A™ Timer fid & i 75 22 A
W BT e R RSP RAT I, BUEMIRAZ G, R e AT 588, 1
PN Timer WIZEEHAT . BRIEZ AL, BIREBIERIE T —AHEH B2 Delegate
JeXT EARTT R4S, e Bt T Delegate f¥1i 8 55 SEBRPAT 7 VIR ORI G &R o 940 451
T 2 Timer, THUT 7252 524 Asynclnvoker 52451 f¥) OnTimerlnterval 753, 1R 247 4
AR LR Delegate iX Fifih % R34 E 7 V:387R

n

H—3, Wi Delegate A LIS — MG E5Z M ME AN Llin G -
Delegate %75 @ %715 MIRAR, WK 1-2 Fis.

Client InvokelList

1
0..n

<<delegate>>
StringAssignmentEventHandler

1-2 Fl Delegate R EXMEFIEF 5L MBR A EEARIKEK



C#

Hor A Cas ik

using System;
using System.Collections.Generic;
namespace MarvellousWorks.PracticalPattern.Concept.Delegating

{

}

public delegate void StringAssignmentEventHandler(); //ih%e93tE7 %

public class InvokelList

{

}

private IList<StringAssignmentEventHandler> handlers;
private string[] message = new string[3];

public InvokeList()

{
/7 GrE—tdh ok
handlers = new List<StringAssignmentEventHandler>();
handlers.Add(AppendHello);
handlers.Add(AppendComma) ;
handlers.Add(AppendWorld);

}

public void Invoke()

foreach (StringAssignmentEventHandler handler in handlers)
handler();
}

public string this[int index] { get { return message[index]; } }

1/ BARBAET %

public void AppendHello() { message[O]
public void AppendComma() { message[1]
public void AppendWorld() { message[2]

"hello™; }
")

"world™; }

Unit Test

[TestMethod ()]
public void Test()
{
string message = string.Empty;
InvokeList list = new InvokeList();
list. Invoke(Q);
Assert._AreEqual<string>"hello,world", list[O]+1ist[1]+1ist[2]);
b3

%

A, RSB AOFAGE “ VTR (.NET #83%, X0 delegate 75 W) Delegate

I8

N

SEAR B4k [ System.MulticastDelegate, M4 7 EAMERIUE H R (UK 1-3),

Wl e AR AT LA 2R, RN EEY T “+=7 A “—=" @587 DUE T
AYs B LA D i 1R SR 0 R

— C#



12 C# m 9

C#

public MulticastDelegatelnvoker()

{
StringAssignmentEventHandler handler = null;
handler += new StringAssignmentEventHandler(AppendHello);
handler += new StringAssignmentEventHandler (AppendComma) ;
handler += new StringAssignmentEventHandler(AppendWorld);
handler. Invoke();

T

IL (StringAssignmentEventHandler)

-

[SE St ring AssignmentEventHandler
[ ¥} Base Tvpes
[ “i% System.MulticastDelegate
“I% Delegate
i@ ctar{Object, IntPhr)
& BeginInvoke{AsyncCallback, Object) : IasvncResul
& EndInvoke{IasyncResult) ; Yoid
@ Invaked) : Void

.class public auto ansi sealed StringAssignmentEventHandler
extends [mscorlib]System.MulticastDelegate{}

Delegate

- delegate -
Client MulticastDelegate ~

1-3 HTF MulticastDelegate By iE 4514

Jiik, Wt — /NI U A A, — AR S S O R S R, H X
ANEERA G AR E T, i H A O — AR N RS, B0 W b w A RE
7 BRI B A AR — A S H R s HAE R, 4l 4 77 (Anonymous Method )
SEMBAVEE IR RE . BbAL, BB R TTVREs G RO o R TH A JL I R G 1

MNTREAER, W TIe R e AU 20, AT R s 2 5 P RS i) s B P K
AL, HAMERERIER T ({035 Pipeline. Page Controller. Gateway 25), [ 4% J5i:4E % &
BHEREK, BRI T .

B AR B 44 7 ) g R e S A A ke LU T, A9 R R RO B 44 7
TEFEAEAS SO W R PR
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C#
public InvokeList()
{
StringAssignmentEventHandler handler = null;
handler += delegate { message[0] = "hello"™; };
handler += delegate { message[1] = ".,"; };
handler += delegate { message[2] = "world"; };
handler. Invoke();
}

Ll StringAssignmentEventHandler & X T S808 A 515, BARTESERS TRE Hed]
S SRR I AT L™ M43 57— M7 2 1) Delegate i3, {EBEE AE I TF20, w2 3R (1
S, W T B TR I . BUARAE G L R TR A 21 vh 25 471 238 U DG
TR, AR AR PR 7R It dofi] b R F 8 147 0. (U Observer 19 Notify() 572). ik,
TESERR TR, ZEE R LR LA IpiE:
e 51 Delegate Z ¥ & params object[] parameters, Xl /72 AR IE T, £ 5 0] LARR
2.} Smart Delegate, {H/E4F#HAFHHL, JRR & TN 7S HE A — 2 M IR
2S5 B AT REAEAE D, DRI HUF AN F 2R 2, AR GVEAE Iz 8. [ A4 params
object[] parameters Ji(E H #5451k . BFs LA BRI SEUE S A CIEBZ I
I ) Delegate o 3X I AN 5 48 A #2075 W] — A~ 2 44 params object[]
parameters [¥] “ J5 4~ Delegate ke T, (HIXFE kBN H RS SRR Ugly,
W 1-4 Fios

<<delegate>>
UglySmartHandler

K
|

Client

<<method>>
Add
- params object[]
<<method>>
<<method>> / ConcreteAddB
ConcreteAddA - : Integer
- X © Integer -y Integer
-y : Integer -z : Integer

1-4 REARFEREEEELN



12 C# m 11

UML FEAFTIBE “FkB”, 12h T RTEHERMG K FR, LE5TF5HRMA T EM
KRB ey k7. X2 Delegate A 4% 7 ik 2 L, mAAKE A7 HlA L RAEL, 7
R B AR R 64 B AR R T iR 0 B
o LY E AL ObjectBuilder AR B w5 1 ST 75 5K, EL AR FHMIEAS B #5515 4 358 i &
o JRNEULT, ZEHEMHIE S System.Delegate 52)¥. FIUE 1-5 Ff C1. C2. C3 B4R
SRR AL S M ERE R, SEBRERE LR SNV = AN S B ER O v, i
414 System.Delegate il 7] LASEEL 12 1 FH 2K .

<<delegate>>
MemoHandler

+ Invoke(x, y, data)

I

C1 c2 C3
+ A(x, data) + S(x, data) + M(x, y, data)
+ A(x, y, data) + S(x, y, data)

1-5 HUHEMEREERR

UglySmartDelegatelnvoker.cs il UglySmartDelegatelnvokerTest.cs [z~ B4 AL 0T «

C#

using System;
using System.Collections.Generic;
namespace MarvellousWorks.PracticalPattern.Concept.Delegating

public delegate void MemoHandler(int x, int vy,
IDictionary<string, int> data);

// sTEAEH 4 %A B 475 % Delegate
public class OverloadableDelegatelnvoker

{

private MemoHandler handler;

public OverloadableDelegatelnvoker()

{
Type type = typeof(MemoHandler);
Delegate d = Delegate.CreateDelegate(type, new C1(), "A"™);
d = Delegate.Combine(d, Delegate.CreateDelegate(type, new C2(),"S""));
d = Delegate.Combine(d, Delegate.CreateDelegate(type, new C3(),"M"));
handler = (MemoHandler)d;

}

public void Memo(int x, int y, IDictionary<string, int> data)

— C#
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{ handler(x, y, data); }
}
T
Unit Test
[TestMethod]
public void Test()
{

int result = 10;
int expected = result;
OverloadableDelegatelnvoker invoker =
new OverloadableDelegatelnvoker();
IDictionary<string, int> data = new Dictionary<string, int>();
invoker . .Memo(1, 2, data);
Assert.AreEqual<int>(1 + 2, data["A"]):
Assert.AreEqual<int>(1 - 2, data["S"]);
Assert.AreEqual<int>(1 * 2, data["'M"]);

T KRB BAEHCR M T Java 65, BTS00 C#, MG AT SCF S br Ll

KT Java (4R, AHSCH BT m) T Interface 1fidFE Delegate, A7t SE PR
f.NET TR AL FAME R 5 -

1.2.3

AR AR SS AL 4 58— M SR H LR YEdr, W5 SIS T A &, ANhn T 4
i F.NET Framework fL3&47 ()71 TimerCallback 2 25/ Delegate.

C#If] Delegate H& i HAAIGHE, LG A& mA Rk, AzEE &5
XA H AR5 % R A o

Interface nJ LASHI 4 % vtk 2 [ e (1, i H Delegate, 7EizfTid i, wJ LR
PN EER A BNEN H AR TT V.

—_ Generics

HH—AMEH STL 25, B#H —HAIN SR BAHBENES, EEEKA=A
AP LK I8

WEZ G (Fh C<T<TKey, TValue>, V>), FJUK %G FHE—5H%.
ISR TR R iR e S AT iR b A

Britz Ah, A N LR R ——F Generics BIACIIARES o

Jeikih %, WIFCEERZIHAR RIS Wi Care M55, HEHE, IBUHRZIEEE P11,

AAENTERNGL, 2 W& A RGBS TR, LU 5 LI,
UR— UE S5 BE TR i XA IR AR > — LT AL, (URIAN e ? W RS2 L Z R KT

— C#
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BRI, MSTA TR G @R m AT B, A S AN g optional T A
essential {1 T, J5t DR f S—— OO KRR RN T8 ) A\ 23 B A RIS TAE, R AniE i
NIEAT 2AFEI N Y, B RREAAT1fioE — D).
T2, CHEELS T FAMT AR TS 8 ) SCHFE ?
e Class: 24t 7 xS LSt A%
o Interface: Mt I XI Class 170 HIl % .
e Delegate: Xt J5ikMIH% .
o  Attribute: XJFATTHIRE IS
e Generics: % FIRKZHE—0. MWL, B n PHIS NS

e, KREN @A T LU 3225 . Factory T LA L Y4 % 25 8 Sk——Interface .
Abstract Class, HZE7FHAERE KRS Class, {H Factory B5 5k Abm —58, Wik
BOLIE A A 25 A1 100 5 —A, WONZR-AIT— “3, e
EETESHANL”, Bl —r. S8, REZRSRBABITHTTESYE
REHENE, BHINL. EMIUIERZHIENT, %£FEIE typeName X AAT LS4 1E K
B SR —ANHIXHE P ) Factory, X L) typeName S 27 Lg% System. Type Z51R51
4%, I System.Activator ZhAA: sk, it
e  TopNamespace.SubNameSpace.ContainingClass, MyAssembly
e  ContainingClass, MyAssembly, Version=1.3.0.0, PublicKeyToken=b17a5c561934e089

N KA T I

C#

using System;
namespace MarvellousWorks.PracticalPattern.Concept.Generics

{
public static class RawGenericFactory

public static T Create<T>(string typeName)

return (T)Activator.Createlnstance(Type.GetType(typeName));

¥
}
¥
Unit Test
[TestClass()]
public class RawGenericFactoryTest
{

interface IProduct { }
class ConcreteProduct : IProduct { }
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[TestMethod]

public void Test()

{
string typeName = typeof(ConcreteProduct).AssemblyQualifiedName;
IProduct product = RawGenericFactory.Create<IProduct>(typeName);
Assert.IsNotNull (product);
Assert.AreEqual<string>(typeName,

product.GetType() -AssemblyQualifiedName);
¥
}

B AT LA Factory #2 ELATERI T2, Bt A AR IR T
C#
public class RawGenericFactory<T>
public T Create(string typeName)

return (T)Activator.Createlnstance(Type.GetType(typeName));

}
Unit Test
IProduct product = new RawGenericFactory<IProduct>().Create(typeName);

FAL D He AT LA L 3@ ST ) System.Object 85 A, I ek 248 7R e e i 8 ) AE ORAIE
Factory JEJUPEMIRTEE I, &) RFPRDCZAT “HA” 17— BRI A . A
M5, A H Factory 1%/ AAIS AT & X Factory [ S R4S H IR0 5y — 16, HE2508E

br LA, typeName — Ml iRl4s A bR SO PRI R0, ) J7 ik — e fl B & Uy ) 35
IYBRATF L B i A () H bR

XA R R LR A 2, R FE T Builder BEaRAERC, 2 (¥ Builder 4524 1]
TR CHseBlT o, i 1-6 Pros.

<<Interface>>
Director IBuilder

+ BuildPart()

]

BuilderBase

g

ConcreteBuilder <<Interface>>
——— > IProduct

+ GetProduct()

E1-6 ZftflZEEAMNBHRSEN

— C#
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{H5ZBRr TR R T BuildPartA(). BuildPartB()Z #h, &7 E8 N R JLBY BELRE, Het.
e Pre Constructor: #£4~ BuildUp i F22 i, RG4S Part BIRCE (5 SORIELE S A7 S i

& Part 2% IProduct (M3 I{E B, JUILE BuildPart f1¥k)%

e Initialization: SR Part 2 J5 IF e FLid F2
e Post Initialization: Z%ACY J5 215 77 B4 FEHLSLFIth AL . 25 7 BEIMYL B IR T
CInstrument Attribute) . A& 75 75 B8 il H & mlifldy s AT A e S5 30 .

I B EA 1 HBAC 45 Director 52)%, 4 Director #iKEE T, Ayt Mg h
FRERIE L, AN B A S XL HIRZ i S b BR5E ik, XA, Director i 24 “ EFFK
J&” B TAE, TIEHEHE “SEFERT, RIE Builder HEZL AN FaE, WKl 1-7 Fim. ©A1
B 4E A B E VT FIALE Builder BiZUEE 0 PR N H N .

DirectorBase <<Interface>>

+ Builders : IList<IBuilder> IBuilder
+ BuildStrategies : IDictionary<Type, IList<IBuildStep>>

+ BuildPart()

PreConstructorBuildPhaseBase

—
/
<<In_ten‘ace>> =\ InitializationBuildPhaseBase
IBuildPhase < }- ——
N F—
? PostlnitializationPhaseBase

<<Interface>>
IBuildStep

PreConstructorBuildStepBase % PostlnitializationBuildStepBase

InitializationBuildStepBase

1-7 BEEREIEEFRKXRIERSLEN

IXFf, DirectorBase {X i {47 P44 &——Builders Al BuildStrategies. ' Builders /&
IBuilder [¥j455, 1fi BuildStrategies W4 fit 1 73 K047 1BuildPhase (& HAHZC 1BuildStep) [
Uise. T2 Generics 5 A& {R1E A System.Object 17 % /X Jjl| e ?

o TN, WEAMARMMMEEM OIS, —HTR.
o URIEMIHEHAT RIS A, ARSI A 31— InvalidCastException.

— C#
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o Build f T3 £ 5 A, JE W AR BAT ISR B —, G | Build ¥ f 24 Build
Phase, 4§/ Build Phase X ] fgfu$52 4™ Build Step, EN{H{ System.Object 5 H A% 1
(12 20 2 4ot R B AR /NI B 8, AR R T LA AT R 45 55, AN RS 2 A/
AT .
Generics 7E 454 RUAAT Xy BUREA b () 4 ] 32 B8 2 fe m L @ M, filln: Adapter
TERLI R R, IR R IO M B, it —A> Type Cast (GEAUEE), Jr LAHIZ B v)
PLE X —AN%5E 1Y IGenericAdapter, 7 BIACHS 1R

C#

using System;
namespace MarvellousWorks.PracticalPattern.Concept.Generics

{
public interface ITarget { void Request():;}
public interface IAdaptee { void SpecifiedRequest();}

public abstract class GenericAdapterBase<T> : ITarget
where T : l1Adaptee, new()

public virtual void Request()

new T() -SpecifiedRequest();

R T — A BRI R LA MR A G 2R, ol 8 A A T B N IR 6
Ao WO SE L W R RDE, RS R R T
e  Builder [fJ Director;

e  Composite;

e  Flyweight H C.I#) Factory;
e Command fJ Invoker;

e Memento ffJ Care Keeper;

e  State fll Strategy fJ Context.

Brubz Ab, Szbr TREGE 2B WY1 772, BIF2E IDictionary<K, V>, IList<T>,
Stack<T>F1 Queue<T> FMRM ., WRAMEHZR, WG MM HRARE T “fha=”
Vi), PO E N B AR AL, 2T 2RSS AR 24?7 ANHRE, #ik
A WHCA System.Object T, AT DUMERBE S S T AN LIRS o (R — Nl
A SEACHS FEAL AL LT “AbTh”, XA REURAEE R 1o M — Bz Akm s, 28
MEGKEXERELE. HOMSHERH, MAMUUFELE UML BIEK L.

— C#
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I3 A HORTE M RE CT-Bok AR SHUATRALE], BR 7 MSDN S 43 K47 il 52 14k
REREAL, AU R
o RN RSB S EL RN, SRS B A A R RS AR B - - il4K
(YU

C#
namespace MarvellousWorks.PracticalPattern.Concept.Generics

public interface I0rganization { }

public abstract class UserBase<TKey, TOrganization>
where TOrganization : class, lI0rganization, new()

{
public abstract TOrganization Organization { get;} // method
public abstract void Promotion(TOrganization newOrganization);
// property
delegate TOrganization OrganizationChangedHandler(); // delegate
}

b

o  ZHLIRAEHT Attribute.

RIS HRIET S R BB LSS e oh o B s S8R S50l i i % AR AR
AN, LR ZRIEE 1 SN —— T80 AR O A R, IS TR
A, JF B AAE A S SR N, BRIl —A “ 207, BIATE IntelliSense J S H—28 7%
PG, LRgmALEE A PREE, 1Kl 7 6 Y S AR I —— a7

AAirh, RIS HLRPAE 2T mA%, 154 Example %X R, LSIMEREL. T
ZW77E A void R [EME T LT, HZEE Console WriteLine; {HUZ1E N TRHLARHS,
#A where T : IProduct, new() {12 AL 40, 7 Factory HLTH new T() i B sl S B R g R 415 5%
FEARSIRMISEI SR, BTl WRIEAE B 4T, 12 S ZA B v R i TR,
EFA AL
1 Bt AR ORI, BEARIEE RPN E, REEREMNSHL R,

2. BRT MBS, RATREAEAEA PR B I AR R S 40 (“HRRTLR™

BRubz Ah, S v oA N B AL TR R R, ATREIS A A “where T:A || B”
o “where T: A && B” Z IS, Rl it, 5 B AR AU 5 LA Ry & Hih
SRR . ARATHE, NET AR AR 1) IpEFIBRATTH 1 A5 S AR R LAt DG Tk
R IpE—FE——BIANF S0 -

C#
namespace MarvellousWorks.PracticalPattern.Concept.Generics

{
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// fgikEfiwhere T - A || B &%
interface INewComer { }

class OrA : INewComer { }

class OrB : INewComer { }

class OrClient<T> where T : INewComer { }

// BxEENwhere T - A 8& B 895 %
interface Layerll { }

interface Layerl12 { }

interface Layer2 : Layerll, Layerl2 { }
class AndA : Layerll { }

class AndB : Layerl2 { }

class AndClient<T> where T : Layerl2 { }

A EE S H INewComer, ILayer FLA S 244, LM Visual Studio .NET [#] “Extract

Interface” 3¢ B PRI GeaX AN 1), 40P 1-8 T

J Run Tesk(s)

Test With *

Repeat Test Run

Refactar » | a¥  Rename...

Create Unit Tests. .. .V-D Extract Method...

Create Private Accessor i Encapsulate Fisld...

Insert Snippet. .. | T¢  Extract Interface...

Surround With,.. % Promote Local Yariable to Parameter

G0 Tao Definition Remove Parameters, .,

-
T

o

w
o

Find &ll References Reorder Parameters. ..

Breakpaoint *

1-8 {#H Visual Studio .NET 3# L {CATELR B4 X

R AR b S TR, RBEERE Sy, Rz A, RN
42 Cast i3k Cast i 225, ZEEE T .

il e NI A T S P AP EIVA

Uk B CURI 30, S

—_— Attribute

WAL F A, A BEATEE Attribute SETT RN T, BT R E R 2 A 58 42l 75 52 i

— C#
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AT, R 2e i T b Decorator J# i EAEAEA A R FRRRB AT 2RI IR T, AR
2, Attribute JUIE L —/NFE IG5V 28 7 R TR T AL
Attribute
1X B UL Builder #2041 156, #ERA MMk e % Builder F1—/NSZ4K Builder,
LEME N T G 4E Unit Test (0518, #4007 —A Log J@ M, i 5%E Build Part [ 2. 4L
L

C#

// Builder Fh%A74H % 3L
public interface IAttributedBuilder

{
IList<string> Log { get;} // itk Builder ##UATH L
void BuildPartAQ);
void BuildPartB();
void BuildPartC(Q);

}

public class AttributedBuilder : lAttributedBuilder

{
private IList<string> log = new List<string>(Q);
public IList<string> Log { get { return log; } }
public void BuildPartA(Q) { log.-Add("a"); }
public void BuildPartB() { log-Add(*"'b™); }
public void BuildPartC() { log.Add(''c"); }

}

)5, % Director 55 Builder 2124184 LI DirectorAttribute J& 1 KFEIR,
Ifii Director 7t BuildUp f¥yid #2rh, it s 56 K440 5C Builder ) DirectorAttribute 417, X %1]
RIATIRLH T )5, $ATHA DirectorAttribute $i5 1) (1) Build Part J7%. QRS GIF:

C#

// i&it attribute ¥ /& Director
[AttributeUsage(AttributeTargets.Class, AllowMultiple =true)]
public sealed class DirectorAttribute : Attribute,
IComparable<DirectorAttribute>
{
private int priority; /7 PATH S
private string method;
public DirectorAttribute(int priority, string method)
{
this.priority = priority;
this.method = method;

}
public int Priority { get { return this.priority; } }
public string Method { get { return this.method; } }

// RS S 1Compare<T> %3L, @-F Array.Sort<T>
// ETRRFFHF], @ Array.Reverse £ x4 R4, BHbiX ZiR%ET
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11 BT XA NS IM AR ST E IR AR
public int CompareTo(DirectorAttribute attribute)

{
}

return attribute.priority - this._priority;

}

public class Director

public void BuildUp(lAttributedBuilder builder)
{
// 33X Builder ¢ DirectorAttribute M
object[] attributes = builder.GetType() -GetCustomAttributes(
typeof(DirectorAttribute), false);
if (attributes.Length <= 0) return;
DirectorAttribute[] directors =
new DirectorAttribute[attributes.Length];
for (int i = 0; 1 < attributes.Length; i++)
directors[i] = (DirectorAttribute)attributes[i];
// #5A DirectorAttribute #AESBEFHA G, BAWIT
Array.Sort<DirectorAttribute>(directors);
foreach (DirectorAttribute attribute in directors)
InvokeBui ldPartMethod(builder, attribute);

}

// helper method : #: DirectorAttribute #&K, #ATHM %4 Builder 7k
private void InvokeBuildPartMethod(
IAttributedBuilder builder, DirectorAttribute attribute)

switch (attribute.Method)

{
case "BuildPartA": builder.BuildPartA(); break;
case "BuildPartB": builder.BuildPartB(); break;
case "BuildPartC": builder.BuildPartC(); break;
s

}
3

A, MIBF 1) DirectorAttribute >k 2 X Builder F3EHCREE . 7R B AT T

C#
[Director(1, "BuildPartB™)]
[Director(2, "BuildPartA™)]
public class AttributedBuilder : lAttributedBuilder
Unit Test
[TestMethod]
public void Test()
{

IAttributedBuilder builder = new AttributedBuilder();
Director director = new Director();
director.BuildUp(builder);
Assert.AreEqual<string>("a", builder.Log[0]);
Assert._AreEqual<string>("b", builder.Log[1]);
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R EAE O Builder R BCERE, XA EIG I ESAISC R AERIAT, Bl H A

C#

[Director(3, "BuildPartA™)]
[Director(2, "BuildPartB™)]
[Director(1, "BuildPartC™)]
public class AttributedBuilder : IAttributedBuilder

Unit Test

[TestMethod]

public void Test()

{
IAttributedBuilder builder = new AttributedBuilder();
Director director = new Director();
director .BuildUp(builder);
Assert.AreEqual<string>("a", builder.Log[0]);
Assert._AreEqual<string>("b", builder.Log[1]);
Assert._AreEqual<string>("c", builder.Log[2]);

3

Sehr TRET, Attribute & F S5 FI S BOE — R, Lbn[Director(2, "BuildPartA")]
R SE RN T 10 2 FR AR AT AR SR o BURE LR IT R M B bn 1 — 2684 (140 A T
YE ({541 Director A1 DirectorAttribute ) 4uh%), {HMNAIHIE A, Jkb> T & e X Director
AHSG BuildUp ERCIE AR o X3 HoABAT A RS54 B, Attribute [RIFERT LLAVR 2207 g
&, pb g PR R E S AR . L
o it State A HI N B L.

o {2 Proxy 7 BN ia R MRt Attribute AR HL K

HARFTE LS Attribute 47 FERLA PRI A (0 2R RFAE, H AR BuildUp (AN Z = A Part,
M —4 %L, 2% 40 Z 4~ DirectorAttribute B LT AN KAIE, MG RBKR “B” T;
TN, ZhAs R N DirectorAttribute 75 %8 i B Mg R ACRY, AR ) — AU #SHE
F

fifk 7k ik Attribute EAAALAREE, HURCE PR SRR SR 1 AR L vT AL

22 |"1f Delegate 43 [1) MulticastDelegate, rJ LAYt HAT Multicast F#PE (1) Attribute,
‘B R AL L) Composite K528, WK 1-9 s,

IXFE, &4 IAttributedBuilder SHERIYALE — IDirectorAttribute, ‘& 7] GEfE—AN R T
f] DirectorAttribute, tA] fE /2483 T —41 DirectorAttributeBase ] MulticastDirectorAttribute,
BE—ANE A DirectorAttribute 4. RIEAIN LA I tB A X R, B AT RS & S
ARG XML ¥, R R . IXRE, R 1AttributedBuilder (¥ JE P T EAE S, Lo g n
s M BR —> DirectorAttribute, {2 Slid B SCAFRI AT, R4 W] LLOR§F  1AttributedBuilder 15
IDirectorAttribute 1) 1:1,
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<<Interface>>
IAttributedBuilder

|

<<Interface>>
IDirectorAttribute

+ Invoke()
+ LoadConfiguration()

]

DirectorAttributeBase System.Attribute

MulticastDirectorAttribute

DirectorAttribute
<7

+ operator +()
+ operator -()

& 1-9 BEHEEXEREM Attribute H5& 884

WV 2 N, FAVEIEEET Attribute FIITAALSUL HOREE NI, OO0 AFBA 4
e, EAETR L, A “IA” S TFRINEE—ME L. 55 TR,

1.25 C#

R as R R U A TR

ROIRIHIL, BT YD B FE R S F AR R i A & R AP A . (B e L
T, BERBIAAIROR, EEAT R
1 RN, SRJ5H%R for(int i=0; i<arr.Length; i++)iEH
2. RAE—4] get**(idx)F put/set***(idx) 1 J7 %

HAR Java 5 CHUL WU TIRZ, (HJZTE Indexer B3, AN IS4 B
it add. remove. get Z FHVEEEEL, CHT Indexer 45 N—FPHE “iEA)” KL, £E
R AEARM, 8 T SRR v 77 2, i B — RS8BT LU AR 1 & 51
i) 77 2.

ANV PR AR 2 1 mhs: B A gD, TR MG TAER D BRmILSE, M
S EAWE D SEATH o [HIAR— R A X BRI IHALA AT — 4 PK (Primary
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Key), & M4 PK 246, Hin—2e IDX (Z5)) We? affemt— PK, WAl PK +
IList<IDX>; Indexer th—#f, ®TRIH—A, WaLlEEL1A.

R e fe 4, HN A ¥, LI MSDN K Index Tab 4], %A Array 2 5
SR E 1-10 Fios.

Filtered by

~

array
arrav-element initializers
array binding
Array class
(See also arraws)
about Array class
all members
canskruckar
grouping data in collections
methods
properties
samples
&rray collection bype
array conkents
ARRAY data bype ['WDK GDL]

array data types -
arraw dafiniticne TALITORAA T

dpontents || 3 Indsx

1-10 MSDN Library B& 3| Eif &R

Il

WEE YL, RIS TRATE AL 101 FPRSFRICED, N S R A8 |
(ot R, RIS A2 R 4 Kt 57 Index B HHBE Lin A L. ol ARG G b

C#

using System;
namespace MarvellousWorks.PracticalPattern.Concept. Indexer

{

public class SingleColumnCollection
{
private static string[] countries = new string[] { "china",
“chile"™, "uk"™ };

public string this[int index] { get { return countries[index]; } }
public string[] this[string name]
{

get

{

if((countries == null) || (countries.Length <= 0)) return null;
return Array.FindAll<string>(countries,
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delegate(string candicate) { return
candicate.StartsWith(name); });
}
T
}
}

Unit Test

using Microsoft.VisualStudio.TestTools.UnitTesting;
using MarvellousWorks.PracticalPattern.Concept. Indexer;
namespace Marvel lousWorks.PracticalPattern.Concept.Test

[TestClass(Q)]
public class SimpleColumnCollectionTest

[TestMethod]

public void Test()

{
SingleColumnCollection ¢ = new SingleColumnCollection();
Assert.AreEqual<string>(‘‘china”™, c[0]);
Assert.AreEqual<int>(2, c[''ch'].Length); // 4 ¥ china#f= chile %%
Assert.AreEqual<string>("'china”, c["ch"][0]);

AR, NI IEAFAE ) — Bl e —— KA BUKIK " T3, WinForm 5 3R
HAFGE BT L] 1-11) —— “ROERICREE SRR T, W0SER, AR5 H Ok
BTG RN TE, ST, WAL NE— IR VRREME BTN T

'ir? ﬁ'ﬁ? {é AbstractAnnotationvaluevisitoré {J1ava Platform SE 6)

4

Java™ Platform
Standard Ed. 6

All Classes

Adler32

AffineTransform
AffineTransformOp
AlgorithmMethod
AlgorithmParameterGenerator
AlgorithmParameterGeneratorSpi
AlgorithmParameters
AlgorithmParameterSpec
AlgorithmParametersSpi
AllPermission

AlphaComposite
AlreadyBound
AlreadyBoundException
AlreadyBoundHelper
AlreadyBoundHolder

AlreadyConnectedException
AncestorEvent

Ancestorlistener
AnnotatedElement
Annotation
Annotation

AnnotationFormatError .
mantatinnl divreore
<r | _’I_I

L bl

& 1-11 JavaDoc BZ3IER

— C#
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Z YIS I 5 i 2 2441 Ak System.Data T ) DataSet fil DataTable %2)& T, 3&Ai]
& Indexer “over Indexer T over Indexer” 2 JGIHALE, REIFCHETR:

C#

using System;
using System.Data;
namespace MarvellousWorks.PracticalPattern.Concept. Indexer

public class MultiColumnCollection
{
private static DataSet data = new DataSet();
static MultiColumnCollection()
{
data.Tables.Add('Data™);
data.Tables[0].Columns.Add(*'name');
data.Tables[0]-Columns.Add(*'gender™);
data.Tables[0] -Rows.Add(new string[] { "joe", "male" });
data.Tables[0].-Rows.Add(new string[] { "alice", "female" }):

}
public static DataSet Data { get { return data; } }

}
}

Unit Test

[TestClass()]
public class MultiColumnCollectionTest
{
[TestMethod]
public void Test()
{
Assert.AreEqual ("'joe",
MultiColumnCollection._Data.Tables[0]-Rows[O][''name']);
Assert.AreEqual (""female",
MultiColumnCollection.Data.Tables[0]-Rows[1]1[1]);

RDBMS

“CRGIERT EALIREBAVR A RIS RDBMS COCREIEAE) TRG], s
IR PR R 5 M IR R — R, D T ME— ARyl R4 sk, i 4 F B - e mm—PE R
Sl S EATEYE (B T RE R — IR AT R LIS . NET P& 20 T ZRAm
JifE, MN—TFFaamh SR 24611 DataSet AL T DOM (1) XML fi# M4, BE#A NET & 4
F) 2.0, XWHAHIBCE AR ] DU AL T A2 r 5 BV el o NHT AT B R [  2 T i
PEEETECA R LI O TR 2. KRERMWSE), MR8 X T —A 4k
DA ) 2 75 2

Fetn: —AN G T92R4FE “FirstName”. “FamilyName”. “Title” 3 3@, A1 %t
e~ Staff AR BLATRM 0 TE R, WiE 1-12 k.



S complexTypel ¥ Employee [Employes)
ref=Emploves (Emplovee) FirstMame string

Familyhame  string

Title string

< Emplovee (Employvee)
FirstMame skring
FamilyMame  skring
Title skring

B 1-12 BEEBEFEAPENE

[l ARG UL 485 s A D BRI i 22, AT MR & (e 8¢ (FirstName +
FamilyName) #20k—AN%5 125 s i) HAK 0 Tadske i
(I e R EE S (RS e G INES

C#

11/ BEABRL R4 B FAREA
public struct Employee

{
public string FirstName; // PK Field
public string FamilyName; // PK Field
public string Title;
public Employee(DataRow row)
this_FirstName = row["FirstName'] as string;
this_FamilyName = row["FamilyName'] as string;
this.Title = row["Title"] as string;
¥
¥
public class Staff
{

static DataTable data = new DataTable();

117 BEEE

/77 <remarks> 5 FREcHE 5 % A M B 5 AR R 18 AF</remarks>
static Staff()

data.Columns _Add("'FirstName™);

data.Columns._Add(*"FamilyName™);

data.Columns . Add("'Title");

// pk - familyname + firstname

data.PrimaryKey = new DataColumn[] { data.Columns[O],
data.Columns[1] };



12 C# m 27

data.Rows.Add(''Jane', "Doe', "Sales Manger');
data.Rows.Add("'John", "Doe", "'Vice President'™);
data.Rows.Add(*'Rupert', "Muck'™, "President');
data.Rows.Add(*'John™, "Smith", "Logistics Engineer™);

}

/17 ATHSPKIEE
public Employee this[string firstName, string familyName]
{
get
{
DataRow row = data.Rows.Find(new object[] { firstName,
FfamilyName });
return new Employee(row);
¥
¥
s

2. JERL R ICIRAEIE

Unit Test

[TestMethod]
public void FindStaffQ)
{
Staff staff = new Staff();
Employee employee = staff[''John", '‘Doe'"];
string exptected = "Vice President";
Assert.AreEqual<string>(exptected, employee.Title);

WS, XA R RE RO S, BATTAT OB AR 51 & A RIS S 5 R, (H
REGE LSRN ASEINRE, RS “fz L, RIS TR “ 2R 24, ik
FEE AR R HE AR . AR5 CHREARF AL, BN EAN R T BT
(delegate), 1fi HL.NET Framework FCL #f7rthfefit 7R 2 R MIZAE, PrEAIRAIAG: N
IR

K, BAT BRI S h R Hom R, stRAEAE ] SQL Ui WHERE 16)—
B, MR it 2 DL RIS K7 5 A AR ER BEAT Ik . s IR h

C#
public class Dashboard

Ffloat[] temps = new Float[10] {
56.2F, 56.7F, 56.5F, 56.9F, 58_8F, 61.3F, 65.9F, 62_.1F, 59_2F, 57_.5F };

/// 5 SQL %4 F Where F &) 49 2R 3EF £40
/// <param name="predicate'>/# A8 &N </param>

public float this[Predicate<float> predicate]

{
get
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float[] matches = Array.FindAll<float>(temps, predicate);
return matches[0];

T
3
}
Unit Test
[TestMethod]
public void FindData()
{
Ffloat expected = 65.9F;
Dashboard dashboard = new Dashboard();
float actual = dashboard[
delegate(float data) // Predicate<float>#%it
return data > 63F;
Assert’.AreEqual <float>(expected, actual);
expected = 56.7F;
actual = dashboard[
delegate(float data) /7 EAHN
return ((data < 63F) && (data > 56.5F));
Asserf.AreEqual<float>(expected, actual);
3

AN, 8 SERRfE T WHERE 1) 1] R 2 4G AS K — 45 (0 BRABI 41, xF ik, &F18%—
FERTLASE . 40, WHERE &4 7] LLE U R IR TE R :

C#

///7 5 SQL 3% ¢ F —28 Where F & # 2 R4E % 240
public float this[params Predicate<float>[] predicates]

{
get
{
1/ EREITTOLE L@ HIT, R EARME SQL 4 Where %42
1/ EARS ekt
throw new NotSupportedException();
}
¥

63 LINQ W& %31 B: F—A, &5 BT 2M kA4 T LINQ i iE Lamada & ik
KRR b, TidA—LRH.
0 Ttk B—RAOGELLER, MAAMELERE (LFRMNTALE R
K B —/~ |Enumerable<T> ),
® I E AR P AZFAE R 6 A E A, LINQ A &Fr 1 B Hakhibey LINQto 27, @™
B BB PIFHE—F I L S5EL. EmANGHX, BARFEFL
M%E LINQ &4, it it kBr+T.
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Fit, FeRH LA AERE N TG AL, R BMIED, LINQ TAN I
RiEH, BPARFERTOUELRT R LARGIRT, HRABES LT, X7 8R
FRRMRIE LINQ to A 5 g sk, FRBERTEAYF AR R 4915 7).

RO RAT “ LA BB S RE, SRR AR S SRR, K58 aibAR
M RAF SR AN, RIS R

Conversation
BFARF: “C, hARNESER 22
%é\é—éﬁ, “7*%”

BPALR AN, KRG 3RV
REXE: “c[2], FHF—~

SR BATTBRE V2 N SRRl 55 UL A 2R R I RE A — 1, B AR SR [R) A vT LU SR

VA BRI, A IR 77, E

o I IR A R TR

o JEHE (Property): AR “Efeeee AR S NI T e O TAE,
FIARIE A et Gl BEAE) sl tE (TR

o WAL KA “ALTAE " (IR,

o TTHHRRT Yoo R MR, B,

SERMGPESE , AT WAL RTINS R B R, (HAt SQL v
') WHERE 7%, AT LM SR 2 o 36 0 Bt RE 2 FATHIRE R SE ISR 00 L S Ins ki«

1.2.6 C# — Iterator

KT Template 3X /™ H AR ] ) 4 G (015 B HRFIEAL, IEACHS RS CH AT LA ) 55 )
Mt T . .NET Framework 3 1 21 IEnumerator 4 1, &4 Java S5 ANt “ 227 1
221 foreach. IEACHSHONE AR WG SRALTF U7 10— A AL AR R 2 228N 0 R
FB M RO T RN S 2% 1) A FR 2

TAREHEE T, BRT Composite. Iterator /N HEA R 0] DUR A A S 52 b, i THis
T s T WP 5%, Facade. Flyweight. Interpreter. Mediator. Memento %25 (4T
ks S RO FRE AT DUBL IR A AR i f e v, BU BTN RAHR AR — RIS, i
T I AEAN B2 S 4 M B

XHFE—AFY), ARANSAARNEL.
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| 1 C#

XHEW—FE, BRI, (FOEARRTES TN ANFEETSCRREIT, 270 N & ] fg
SERANE . 1ELF, Iterator 24 T IXFE—AMLE, ST — M, BT HEZ A IEnumerable
ZRBAEZ D, [FIRE AT DR — N RN 1IEnumerator (G2 R EAEZ TE)D . 74l
'fﬁﬁ%ﬁﬂ_l::

C#

using System;

using System.Collections;

using System.Collections.Generic;

namespace MarvellousWorks.PracticalPattern.Concept.lterating

{

public class Rawlterator

{
private int[] data = new int[]{0, 1, 2, 3, 4};

/7 SR e T AR 0 23R R
/] R B PARFERRERGAEE, TAKRMZA F8 public IEnumerator<int>
public IEnumerator GetEnumerator()
{
foreach (int item in data)
yield return item;

}

/7 EEEASR ] R 4549 1Enumerable
public IEnumerable GetRange(int start, int end)
{
for (int i = start; i <= end; i++)
yield return data[i];
}

// 71 “42” k49 1Enumerable<string>
public IEnumerable<string> Greeting
{
get
{
yield return "hello";
yield return "world";
yield return "1';
}
T
}
}

Unit Test

[TestClass()]
public class RawlteratorTest

[TestMethod]
public void Test()
{
int count = 0; // M:X IEnumerator
Rawlterator iterator = new Rawlterator();
foreach (int item in iterator)
Assert.AreEqual<int>(count++, item);
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count = 1; 7/ MREA KAz 449 1Enumerable
foreach (int item in iterator.GetRange(1l, 3))
Assert.AreEqual<int>(count++, item);

string[] data = new string[] { "hello", "world", "I1'" };

count = 0; // MERF T “42” k49 1Enumerable

foreach (string item in iterator.Greeting)
Assert.AreEqual<string>(dataf[count++], item);

AR, MR ACHIE A S P B AT s RIS /DT I, AR Bl T K3 StE

TVilR B Agh k. X BARAR— R JE——5 L LR () I8 — R a), AEARL G T ARAEAT 4
J7? Wk 1-13 o

FERUERIL, o L SRR AREIR I, A BATMB A THRARAT AL S ORATAE — DA HL

FERE L AR EAER 1, S A BB AT TARAT AL St e DR A7 A — AN BAAI L

BT AERLG BN T M LT RRARMAL, BB AR AAE I
AT —ZNEEATHT R, MAINIB RN 01, Wl RSO — DR AL,

.

B 1-13 —/BleAERx KB LR L

BARNE PR AR, IS L PAT 28 R %, AN AR AT I P FL A SR 1)

—FE, MR BT, SRR AR H B EAT IEnumerator .

Stack A1 Stack<T>#{{r] LU ik GetEnumerator()3k {5 .

Queue. Queue<T>. Ayyay 7] LLii ik GetEnumerator()3k15

BTIA T3, Hee AT, AR — X8, O

LERE T B3 v LLIRAS IEnumerator 2 J, i 247 — AN BATAL5 8 R I B R IRAT
FrAAHRA, BB E 2R CRTHEE I WBRR, FOAEHAGKR, LEHG1E
—itd, AP E IR S GRS MulticastDelegate) .

— C#
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1. #iBEA i T——ObjectWithName, HACHS AT -

C#
public class ObjectWithName
{
private string name;
public ObjectWithName(string name) { this.name = name; }
public override string ToString() { return name; }
}

2. BEHIRANORAE DL AR B O, JLACRS b

C#
public class BinaryTreeNode : ObjectWithName
{
private string name;
public BinaryTreeNode(string name) : base(name) { }
public BinaryTreeNode Left = null;
public BinaryTreeNode Right = null;
public IEnumerator GetEnumerator()
{
yield return this;
it (Left != null)
foreach (ObjectWithName item in Left)
yield return item;
if (Right !'= null)
foreach (ObjectWithName item in Right)
yield return item;
}
b3

3. Wit B 4455 % 1 Compositelterator, HACHS T -

C#

using System;

using System.10;

using System.Collections;

using System.Collections.Generic;

using System.Reflection;

namespace MarvellousWorks.PracticalPattern.Concept.lterating

public class Compositelterator
{
11 ABEAT VA 3 RRB S5
// B-F#£47% object , Frvh Compositelterator A & T#E
private IDictionary<object, IEnumerator> items = new Dictionary<object,
IEnumerator>();
public void Add(object data) { items.Add(data, GetEnumerator(data)); }

/7 SR VAR 7 69 IEnumerator
public IEnumerator GetEnumerator()

{
if ((items = null) && (items.Count > 0))



}

12 C# |

foreach (IEnumerator item in items.Values)
while (item.MoveNext())
yield return item.Current;

// *IX IEnumerator
public static lEnumerator GetEnumerator(object data)

{

}

if (data == null) throw new NullReferenceException();
Type type = data.GetType();

// =% Stack

if (type.lsAssignableFrom(typeof(Stack))
|1 type.lsAssignableFrom(typeof(Stack<ObjectWithName>)))
return DynamiclnvokeEnumerator(data);

// Z%F A Queue

if (type.lsAssignableFrom(typeof(Queue))
|1 type.lsAssignableFrom(typeof(Queue<ObjectWithName>)))
return DynamiclnvokeEnumerator(data);

// ZF A Array

33

it ((type.lsArray) && (type.GetElementType().-IsAssignableFrom(

typeof(ObjectWithName))))
return ((ObjectWithName[])data) .GetEnumerator();

/! RE A=A
if (type.lsAssignableFrom(typeof(BinaryTreeNode)))
return ((BinaryTreeNode)data).GetEnumerator();

throw new NotSupportedException();

/7 @i B Eh AR R A8 % 449 GetEnumerator & 3KE IEnumerator

private static IEnumerator DynamiclnvokeEnumerator(object data)

{

}
}
3

if (data == null) throw new NullReferenceException();

Type type = data.GetType(Q):

return (IEnumerator)type.InvokeMember(*'GetEnumerator",
BindingFlags. InvokeMethod, null, data, null);

4, FOGIRREAE, HACKE AR .

C#

[TestClass()]
public class CompositelteratorTest

[TestMethod]
public void Test()

{

#region E&MXIIE

// stack<T>

Stack<ObjectWithName> stack = new Stack<ObjectWithName>();
stack.Push(new ObjectWithName(''2'));
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stack.Push(new ObjectWithName(''1'"));

// Queue<T>

Queue<ObjectWithName> queue = new Queue<ObjectWithName>();
queue.Enqueue(new ObjectWithName(''3'"));
queue.Enqueue(new ObjectWithName(''4'™));

/7 T[1

ObjectWithName[] array = new ObjectWithName[3];

array[0] = new ObjectWithName(''5");

array[1] new ObjectWithName(''6');

array[2] new ObjectWithName("'7'");

// BinaryTree

BinaryTreeNode root = new BinaryTreeNode(''8");

root.Left = new BinaryTreeNode(''9™);

root._Right = new BinaryTreeNode("'10™);

root.Right._Left = new BinaryTreeNode(''11");
root.Right._Left_Left = new BinaryTreeNode("'12");
root.Right.Left_Right = new BinaryTreeNode("'13");
root.Right_.Right = new BinaryTreeNode("'14");
root.Right.Right.Right = new BinaryTreeNode(''15");
root.Right.Right.Right.Right = new BinaryTreeNode(''16");

// &FFrA IEnumerator st %

Compositelterator iterator = new Compositelterator();
iterator _Add(stack);

iterator _Add(queue);

iterator._Add(array);

iterator .Add(root);

#endregion

int count = O;
foreach (ObjectWithName obj in iterator)
Assert.AreEqual<string>((++count) .ToString(),
obj.ToString());

TGP X R N R G 2 A%, MRS IS R EREA ], A 2T e 14
public 1, WL AT REHBAR A Iterator, AT LUK 2 M 5 ZEAL ] 1) AU 41— Iterator (L
K 1-14), IXAFEMAES, SRWATRER “HUES R WA D, —ELR I P TR

=R

BhiEE

1-14 @I NER VR RINER S R3S Rif(6)

— C#
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1.3 Overloadable Operators
Conversion Operators

1.3.1 The Day After Someday

BRATR— EE, AR %, B AT S R AT R B L B T ks Ao
bb, EEGREYTN, AR R BT e

Math
Total = Price * Quantity Z& 7
Total = Price * Quantity — Discount

PR AT ARER? S Bt B s

ERKRILT —AEAEANRIE B
o PIAARENLIIEE, NET Framework A4+, — *, [Fl=T,
e  Automatic Updates L& 75 540 A A I IMLAS ST T s

AREAMNFHE L, Z A 7R E 2T —A DoubleNumber 2. X4 F K EA I I
T— “TAFEE IR, TREWERE R AR TR O5rE D, #HE—
VIEW Jq, XN=REARTEAFES TR MES (5% 2):

C#t (HED

// EiE, EA=, new k) DoubleNumber b7 3%
new DoubleNumber() -Multiple(price, quantity, out result);
new DoubleNumber().Substract(result, discount, out result);

C# (HBE2

return price * quantity - discount;

X7 LA AN ? B — AT oRIERE “AL”, RIS TRIBARNE “ I
AE R R B WO, BATES TIRZEAE:, CeXf 785 AESEAN
e U R W D PSSt OV PSR S =37 el P PAS SR i) 1V E/ )
REIE E FLA I AT S B is AT S E . BRI SSl F T A 5ok, fEH] CHIY
Fliiasiria, ATULEHIZSAT, MSDN RS AR HEE (Complex) A KKAC 4
IRAGE T, AR IR At n] U] - A TR G e e ?

>

1.3.2

VUL “ANLASEAE, ARSETY, XM TERRENE, A S HA R RIRE R
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fike HABIACAS T

C#
namespace MarvellousWorks.PracticalPattern.Concept.Operator

public class Season

{
public static readonly string[] Seasons =
new string[] { "Spring", "Summer", "Autumn', "Winter'" };
private int current;
public Season() { current = default(int); }
public override string ToString() { return Seasons[current]; }
public static Season operator ++(Season season)
{
season.current = (season.current + 1) % 4;
return season;
}
public static implicit operator string(Season season) { return
season.ToString(Q; }
}
}
Unit Test
[TestClass)]
public class SeasonTest
[TestMethod]
public void Test()
{

Season season = new Season();
Assert.AreEqual<string>(Season.Seasons[0], season);
season++;
season++;
Assert.AreEqual<string>(Season.Seasons[2], season);
}
}

IR, T R S ERPRES NS, FErT I AT NG S, SR S 2
WRRIR S, T BRSO 2, BARANVER LA b K DU A b e i R s, (HL—
FERT A+, AR — AR e .

1.3.3

NARERAES T . B K MulticastDelegate FI.NET Framework [ 5 [RHR A HLHI# AT B0 Ak
MEAEEA AR : T2 Add #h +=, 752 Remove wh—=. shinide FSCIRBIMZIT—FE, &
TR TR 2 b 7 78 TT LU B S AT 1 700, AR FR P B AR (1 Bk B 1 vt — 2.

e  Chain of Responsibility: 30—k 11 i,
e Command: %5 Invoker 34—/ ir &4 %

e Memento: IEII—A “HE7 HINEI.

— C#
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Hif Add H1 Remove ] LA g —HF, BATEA T B AERAR AT IO, B2 “ Ay —
7o HorpI AT

C#

using System.Collections.Generic;
namespace MarvellousWorks.PracticalPattern.Concept.Operator

public class ErrorEntity

{
private IList<string> messages = new List<string>();
private IList<int> codes = new List<int>();
public static ErrorEntity operator +(ErrorEntity entity,
string message)
{
entity.messages.Add(message) ;
return entity;
}
public static ErrorEntity operator +(ErrorEntity entity, int code)
{
entity.codes.Add(code);
return entity;
T
public IList<string> Messages { get { return messages; } }
public IList<int> Codes { get { return codes; } }
}
}
Unit Test
[TestClass()]
public class ErrorEntityTest
[TestMethod]
public void Test()
{
ErrorEntity entity = new ErrorEntity();
entity += "hello";
entity += 1;
entity += 2;
Assert._AreEqual<int>(1, entity.Messages.Count);
Assert.AreEqual<int>(2, entity.Codes.Count);
}
by
1.34

WA Adapter AKHH R AN AR A FERC TAE, — BRSSP sl S
8 Adapter B vt A4k Target A7 SS, (HU A /MHLE], S ORTE T Z I IHE E R LL A st
o BARE O, BT UA BRI R 2 ORI W R
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C#

using System;
using System.Collections.Generic;
namespace MarvellousWorks.PracticalPattern.Concept.Operator

public class Adaptee

{

VIAES 3-8 5F: =P
public int Code { get { return new Random().Next(Q); } }

}

public class Target

{

private int data;

public Target(int data){this.data = data;}

// BAREEO ik

public int Data { get{return data;}}

1/ BRI R ATE R

public static implicit operator Target(Adaptee adaptee)

{

}
}
}

Unit Test

return new Target(adaptee.Code);

[TestClass)]
public class AdapteeTest

[TestMethod]
public void Test()

{

}
b

Adaptee adaptee = new Adaptee();

Target target = adaptee;
Assert.AreEqual<int>(adaptee.Code, target.Data);
List<Target> targets = new List<Target>();
targets._Add(adaptee);

targets.Add(adaptee);
Assert.AreEqual<int>(adaptee.Code, targets[1l].Data);

RAEAT 2R IRYE ? AR 738 “WiA L0067, SRR TRz 5
RABEFZ IR AR K B SR BOX A SRR (s P o X Bt 2 TR EATT: R TR Target
A Adaptee W LAGRIE 101, BATCHE, HEAREAT SRR AT DL T s W SE 75 e e e mT
REA LA, BRFR, & XN RARBEIAT; 4R Target A @A Ll %2, W B br 1

AR, JRE B IER AT DUE SR AIZ 54T .

1.3.5

AR AT —TFARIK “The Day After Someday” —FE, ¥ef=. +. *MIIHE, TR 7] A8

S O BEGE: ROGEZ, WARAEL BT, BRI T IS AT AL Rl IR A B

C#

V=R

R static (17, ¥
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Hery, HRo A Gi e A D IR

THRALARTE RN Example 1865 55 — AN K DX ) st 2 A R FE B AL HE, Example 7 BL“ 42”7
L2, A LA const, (HU@7E TRMEAIS MG 5, BRARRR IR AN F sl A 5 5k
/AN, il HARAD> T B g BT, T AR AT BRI LA s B AT, Al A
gy 1 WiRA, TR B AS—A “IE 17, I ECE S BB E
B SN ILSS o

i & A AR 2 R A
e  App.config 5¢ [ 5 1) XML,

o (AR FE LI SR B T AR A IC

o ini SCAFALIn SCAF

o A NN MMMENE.

o  HIEMFN SOA AR, ME ST AL, ARA AT fig 2 F I v S B 1AM Ja) 199 0 Frgi

B AL T EAT e AR 2
o MWK “JIAEAVR”, N SR E A S U n) 5 o
o LT R MCE G i) HLA R P K S PR BEAT A A DR RS I S AR ) I A

KL I RAT A LIS R B R
o WAL FH A HE AL E A B AR, CWREAEE ? WA R XI5

Enterprise Library 7E4H{ ObjectBuilder + Configuration + Instrument 77 11 1F T 1R & /)58

B, AR T L,

AR MR IpE, Bt B A RN AR LS LAY & AR E
W HERANRZ KNG, FRIMEE EEEPESS MM R FES KA
S, RS T 780 A.NET Framework & FIIRA L], AH G B E A Js K F 58 42
55T App.Config 1 H & R E MR A 7832 P R P i T B £ A, SR A
OIS SCH —ANECE T, AFRFIASCH Class Library 1 H (B A iy 4 2 R E—20 OR
IR NET 44 I8, A R e F B NS 720 #ilhn, Builder 2.

C# Class Library Default Namespace
namespace MarvellousWorks.PracticalPattern.Builder

FEN b EC E sectionGroup

<?xml version="1.0" encoding=""utf-8"7?>
<configuration>
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<configSections>

<sectionGroup name="marvellousWorks.practicalPattern_builder"” .../>

</configSections>
<marvellousWorks.practicalPattern._builder/>

</configuration>

141

.NET Framework

AP, Z R KL E A AL T .NET Framework $2 (L frBC & soik, @it .NET 3

L app.config fE#RT5E R, 200 K IPSEREEZRUN T

System.Configuration.ConfigurationSectionGroup (FCE 15 41)

AR T8 FAHREATETN, EARE AT LUAME T, s B0 H gl —A
BeE Y, AR TR ISR Assembly v LAYE A 7 % )k ST, felf K SectionGroup
55 Assembly HEAT—%f— “#5%17, A2 Assembly 1177 52 5 A Fagade 4579 K2 (1)
I, —A Assembly AT BARI >y JLAS SectionGroup. & T-Ril4rkrifl, @EEL SRP
J ), BL Assembly (RN IR 8545 1 A i 5, Wl 73 SectionGroup.
System.Configuration.ConfigurationSection (it & 1)

Y — AT IR E N4, 5 ConfigurationElement. ConfigurationElementCollection A~
[, Az X ConfigurationSection 74 ¢F<configuration><configSections/> </configuration>
M [FE.NET Framework £ PL<section/>5k 42 5 i <sectionGroup> 11 A fif AT — LR it
BN R
System.Configuration.ConfigurationElementCollection (Bt & JCEES)

fid B U6 2 5 A A 5 AN 75 HAE <configuration><configSections/></configuration> T ¥4
W, e E IR AT A
System.Configuration.ConfigurationElement (Jit & JG2%)

SIS NET W D0 IX DU S BT T I AN 5 S0 W aff M e AR E B 50 . SEB it

i, EFR UL LU PR IR B CRRE S

1.

2
3.
4

TGS B SO B AR, RIS SR O Y ZHRC R ERAE

FHC & 0 2 B A S e A Y (1 TC 1Y

BTN I 0 3 7 AR (1 JE 1k

s B JETFUE N B RN R TGRS, IR AT AL 75 2 R 1 B — N R
WA LIRS, GG RN ARG ES 43 < B o 07 (¥ ok R p AR 2w 7 A ]
)G kAR, PRI TG TR 2 R MR 2, 3 AR I i s 2 R i Al
TPRESK, BFBMEN. —EEEBNMEREETRELZT. System.Configuration.
ConfigurationElement Z £, &it—/"B SN AMREZE.
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AT T2 H B L TR AL BT B, MBI LB 2R, A
TR PP AY R, MU AN — R E T R= IR, 2 EUhiE s
AR H — A L TR R B 2R
5. METCREGIALS ., AN EF ALY, EREWEAERM AR B THEWH

(1, WA “HL7, i HEUF AN Z R A7,

6. IEMEAIN “CEA”, SLMFETTAARE M, HFEHCNRE T EBRE T REGA
7. FERSCIRRIN L, A AN K App.Config SCfE, F RS B BFE, it Unit Test

AT 1% Object - Configuration Mapping $¢3 7] LLIE #1847 .

XHEAATG, FAERIA VSTS (1) Test Project 2E i 1) H A1 App.Config 5 52 Fr i) Assembly
ANFEXT s oA AR C X S IR Ik R, DRI T 4B 0K Test Project & 1, 7E Build Events [¥)
pre-build event command line 3 it~ 48R4 f 4n Fl 1-15 frs

Command Line
copy /Y $(ProjectDir)app.config $(TargetPath).config

Application

Configuration: IN,I'P. j
Build

Platform: IN,I'.C\ j
Build Events

Pre-build event command line:
Debug
Resources

1-15 EETEREM, RiE Unit Test 1 B 89 App.Config AT K ER i ERE 2| HiR B F

1.4.2

M EAAEE Delegate. Generics W53 K44 444, i@t System.Configuration AHGHL
FEAE—AMET I o
1. 5 X App.Config HE4, fu55—/> ConfigurationSectionGroup A% ConfigurationSection,
SR E Y T LSS — M <examples> Hi<diagrams>Hit & o EE G, BACN A6 47—
/> Reflector.Net [¥j#k & <picture>, oAU b

App.Config

<?xml version="1.0" encoding=""utf-8"?>
<configuration>
<configSections>
<1-- fake RAEEZA Z X3 £ LA, V&8t %8 —/ PlaceHolder -->
<sectionGroup name="marvellousWorks.practicalPattern.concept"

— C#
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type=""fake'>
<section name="delegate'" type=""fake'/>
<section name=''generics' type="fake'/>
</sectionGroup>
</configSections>

<V-- EiRELE3y -—>
<marvellousWorks.practicalPattern.concept>
<delegate>
<examples/>
<diagrams/>
<pictures/>
</delegate>
<generics>
<examples/>
<diagrams/>
</generics>
</marvellousWorks.practicalPattern.concept>
</configuration>

2. XA <example>Fl<diagram>{{ {14% “name” (Required) F1 “description” (Optional)
P~ attribute, Tfii<picture>it {5 EHY IN— Mg B AR JEYE “colorized” (Required),
N (I PE B G R AT R AP 1-16 P

System.Configuration. ConfigurationElement

I

NamedConfigurationElementBase

<<required, key>> + Name : String
<<optional>> + Description : String

ExampleConfigurationElement DiagramConfigurationElement

PictureConfigurationElement
<<required>> + Colorized : Boolean = true

1-16 BLEXSRLEH

ZN MY IS

C#

using System;
using System.Configuration;
namespace MarvellousWorks.PracticalPattern.Concept.Configurating

// XA name #= description B #EELE
// name /&4t ConfigurationElementCollection ¥ 482 4 key

— C#
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public abstract class NamedConfigurationElementBase :

{

}

ConfigurationElement

private const string Nameltem = "name";
private const string Descriptionltem = "description™;

[ConFigurationProperty(Nameltem, IsKey=true, IsRequired=true)]
public virtual string Name { get { return base[Nameltem] as string; } }

[ConFigurationProperty(Descriptionltem, IsRequired = false)]
public virtual string Description { get { return base[Descriptionltem]
as string; } }

public class ExampleConfigurationElement :

NamedConfigurationElementBase { }

public class DiagramConfigurationElement :

NamedConfigurationElementBase { }

public class PictureConfigurationElement : NamedConfigurationElementBase

{
private const string Colorizedltem = "colorized";
[ConfigurationProperty(Colorizedltem, IsRequired = true)]
public bool Colorized { get { return (bool)base[Colorizedlitem]; } }
}
}
3. RN ESCRN AN — I ETRES.
2, R, Sihh, PRI AddRemoveClearMap,  1l&] 1-17 fiR.
System.Configuration.ConfigurationElementCollection
where T : NamedConfigurationElementBase, new() ﬁ
[ /
iT///W
NamedConfigurationElementCollectionBase
ExampleConfigurationElementCollection ‘ DiagramConfigurationElementCollection
PictureConfigurationElementCollection
E1-17 ZBEUREENREH
NS N



44

C#

using System;
using System.Configuration;
namespace MarvellousWorks.PracticalPattern.Concept.Configurating

{

}

// =3 &3 NamedConfigurationElementBase #)
ConfiugrationElementCollection
[ConfigurationCollection(typeof(NamedConfigurationElementBase),
CollectionType = ConfigurationElementCollectionType.AddRemoveClearMap)]
public abstract class NamedConfigurationElementCollectionBase<T>
: ConfigurationElementCollection
where T : NamedConfigurationElementBase, new()

/7 $hEiEAE index RIREA 4549 configurationelement
public T this[int index] { get { return (T)base.BaseGet(index); } }
public new T this[string name] { get { return (T)base.BaseGet(name); } }

// ) E—/~F 49 NamedConFiugrationElement %4
protected override ConfigurationElement CreateNewElement() { return new

TO: }

// FIREA T E A4 NamedConFiugrationElement 4 key (Name &%)
protected override object GetElementKey(ConfigurationElement element)

{
}

return (element as T).Name;

}

public class ExampleConfigurationElementCollection : NamedConfiguration-
ElementCollectionBase<ExampleConfigurationElement> { }

public class DiagramConfigurationElementCollection : NamedConfiguration-
ElementCollectionBase<DiagramConfigurationElement> { }

public class PictureConfigurationElementCollection : NamedConfiguration-
ElementCollectionBase<PictureConfigurationElement> { }

4

BB T IOREDT, RIS AR B G 3 1% 12, W 118 R

System.Configuration.ConfigurationSection

&

ParagraphConfigurationSectionBase

+ Examples
+ Diagrams

GenericsParagramConfigurationSection

DelegatingParagramConfigurationSection

+ Pictures

1-18 FEEHERDHIZH

— C#
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ZN AT I

C#

using System;
using System.Configuration;
namespace MarvellousWorks.PracticalPattern.Concept.Configurating

/1 XEFEBFEGRET R 46

// 1. <examples>#9 ConfigurationElementCollection (optional)
// 1. <diagrams>#j ConfigurationElementCollection (optional)
public abstract class ParagraphConfigurationSectionBase :

ConfigurationSection

private const string Examplesltem
private const string Diagramsltem

"examples";
"diagrams™;

[ConFigurationProperty(Examplesltem, IsRequired=false)]
public virtual ExampleConfigurationElementCollection Examples
{
get
{
return base[Examplesltem] as
ExampleConfigurationElementCollection;

}
}

[ConFigurationProperty(Diagramsltem, IsRequired=false)]
public virtual DiagramConfigurationElementCollection Diagrams
{

get

{

return base[Diagramsltem] as
DiagramConfigurationElementCollection;

}

}

public class DelegatingParagramConfigurationSection

: ParagraphConfigurationSectionBase
private const string Picturesltem = "pictures";

[ConfigurationProperty(Picturesltem, IsRequired = false)]
public virtual PictureConfigurationElementCollection Pictures
{

get

{

return base[Picturesltem] as
PictureConfigurationElementCollection;

}

}

public class GenericsParagramConfigurationSection

{
{
}
{
}

: ParagraphConfigurationSectionBase { }

45

5. JHECEATHAE “UKBES R, AR
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C#

1 C#

using System;
using System.Configuration;
namespace MarvellousWorks.PracticalPattern.Concept.Configurating

{
/7 BEANFRE T %, @uis<delegating> #=<generics> BARE T
// <sectionGroup name="marvellousWorks.practicalPattern.concept'/>
public class ChapterConfigurationSectionGroup : ConfigurationSectionGroup
{
private const string Delegatingltem = "delegating”;
private const string Genericsltem = 'generics";
public ChapterConfigurationSectionGroup() : base() { }
[ConFigurationProperty(Delegatingltem, IsRequired=true)]
public virtual DelegatingParagramConfigurationSection Delegating
{
get{return base.Sections[Delegatingltem]
as DelegatingParagramConfigurationSection;}
[ConfigurationProperty(Genericsltem, IsRequired=true)]
public virtual GenericsParagramConfigurationSection Generics
{
get { return base.Sections[Genericsltem]
as GenericsParagramConfigurationSection; }
T
}
b3
6. fjmilid — A4 ConfigurationBroker 254 —wfAMEANEC B 5 (K17 18], 7F Test Project
) App.Config 1 IH 7 MNRAC E(F S, FEELL Unit Test SEATIUERTA, AT W T
C#
// AT App.Config #x Configuration #) Broker %%
public static class ConfigurationBroker
{
private static ChapterConfigurationSectionGroup group;
static ConfigurationBroker()
Configuration config = ConfigurationManager .OpenExeConfiguration(
ConfigurationUserLevel _.None);
group = (ChapterConfigurationSectionGroup)config.GetSectionGroup
(""marvellousWorks.practicalPattern.concept'™);
¥
public static DelegatingParagramConfigurationSection Delegating
{ get { return group.Delegating; } }
public static GenericsParagramConfigurationSection Generics
{ get { return group.Generics; } }
¥
App.Config
<?xml version="1.0" encoding="utf-8"7?>
<configuration>
<configSections>

<l-- fake KREZEEA T A% LA, &af #8H—/A PlaceHolder -->

C#
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<sectionGroup name="marvellousWorks.practicalPattern.concept"” type=
"MarvellousWorks.PracticalPattern.Concept.Configurating.
ChapterConfigurationSectionGroup,Concept'>
<section name="delegating" type=
""Marvel lousWorks.PracticalPattern.Concept.Configurating.
DelegatingParagramConfigurationSection,Concept"/>
<section name=''generics' type=
"Marvel lousWorks.PracticalPattern.Concept.Configurating.
GenericsParagramConfigurationSection,Concept'/>
</sectionGroup>
</configSections>

<V-- HBAKELEAR Sy -->
<marvel lousWorks_practicalPattern.concept>
<delegating>
<examples>
<add name="'Asynclnvoke" description="/ Delegate % &% F AR />
<add name="MulticastNotify" description="1 %t n ¢jié 4=""/>
<add name="'AnonymousMethod" description=""#/ &% 7 x"/>
</examples>
<diagrams>
<add name="DelegatelList" description="Delegate £45 % M F ik AIK"/>
<add name="CompositeDelegate" description="MulticastDelegate ZIHuH|"/>
</diagrams>
<pictures>
<add name="EventHandler™ colorized="true"/>
</pictures>
</delegating>
<generics>
<examples>
<add name="RawGenericFactory" description="38 1) £"/>
<add name="'GenericAdapter'/>
</examples>
<diagrams>
<add name="ClassicBuilder" description="%3 Builder &£ X %£i."/>
</diagrams>
</generics>
</marvellousWorks.practicalPattern.concept>
</configuration>

Unit Test

[TestClass(Q)]
public class ConfigurationBrokerTest

[TestMethod]
public void Test()
{
DelegatingParagramConfigurationSection sl =
ConfigurationBroker.Delegating;
Assert.IsTrue(sl.Pictures["EventHandler'] .Colorized);
Assert.AreEqual<string>( "1 %t n #:@ 4",
sl.Examples["MulticastNotify'].Description);
GenericsParagramConfigurationSection s2 =
ConfigurationBroker.Generics;
Assert._AreEqual<int>(1, s2.Diagrams.Count);
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| 1 C#

1.4.3

1.5

H L Assembly £ 37 SEREKAC B S FF o BRGSO, SR OEARARE] XA X
ANER S A Ui AR E P I RELAE 7, AN AT, S EC Y el
FHIUHR, BN LE B,

G 22 )R LTS, REE LZ LS, M fh—28, JEH RIS e 5L
REM, BB — A 7 IR, VRS Sy,

AL, Z e 2 ) ST U RGO IR 55 K A R 2, I,
NI E I T AT 2 LR, AN A2 DY 3% th Bt 3 T

151

VO, JEHOR SR R AR 2 I A DR R iR 3 S R AR AR MR AR
WG o T A P WER A B P R PO (B W5, Jfi T i 2o eIy
—UAS, TR RIS O, R R T DL T i B AR ST

XA REFE A ARG T ——WERIE P75 7 R 5 I L i B 2R (1 HL AR T
W ? JELIL i T 0 R 23 IR 22 I o ) e B A T DA B DU S e A i 8 fEL 75— il
AUHEL T, WS BT AR B AL 558, Mt A S BRI 2 — A “ ik
55757, ARERTRLERIIERTY, T2 EN MR, B AR T4f i dh
GRRUEB L P REF L 5 — S T

@ BAEH Ak AT 5Leg 4% R 447, 10C: Inverse of Control; 1EZRAZF Lih % KA
89 A X A SRARE BLAGAT 5PN Don’t call me, I’ll call you.

2% Martin Fowler 7£ (Inversion of Control Containers and the Dependency Injection
pattern) —3C, FATATLURA] “HAEN " 177 2RI TAF R G R S “yE N7 3%
P, AR 7= B0 R R X A 7 O 8 A T “ VN BB S ——%%
JIREF . P IIRANGE G — N BAEROROE B A AT ERIEAN, LA Martin Fowler SCth
RN =Rz Ty o, RIS IKTE CHE S R G, 9 — D ET Attribter J7 00BN (2
FJFATIH Setter fr 44, X HLESLT Attribute 1) J71AFR R Attributer).

1.5.2

PRt eIt System.DateTime AL i R G [R5, SR M 4 5 22 A AR
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C#
using System;
using System._Diagnostics;

namespace
Marvel lousWorks.PracticalPattern.Concept.Dependencylnjection.Examplel

class TimeProvider

{
public DateTime CurrentDate { get { return DateTime.Now; } }
}
public class Client
{
public int GetYear()
{
TimeProvider timeProvier = new TimeProvider();
return timeProvier.CurrentDate.Year;
}
}

b

Je SRR R BER RN, R BLAEF.INET Framework [ 56 H WIS AURE S ARG, 5 B4R AL
kY5 ¥ TimeProvider, fifi 7 AS [R)RG 5 25K 1) Th RS R e rh 4 R [R) ) TimeProvider., iX 4
] AR Hh 75 TimeProvider [R5 40225 2 7 2 17, ARSI 0 7 R 000 7 4l 5 b Al FH L3RI
AFTIE T % e, B — AR L, B iR R UK Z AN T ITimeProvider,
T X% PR AH RG2S, Rk e i — A%k SystemTimeProvider
(:ITimeProvider) (128284 o S8 B SEIRARKS Gt F

C#

using System;

namespace
Marvel lousWorks.PracticalPattern.Concept.Dependencylnjection.Example2
{

interface ITimeProvider

{
}

class TimeProvider : ITimeProvider

DateTime CurrentDate { get;}

public DateTime CurrentDate { get { return DateTime.Now; } }

}
public class Client
¢ public int GetYear()
¢ ITimeProvider timeProvier = new TimeProvider();
return timeProvier.CurrentDate.Year;
}



KR LR R G S A B AK A5 T Hh 5 ) 1 TimeProvider, i) BT il e 72 3%
1, EIEEANIE FAKN SystemTimeProvider. Kit, FF3in—Axt%, dreikSFEEmir
8 ITimeProvider SZFIERLS % R, XX 4R A Assembler. Fri4sniEl 1-19 B

INo

<<Interface>>

Client o — — = [TimeProvider

) P
| - |
| - |

create -
Assembler TimeProviderimpl

B 1-19 EERERNKEHEKBXE

o, Assembler (FEATTI R

o JEAFASHAK TimeProviderimpl (287,

o TMREE SRREIFITE L, K G ITimeProvider K Wigh % 7 FE 7.
o ABiEH T TimeProviderlmpl (1) 61% .

R SN Assembler (755451 S«

C#
public class Assembler

{

/// <summary>

11/ G GHREEDIFRER” R XAGTH

/// </summary>

private static Dictionary<Type, Type> dictionary =
new Dictionary<Type, Type>();

static Assembler()

{
/7 ERAEFRERE BAE R 69 FAREA
/7 FETREYE EAZ & T ASN EAE KT, ) il i B B 2 S
dictionary.Add(typeof(ITimeProvider), typeof(SystemTimeProvider));
}

/77 BERPAEFE RO MFERRTANT 6 FIRER, FEAER £
/// <returns>%AkEA Z4l</returns>
public object Create(Type type) // EE2RTEZAEF XA

{
if ((type == null) || !dictionary.ContainsKey(type)) throw new

Nul IReferenceException();

— C#
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Type targetType = dictionary[type];
return Activator.Createlnstance(targetType);
T

/// <typeparam name="T">% EA (ML E/E0/RFEMHLEL) </typeparam>
public T Create<T>() // £ZAFzAFXAA

{
return (T)Create(typeof(T));

1.5.3 Constructor

P& R BN, 844 S, R AR BRI, B 3 Assembler B HLARBL IS
RN Sk e 3 A o KTy A SRR A 7y O AR, it HLACE A i A
W AL, PR 2 WHE AT T EIE APk T X R Read Only ff7E A 772
ST

C#

/77 EMEBIP IEN
class Client

{
private ITimeProvider timeProvider;
public Client(1TimeProvider timeProvider)
this.timeProvider = timeProvider;
¥
}
Unit Test
[TestClass]
public class TestClient
{
[TestMethod]
public void Test()
ITimeProvider timeProvider =
(new Assembler()).Create<ITimeProvider>();
Assert. IsNotNull (timeProvider); /7 FIAFT VAR R AF S R KA 524
Client client = new Client(timeProvider); // EM#E I FIEAN
}
by
1.5.4 Setter

Setter y1: A\ & 18 I & PERRE I A R, T Java SR ZIEF A R IEREYE, I
LA Setter VEA— MR — A set() k52, CHES T ARG WA al 5@k, Br LSz ko
fiiii, iR Setter. AHELEL Constructor J72NIM &, Setter 45 1% P B A GBS HIN <, &
ELBOE B T %5 1 SR S AEIG I T)BC K, (H Assembler 15 5l SR 36 1 1) AR S 4K AN
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| 1 C#

XTI St ANt mT LA iy e 7 R PP AR A 7 ZEah B E T 1028 . LSy X

C#

/// @it Setter ZIEAN
class Client

{
private ITimeProvider timeProvider;
public ITimeProvider TimeProvider
{
get { return this.timeProvider; } // getter A% f=vl Setter # X I
ENKH KR
set { this.timeProvider = value; } // Setter
}
¥
Unit Test
[TestClass]
public class TestClient
{
[TestMethod]
public void Test()
{
ITimeProvider timeProvider =
(new Assembler()).Create<ITimeProvider>();
Assert. IsNotNul I (timeProvider); /7 FAATT VA EE AT S R A 4
Client client = new Client();
client.TimeProvider = timeProvider; // i#id Setter FIEN
}
by
155

BV EN R AR S BRI O LTI B e AR — MO, a2k i
T B ANE N R, SR ANEE L, &R O BTt S8 “ 5N P,
Sebr B3 VR AATIR SRR ANNE, B T2k % 7 R A N 75 211 Setter 5% Constructor VA1)
FRASE, A ST —ANFT I D IR ER A P RS E  BRAEIS A A R A AR A 1
PR, BECEAEHNE RS, W LOEE RIS D N, SN E A ECK
AN

@ BLAR Martin Fowler L 323 7T XA FHF X, #HL 40T w41

C#

/77 & EZEN ITimeProvider #9 XA
interface 10bjectWithTimeProvider

ITimeProvider TimeProvider { get;set;}

}

/77 BidHEn G XiEN

— C#
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class Client : I0bjectWithTimeProvider

{
private ITimeProvider timeProvider;
/// 10bjectWithTimeProvider Members
public ITimeProvider TimeProvider

{
get { return this.timeProvider; }
set { this.timeProvider = value; }
}
¥
Unit Test
[TestClass]
public class TestClient
{
[TestMethod]
public void Test()
{
ITimeProvider timeProvider = (nhew
Assembler()) .Create<ITimeProvider>();
Assert._IsNotNul I (timeProvider); 17 BT AR R AT R LA L4
I0bjectWithTimeProvider objectWithTimeProvider = new Client();
objectWithTimeProvider.TimeProvider = timeProvider; // ifiddo 7 XiEA
}
b3
1.5.6 Attribute —Attributer

WA A44, Martin Fowler 22 5 BT 4R 1 = R QS ERT G 0 AT e, b
WHE MR CNET M 1.0 7745, Java A 5 FFA6D, 1R ZAEIRTeEER E kY PR ZE H I,
et Can] LUE R Attribute K BRINMI P ZRTE NI % B B B P X AT Al fig el A b
M AED DG NIX AR, (HIXE TS TARBE NI, =AM R X%, Assembler,
%A Z P ASABEAR, I UGFAE Assembler TR Thok, HERY T HR T 0 T4 ENE ?

T SEBL B, T = AN BT OSBRI S RN B R R R R
PR (B2 = Unit Test #7058, FLSEFFE AT DX A TAEAZ 4y Assembler 58
B T T Attribute 77 3R, B ER R0 7 2N BT SEEL T RIS AL Attribute iE X
e A b,

C#

(iR e KAL)
class SystemTimeAttribute : Attribute, ITimeProvider { .. }

[SystemTime]
class Client { .. }

MG AR T, X BRI P R TE Y I TimeProvider Sl “MEFR%E” 17 X5
VBT, EFHESEZ E IR IRF S SystemTimeAttribute “48”7 E 7, BTSSR &7E —
e % L=, BB S % PRS2 A R RAIGIN T Assembler, 34

— C#
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| 1 C#

Attribute J5 38 H RIS L, AT EAS AttributeAssembler AN AT T4 2 BT #it
b E A Attribute WP — N CEE 7, FIER P RME AN, © A S EHh D
AttributeAssembler 5¢ 1 ITimeProvider [FI%ERAC, 5 b i mT LA [R] o b 23 50 fh 4 S 28 Bk B A
R RIS E

C#

[AttributeUsage(AttributeTargets.Class, AllowMultiple=true)]
sealed class DecoratorAttribute : Attribute

{
11/ FDE P ERERE RO R G TRERZH), FPFENEP LR A
public readonly object Injector;
private Type type;
public DecoratorAttribute(Type type)
{
if (type == null) throw new ArgumentNullException(‘'type'™);
this.type = type;
Injector = (new Assembler()).Create(this.type);
T
117 EpRBE RIS R R
public Type Type { get { return this.type; } }
}

11/ FohEp ERFE P ALF KRR Attribute Z X+ 520 E LA olp T £
static class AttributeHelper

public static T Injector<T>(object target)
where T : class
{

if (target == null) throw new ArgumentNullException(''target');

Type targetType = target.GetType();

object[] attributes = targetType.GetCustomAttributes(
typeof(DecoratorAttribute), false);

if ((attributes == null) || (attributes.Length <= 0)) return null ;

foreach (DecoratorAttribute attribute in
(DecoratorAttribute[])attributes)
if (attribute.Type == typeof(T))

return (T)attribute.lInjector;
return null;
}
3

[Decorator(typeof(ITimeProvider))]
// R Attribute, & X EZ¥ ITimeProvider @it giz A
class Client

{
public int GetYear()
{
/7 534 XoEATR R, X24A ITimeProvider & g A &4 Attribute
ITimeProvider provider =
AttributeHelper.Injector<ITimeProvider>(this);
return provider._CurrentDate.Year;
}
T
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Unit Test

[TestMethod]

public void Test()

{
Client client = new Client();
Assert._IsTrue(client.GetYear() > 0);

3

1.5.7

HOASE N AR Martin: Fowler Fx 04— M, (HAPFIFAEAT R, e 50 20 A D — sl

By L, IR A AR 2 0k i 24 B IX 0045 P4 2 A B A SO N TR R AR i 4 5 7
Jeo AP BRI A H s — 80 HAEM IR EAIRZ D0,

Constructor J7 2 ‘& IIVEASE—IRTER, 4% BB RIE K I € 1. eRIE S
R ARG IR G, L dE AR LR AN R ZE @ R 0 S BbAbh, AT Setter J7
M, #8528l E Constructor 1] LA 45 1R 2 4CHY ;

Setter Jy: —MRREHSEIT R, M T AEMPRKNWE A ANERME, WUEEiTd
T o B B S A5

s AT KR A RAE, RRFREE L eE T 75 R R 2R — & . 288
1L

BT B RIEFRRESINRF T2, EARS R VSRR e A AR A
(— DecoratorAttribute), ‘&R IE & 75 22 [F I 29 o — b P 2R AN st eSS
AR e —1E, (R AU T I I AR 7 (i —— “H4ThR%” HPTT,



3

T &IT HiER

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Concrete Factory

Factory

Generic Factory

C#



76

Define an interface for creating an object, but let subclasses decide which class to

instantiate. Factory Method lets a class defer instantiation to subclasses..
— Design Patterns : Elements of Reusable Object-Oriented Software

EHHWH L I A G R b 5 ok I L R R R ORI, e
TRA A — AR A LA T (R 2B AN A2 new (), T B — N A (& 2l
). MRARAER AN, NET “F4 L Delegate t1 2 —Mili%:, SHiGERARR, &R
— RTINS, G TR S . Wl B e ?

RA K, A,

AR5 B A A T AR 8 F A, A KT A b 4% I R 28 80k 12, R Bit— A
Delegate SEZBIErI LA T WURFHEM RGOSk, s 2 G —41 “8fFE + B/ W
SR, ARG T

T kM BNk AT B0, N IR Al s 25 g AR e 2 A —,
ZHINH AT A EE %L, TCIR 2 Framework, B2 7R IR L
R E R JZE ) Foundation, XN ARG LU AR E, AN LA A AL AR ARG

AT AT BE IR QAT B TE — MR RIE I EER, XAEFF R I v L “ 37, i B
Plug && Play 772U s FoA 10 w] DUAA 5 SRk 20 B N L0 55 SR AT AR B, X AE A 1S
LI Write Once Run Always T . 448, BE#RZ& Team T4E, M LN, MEILA LR}
(FZEAT, AT E LRI AT et RN H T AP TREZE TR E, BATRR AR
SRR

IR

BT LU R AR AN AR Y EIR T2 2 il L, RGE 5 ] AR 22 5 TR IX 26 T A it
o W RAR TR EAR, A p e BRI R i A R, 5 ) T AR R AR 25 S 7
AW CAR, LGB IEASI TV, BOE — Ao “Eik” 10y e BRI ESAT b
AL RGN ST T 2 AT A O

3.1

3.1.1

M Factory Method. Abstract Factory [—/™ “Ti4&”, & 4c AL 7 X seli—A~ L
Jo g E 3-1 i), LT SRR RGOSR, AT
C#

using System;
namespace MarvellousWorks.PracticalPattern.FactoryMethod.Examplel

— C#
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public interface IProduct { }
public class ConcreteProductA : IProduct { }
public class ConcreteProductB : IProduct { }

public class Factory

public IProduct Create()

1/ IR B RFEAMCARAT £
return new ConcreteProductA(Q);

{
{
{
}
3
3
Unit Test

%% FactoryMethod.Test # B Examplel # FactoryTest

/// <summary>

17/ AT AR R A R FEA, A2 BRE BN R & ) g

/// </summary>

[TestMethod]

public void Test()

{

Factory factory = new Factory();
IProduct product = factory.Create();
Assert.AreEqual<Type>(product.GetType(), typeof(ConcreteProductA));

3

<<Interface>> .
IProduct Client
ConcreteProductA ConcreteProductB
X 7
Factory ///
+ Create()

E3-1 BRI WESEH

AT HEEAE new() A AR ? BAHEETBE TR N A AA WA

Hs?

e Eid IProduct BB T % R HAK ConcreteProductX [AKIOC R, 1E2 7 FEFP LS I
IRAH#A ConcreteProductX.

e RIffi ConcreteProductX ¥4hn. BRI iEsR M, WARGIAR, REHRRERSLILT
IProduct 5t 7T LA, Client JoZ0i .0 ConcreteProductX A8 4L (i) it e th X O0ANEE
KA FEARD.

o HXIHHE A ConcreteProductX 1) 5, 7 M2 5 —AN T Hisk, JUH 2754 IProduct
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BRI, 2P RPN K.

U ()75 SR A3 A7 DT ] LA S22 1T 23 AT 7 28 850611 753K, 107 114 A4 I 70 1 6 25 sk 2 46
SR FAHELE ik KA RE R 90% IR T 753Kk, VERTTFR AN G, Wil B ik BERE 140
%)) ] 95%1KI N AR ANES T, IXKE 100% — 85% * 90% * 95% = 27.3%, WL mi2id, HifH
S E—AREIERIN, WATsEH U4 IR AER T gifd i e JCiEA 2IER 234, B4
o W FH R A e AU T 55 5 1R HEAT 53l 523X A 1Product; {H Factory $27R5 7 28— Draft
R, AT TLLE S new(), HEE ESEREFE D —e B R E#KE] IProduct,
SRIGEA Factory, fEAILARIEERS, Tk,

HAh, EHARCR N, B IE — A Factory S, e SREL— M5 RS2 s

S, B EAT 2R Y, JUI XA R AR H S I k. TR AT BOdE R R LR
Ji A

C#

T SEGIE RS HAEN SR AE P, AR ERAN TR A BT a0, AR AT

Enterprise Library Data Access Application Block Database.cs F #77i%

private DbProviderFactory dbProviderFactory;
protected Database(string connectionString,
DbProviderFactory dbProviderFactory)

this.dbProviderFactory = dbProviderFactory;

}

public virtual DbConnection CreateConnection()

{
DbConnection newConnection = dbProviderFactory.CreateConnection();
newConnection.ConnectionString = ConnectionString;
return newConnection;

T

C#

TRk Singleton 73X, BT IR STAHNS B —, AT & 7 i e 22 1 0 T 2
A8 PR A 2 — N ME— (1) JL 2 S

I EASE . BURAES ML B PR R 8 R, BB RS — AN R
AP @A, AdUhd: #ARARER kA T e A object 4kzk, WILMLTTRE.
BT LB R F SIS TR LTI AP S5, TR A “Him & ki . HoRpl1eng
W

using System;
namespace MarvellousWorks.PracticalPattern.FactoryMethod.Examplel

{

public enum Category
{

A,

B

—_— C#
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public static class ProductFactory

{
public static IProduct Create(Category category)
switch (category)
{
case Category.A:
return new ConcreteProductA();
case Category.B:
return new ConcreteProductB();
default:
throw new NotSupportedException();
}
}
¥
}
Unit Test

/// <summary>

/77 BAHE LT T OARBRE B AR EA AR L TR R EA
/// </summary>

[TestMethod]

public void Test()

IProduct product = ProductFactory.Create(Category.B);
Assert.IsNotNul I (product);
Assert._AreEqual<Type>(typeof(ConcreteProductB), product.GetType()):

3
HRAS L) IERS S 3-2 Bk
<<Interface>>
IProduct
ConcreteProductA ConcreteProductB
< 7
<<static>>
ProductFactory Client

<<static>> + Create()

B 3-2 #SI] MESEN
3.1.2 —_—

AT YA FLF (IProduct. Factory) HASEAS Example, 788l 2R,
Jf4? BAA M ConcreteProductX, WAL ML VF Factory iZMigik, T.J R
BERF L THBAS “IN A NS, S BN E AIB 2 R — ALl 7k, IR SEASER .
WAL T TEIB AT AT BOE BT G W S R T BRI BEAN S0, 5 ] S RO L S0 T A% 0k —

— C#
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ANBH E AR — DT —A HRESULT 1B — M2, 5 J2 25181 Enterprise Library
Hf %A IConfigurationSource++, FIUNFE_@IE AR T szt B ik 7 —A4
Category KRB I A S .

3.1.3

3.2

A T LR A M A v TSNS new (IR IR, e A E RS SET B A TAEARR g —
AN L) 5, AR AR MR 5] 7. (HAUER N 20 SR
A=A T AR S AR R ai—— 2 A new ()RR, SRABLBRATT T 1) %) S
Wit [ S, Xt 2 DB T, TR TR T iR R T
A

VERTR LT I — AR, LT JRER AR IEF W, eIt sepl ol i ik )
%, B new(O I ARG LT 58/ RNy, HEm—MbRE L) € X, ik — RV EA5%—
W T SR T ), RS A R R
o R PR S T A A 1 AR (RS K R
o REAFLT, B FRIFAETF R IR TP Il Jo PN AR r= R rh st R 45 % ) R 7 B A

R RARRAY
o CHEIEME TAERR S TER PP AL, 2P RPN T AT A 5585, IR 4R

TTACLR MR B 56 o
o W HAXN R BERT LLE — MG A A MG, (AT AR NS E R, FRNE

P s 2, I B[R T DA T 5 A & A 1)

L) Tk EEA A .

o % HRAY (Product): L) b A ST HAT I SRR S
o JL AL (Concrete Product): SEILZ R T fd B R R AL, et T

[ B AR A (A R B
o HEUINZ L) KA (Creator): & X —ANLJ JPARIBRNSEEL, BRI G™ ih2EA

Product.

o T AR AT ) A (Concrete Creator): JR[F|HL {4 2% Concrete

Product fJHEAKT)

Tk, GU ) R R &l 3-3 R



3.2

<<Interface>> <<Interface>>
IProducct IFactory
A Create() : IProducct
ConcreteProduct ConcreteFactory

B 3-3 ZH|T| FERNRIBRSEN

NI

C# HZRTMAERESEMKFmER

117 R BER
public interface IProduct

{

}

171 BARF AR
public class ProductA : IProduct

string Name { get:} 1/ AEAIE G ST L IR BAT 94

public string Name { get { return "A"; } }

public class ProductB : IProduct

{

T
C# MBI LEEIR
public interface IFactory

{
}

public string Name { get { return "B"; } }

IProduct Create(); // HNITHiEZEANL) 7 ik—8HE &%

C# MALIRMI KR

public class FactoryA : IFactory

{
public IProduct Create()
{
return new ProductAQ);
}
}
public class FactoryB : IFactory
{
public IProduct Create()
{
return new ProductB(Q);
}
b3
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3.3

WL IRATATLAE 2, % P RFAEA IProduct i 9 5 (RIS, il 8L A 2
Fyiti (Virtual Constructor) [RJIHE SR “HE” WS SAARETY t Factory YRic . %) FE P i 4
] IProduct f) i@ 1 1 i) IFactory JiT g SCI Create() J5 &5t vl LLIRAG —AN H AR7F= 524,
B R e AT DUAEAR AR (b i B Product B ESTE H ORI 2 4h, ABASZEIEM

S
Concrete Factory

BRG] J5Bas Uk 7 3 155 25 5, 3@ i Product. Concrete Product. Factory
A1 Concrete Factory VYA (afift vk 1% P R 7% Product FRIZRIR I, H A% R
Factory JE#t >k, Wt @il, WA W4 Factory BN F AP . RBIARES L E

C# WAL £E
class Client

public void SomeMethod()

{
IFactory factory = new FactoryAQ):;
// R#FT % Factory #9F it 5 FactoryA = £ 4R #
IProduct product = factory.Create();
1/ 55 BAE AR #4249 IFactory #= IProduct;
/7 .

¥

WAL Z P REF H Bk new() 54> Concrete Factory, T Concrete Factory H##iT
Concrete Product, PKIIGIE & T % T TR SEAR R ARG R, B8 T IXAMBE I ah = 18
BT AENTHMA AP ELRE T “HBEEN" 1M, Bt @ Assembler 424 ) i
J7 7 B REAS IFactory AR gy e R, SASSCIAS M e 2 M T J7 B A v,
W&l 3-4 Fios.

Client Assembler
- — — — — —
‘ ‘create
<<Interface>> ‘
IFactory ConcreteFactory
< — — —]

Create() : IProducct

B 3-4 EINTREMRIMI AARRSEW
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S bR TR TP AR 2 IR AR A I TAE——¥4 Concrete Product 5% ) F2/5 75 85, H g
PR FATANAELE FJ TF AN 5 1R B SR e i iR AE S5 A A T 2 FE 8 Check Out AXAI5, 4 1%
FORT 805 i Check In, A& SNAEIH FFR S 501 H 2 AEE S AN DCER), Bred
WAL “PRE77 4005 Assemblere %5 1 5 “SERURIBEN” S04, &
145 A RRAS ) Assembler 2234 In—ANEMIR, SR 5 14 S & 13 N s 77 2038 IFactory 1%
gy SRR, HACS AR
C# 7 Assembler &g X IFactory HY;E AR
static Assembler()

{
17 EMFHRERE BALR 0 FARER
/7 FIReEEAZ &I AMI BEAHI KT, ) il i e B2 S
dictionary.Add(typeof(ITimeProvider), typeof(SystemTimeProvider));
dictionary.Add(typeof(IFactory), typeof(FactoryA));

}

C# HHMNZE PR A LS AR E: Assembler B9 =

class Client

{

private IFactory factory;
public Client(lFactory factory)
// SNEAUEHE IFactory 1485 Assembler vA Setter 7 XiEA

if (factory== null) throw new ArgumentNul lException(''factory');
this. factory= factory;
}

public void AnotherMethod()

IProduct product = factory.Create();
/7 .. ..

3.4 Factory

T 7 AR AR TARZ i, AN TR P AT R S 2K Assembler A1 BE £ 1)
IFactory / Concrete Factory B ‘& 5< &, 1M H % B3N H 1) Plug && Play 223K, #7151 Concrete
Factory JEALRIFORAFAE—NMAMORE P A BLIH, AW RBEA I CF N . o TAH
KGR EACRS, M H AT DA e S AT 44 1 45 1 TAR S B R G T ., —
AN LR R 24 Assembler 75 ZEIN# 1Y) 1Factory/Concrete Factory 413 {347 3| it & SC1F
L, A R B S B

App.Config

<?xml version="1.0" encoding=""utf-8" ?>
<configuration>
<configSections>
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u 3 &

<section name ="marvellousWorks.practicalPattern.factoryMethod.
customFactories" type=
"System.Configuration._.NameValueSectionHandler"/>
</configSections>
<marvellousWorks.practicalPattern.factoryMethod.customFactories>
<add
key=""Marvel lousWorks.PracticalPattern.FactoryMethod.Classic.lFactory,
Marvel lousWorks.PracticalPattern.FactoryMethod"
value="Marvel lousWorks.PracticalPattern.FactoryMethod.Classic.
FactoryA, MarvellousWorks.PracticalPattern.FactoryMethod"/>
</marvellousWorks.practicalPattern.factoryMethod.customFactories>
</configuration>

@ ¥ FiX 2 IFactory / Concrete Factory 1 #ANwit % & )&, Bk A T ZAMANHF AR
A% 1 FRERINBY G ZNEET Ik, A LB NET Framework g 49
System.Configuration. DictionarySectionHandler 5z 3.

Assembler LK HEL IFactory / Concrete Factory [Fib F& 4 Al i & se B,  HACRS QiR

C# BEELEXHEIRT Assembler

using System;

using System.Collections.Generic;

using System.Configuration;

using System.Collections.Specialized;

namespace MarvellousWorks.PracticalPattern.FactoryMethod.Classic

public class Assembler
{
/// BE T AR
private const string SectionName =
"marvel lousWorks.practicalPattern.factoryMethod.customFactories';
/// Factory {8 E S+ #94E/E
private const string FactoryTypeName = "lFactory";
11/ G “GHFREDIFRER” R XAGTH
private static Dictionary<Type, Type> dictionary =
new Dictionary<Type, Type>();

static Assembler()

{
// BERE XA EAN K AR RER” [ BT RER” RS XA
NameValueCollection collection = (NameValueCollection)
ConfigurationSettings.GetConfig(SectionName);
for (int 1 = 0; i1 < collection.Count; i++)
{
string target = collection.GetKey(i);
string source = collection[i];
dictionary.Add(Type.GetType(target), Type.GetType(source));
}
by
/77 . .
¥
Unit Test

using System;
using Microsoft._.VisualStudio.TestTools.UnitTesting;

— C#
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using MarvellousWorks.PracticalPattern.FactoryMethod;
using MarvellousWorks.PracticalPattern.FactoryMethod.Classic;
namespace FactoryMethod.Test.Classic

{
public class Client
{
private IFactory factory;
public Client(lFactory factory) // # IFactory i@if Constructor # XJEA
if (factory == null) throw new ArgumentNullException(''factory");
this.factory = factory;
¥
public IProduct GetProduct() { return factory.Create(); }
}
[TestClass]
class TestClient
[TestMethod]
public void Test()
{

IFactory factory = (new Assembler()) .Create<lFactory>();

Client client = new Client(factory); // X IFactory

IProduct product = client.GetProduct(); // @i IFactory 3% IProduct
Assert.AreEqual<string>("'A", product.Name); // &% +it#4 FactoryA

XFE, BB RS LERS, WURTZAE M IFactory LAY, —FEmT LU i 58 o i)
FEFPAR, FEAIRET P SEAR G IFactory fq BAE T R AR T 2R, X Mor s, & Ry
JA AT A AN AIHELE , SMHLHIAR A 5 3 o T BB 7 58 B R PP AR B8 B AT PR 5%
, MAEZ S AR RSE B, ARE EHERGTT R, AR 2 I 0 75 A ) S0 3 ) E AL
il o

3.5

351

SERRIH P EIN T 5, T R AL O R S A R OR A
R EAN AR, el LTI e b T,

Hosz, “TT7 EAAARADUR XA AR, BUserh R 7M. b A, s B
R R PAFAE SN, RZHCTT #2477 i, AR ARG M T “ 3 Factory”
(f) Create() 7 VAN A%, ZL T RV, BJaA 7 £, wfa A4 A
ITFHER LA — PRI I A%, 2255 24 RFHIAEER, IXBRR Tl IHATEE W R %
HEEAE P, KR ERE RSP IR HOD BN 3-5 B



B35 — MHtELFHLBTIFTERE

SEBRIH TR R S A, (AR BT A DR

ER A AT SEIR A, SRR E0 R P BRSO — A ——new(), {HZ T 22512
BARZ U A SO, A% R R RS e R AL, T H 2 I Y
IR 2 Hoph gl dic s H AR BURAS A 45 2 RN, IR S0P BRI R 43 31 “ ko A=
RFEEL.

BeBt: XTI IR . (RS DASERR AR P i R L, B R ATTAE 7= 5000 FFAL,
{HIX 5000 T A — & # L By, HBR] Lo vk g (75 22, 1T R T AL R
2000 #RLCLA Y, PR S 2 Sz B2k 22 AN 2 for(int i=0; i<5000; i++) 152l new(), &7
LRI — B DR

2% 2 MRS AR Y SEI, A R — ST R, R =4

e %8R (Director): &5 VR M FEFLEIREF IFactory IOAPE R, A= dEk
P IIECR, R i AR RS B Concrete Factory Wi ), A% ) RS2 B
3R1S IFactory it 752 i Director 75 1F Assembler 14T #5449l 4n L i IRASF- LI ¢,
WA Director 78] 58 41T BlackMobileFactory £/ 3000 ¥ F-HL 5, # Client 1)
IFactory )i RedMobileFactory, #4%%:/4:7 2000 #5404 F-Hl.

Director (AL B A — ki (Decision): B AFEPIANME &, 604 s 4~
2000 #LL O F-HLR I, SO HR (20000 MSZERIN T4 % (RedMobileFactory)
P, % 7L Decision ic % 1 ik v $ B 2000 i ) RedMobileFactory [¥) Create()J7
%o

At E ) IProduct Y —AMEG A ARIRAL, BH PR LA A H.NET Framework 4
R RS 2R (Bz RS, [AEHM& M Concrete Factory Hin T =, ZARiR[H]

— C#
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HAHY) IProduct SR [A] IProduct 24 .

Fah, ZETR MR, B HE R I TARS A — e R 5 5, ke
Director XA “ZEIH” g EIZ PRSI EA 4 Assembly SERAF T o FTHAZTL
LI

3.5.2

77 it AR IO AR ] 3-6 Fra

ProductCollection

+ Data : IProduct[]
+ Count : Integer <<Interface>>
IProducct

+ Insert()
+ Remove()
+ Clear()

3-6 FRmARMNREN

ZN AT I

C# %% IProduct B9 SEHE
public class ProductCollection

{

private IList<IProduct> data = new List<IProduct>();

VRSN E = S
public void Insert(IProduct item) { data.Add(item); }
public void Insert(IProduct[] items) // BE R

if ((items == null) || (items.Length == 0)) return;
foreach (IProduct item in items)
data.Add(item);

public void Remove(lIProduct item) { data.Remove(item); }
public void Clear() { data.Clear(Q); }

/// FKIRFTA IProduct A i) B4
public IProduct[] Data

{
get
{
if ((data == null) || (data.Count == 0)) return null;
IProduct[] result = new IProduct[data.Count];
data.CopyTo(result, 0);
return result;
¥
T

117 SWMEEANAERE
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public int Count { get { return data.Count; } }

111 A TETFHM, TRGELHF
public static ProductCollection operator +(
ProductCollection collection, IProduct[] items)
{
ProductCollection result = new ProductCollection();
if (1((collection == null)]](collection.Count ==
0)))result.Insert(collection.Data);
if (1((items == null) || (items.Length == 0))) result.Insert(items);
return result;

public static ProductCollection operator +(
ProductCollection source, ProductCollection target)

{
ProductCollection result = new ProductCollection();
ifT (1((source == null) || (source.Count == 0)))
result.Insert(source.Data);
if (1((target == null) || (target.Count == 0)))
result.Insert(target.Data);
return result;
}
b3
3.5.3

FELIT ) TERE R — A A g, Wil 3-7 pros.

T T

i \

ProductCaollection

<<Interface>> <<Interface>>
IProducct | IBatchFactory
4X + Create() : ProductCollection
ConcreteProduct

(from Logical View) < ConcreteBatchFactory

E3-7 EmTERASMMET MREWH

ZN MY IS

C# EXFIMEFmMITI

using System;

using MarvellousWorks.PracticalPattern.FactoryMethod;
namespace MarvellousWorks.PracticalPattern.FactoryMethod.Batch

{
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public interface IBatchFactory

{
/// <param name="'quantity''>fF/m 14 = e E</param>
ProductCollection Create(int quantity);

}

177 AT ARy R R

/// <typeparam name="T''>Concrete Product %% </typeparam>

public class BatchProductFactoryBase<T> : IBatchFactory
where T : IProduct, new()

public virtual ProductCollection Create(int quantity)

{
if (quantity <= 0) throw new ArgumentException();
ProductCollection collection = new ProductCollection();
for (int 1 = 0; i < quantity; i++) collection.Insert(new TQ);
return collection;

}

}

11/ AANFARWEEF L) R
public class BatchProductAFactory : BatchProductFactoryBase<ProductA> { }
public class BatchProductBFactory : BatchProductFactoryBase<ProductB> { }

3.5.4

——Director

Director A 54141 T — & FI) Decision fii &, EAHY 15 %) R AR SR T

AEFErE RS, O TR PR O —ANESRIIE AR, Director 7] LR A AR A
2N R B Decision, IXFER T RR Pl T L — R 220 264 5 X 52 BB Decision FTid %11
RS T, HACRS N R

C# X Director #0 Decision
public abstract class DecisionBase

{

}

protected IBatchFactory factory;
protected int quantity;
public DecisionBase(lIBatchFactory factory, int quantity)

this.factory = factory;
this.quantity = quantity;
}

public virtual IBatchFactory Factory { get { return factory; } }
public virtual int Quantity { get { return quantity; } }

public abstract class DirectorBase

{

protected lList<DecisionBase> decisions = new List<DecisionBase>();

/// EIFMA F, FAFEEA Director ‘£ néy Decision 42 /LB B LAFF,
/// X e# ¢ Decision AHAEE & Tk, M AEZ Assembler £ XM Z 5 k4L

— C#
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protected virtual void Insert(DecisionBase decision)

{
ifT ((decision == null) || (decision.Factory == null) ||
(decision.Quantity < 0))
throw new ArgumentException(‘'decision™);
decisions.Add(decision);
}

1717 RTEP ARG Iy ERE
public virtual IEnumerable<DecisionBase> Decisions

{

get { return decisions; }

355 Director

TESERL T =AMl ZE A (ProductCollection. Director. Decision) ¥t i, #tnl LAk
i1 Director #7 3 /E /BB % )RR, BRI AR
C#
BANFHIRB AR X, KA L Assembler 3K Director
class ProductADecision : DecisionBase
public ProductADecision() : base(new BatchProductAFactory(), 2) { }

class ProductBDecision : DecisionBase

{
}

class ProductDirector : DirectorBase

public ProductBDecision() : base(new BatchProductBFactory(), 3) { }

public ProductDirector()

{
base. Insert(new ProductADecision());
base.Insert(new ProductBDecision());
}
}
class Client
{
/// EFRFAA F, TeLdid Assembler AMShErde Director iEA
private DirectorBase director = new ProductDirector();
public IProduct[] Produce()
{
ProductCollection collection = new ProductCollection();
foreach (DecisionBase decision in director.Decisions)
collection += decision.Factory.Create(decision.Quantity);
return collection.Data;
}
}
Unit Test
[TestClass]

— C#
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public class TestBatchFactory

{
[TestMethod]
public void Test()
{
Client client = new Client();
IProduct[] products = client.Produce();
Assert_AreEqual<int>(2 + 3, products.Length);
for (int 1 = 0; 1 < 2; i++) Assert._AreEqual<string>("A",
products[i].Name);
for (int 1 = 2; i1 < 5; i++) Assert.ArekEqual<string>("B",
products[i].Name);
3
bs

M ETR BRI, BN T X R H B SIS A7 5 VR AR T T B
RS, (HIEE 8 s M4 % % (Director. Decision. ProductCollection) ] LA %5 5 Hh
SBR[ 3-8 SR T R FHBATIE

. Client cAssembler - Decision

ﬂ :

1: i A Director

P— 2 _&._ﬁsz'rtlductinnCDIIectinn |
i IP |d -
= 3] Decision, t -
ﬁwﬁ;r ecision 7 rc1 u |BatchFactary
] |
a: IElatchFactljry, Cuantity u
p— — — — —|— _—
| B: Cuantity |
T f ;
7| ProductionCollectiof
T T T T o
T I |

E 3-8 #HtEI] HMITHF

MAERP BTG XGNE, RTAKXILE % Decision #2—A Strategy,
Director & & 3T Ak A & P 42 5 494836 AU%] ( Observer ), ¥ 485 & P #2569 AT,

3.6 Generic Factory

B2 BLAAE I, 1Product (8 SCIB I T, IUH AP 48 5 2042 {1t IProduct<T>, #%
IProduct<T1, T2, -++.>Z JEMZ BUHH G 7 i J Y o IXLERAUAE P (R Be SN2 AEAE R T T Ak
MRS HL, (HAENREPEER Ty, BE AR m B R KE TS0 7y, AR S AR SRR R
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G S T ORIE T 2R N Tk RE s F I, B 5 22wk B2 A1) Generic Factory .
h T BT HZ BT AN ER T2, BAVE G R X AMEAR G T .

REER
B E B A B RS R, CAARA ILinkList<T> (T 3 string, AR R 523
T IComparable 4 @ 6§ K8 ) , X3 FRNEF @ RIGNT L0 1E L2 BALEE T 5
KGRI, CREHIGmEEEGES, FRBET —A Sort()F %, ATHa TAIHT &
HATHAF . B ARFHAER CRA—AF AT F 695G, #E%H ILinkList<double>,
HEMER CHRA—APER A F AL, & A ILinkList<string>, {23 Soft()7 ik 28 F 4.
o R EAN1E 52 I ILinkList<string>2X ILinkList<double>#9 24k )" £ A, H Atk dF:
® iiF—: &L —A ChineseMarkFactory #=—/> StudentNameFactory L), 4 |4 A&,
ILinkList<double>#= ILinkList<string>.
® #iFE—: TN —/ LinkListFactory<T>, @& 7 2548355 24 Bk e 28 A4,

PAAP T AOEAN SE AP ? ARAE IS R T —— “RS S E ", W L v R E
PS5 T BAMNEN 2R, A58 — M7 Uscds s an R4S T W Eh R gk, 8
QRILFEH 7 G T Gk S OR AR S R T A

FOeAE R S R ) 5 D4 i@ B 7R, 2 KR AT g IR B IProduct,
7] §& 3 [7] ProductCollection, FtLAFATE X T IFactory Fl IBatchFactory, {HEESR 14 &
PR A I R R R IR B 72, A A AN RS AR R AT new ()t 1EIR ) H i)
TIHEWE? WL T A8 IFactory<T>HI3EAN T2, KEEAE —MNMEHM T T Create(),
REERRIE 2SS XS — KRR, T AR 1 &A T o] BLSEELR AR
i F

C#

/17 FeER T KR
public interface IFactory<T>

T Create();

public abstract class FactoryBase<T> : IFactory<T>
where T : new()
{
/77 B FIEF TR AR E LA, BRRIAA RIEAF ey T
public virtual T Create()
{

}
}

111 EFEAFERGFARIT
public class ProductAFactory : FactoryBase<ProductA> { }
public class ProductBFactory : FactoryBase<ProductB> { }

return new TQ;
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11/ EFRFFBI] RN
public abstract class BatchFactoryBase<TCollection, Tltem> :
FactoryBase<TCol lection>

}

where TCollection : ProductCollection, new()
where Tltem : IProduct, new()

protected int quantity;
public virtual int Quantity { set { this.quantity = value; } }

public override TCollection Create()

{
if (quantity <= 0) throw new ArgumentException('quantity');
TCollection collection = new TCollection();
for (int i = 0; 1 < quantity; i++)
collection.Insert(new Tltem());
return collection;

}

11/ EFNEF B FRIT
public class BatchProductAFactory : BatchFactoryBase<ProductCollection,

ProductA> { }

public class BatchProductBFactory : BatchFactoryBase<ProductCollection,

ProductB> { }

IR G RS LR, B AR AT — R N, EA Al b ?
BRIP4 S AR R A — /MRS IFactory<T>, #BAMERZ—. B4R B
i IBatchFactory (Create()/7y%i&[F ProductCollection) F1 IFactory (Create()75 % iR [l
IProduct) sl A EAE H AT — /MRS ? AE, AT AT LAk & [ 1Factory, JUANKE Create()
JivER[El—A> object BT LA T, AHIXFEAF] T2 R P IO A, B A R[] 45 4L object
N TIRETFRIAE (W2 s —A 2 )5, Wi IntelliSense, 5t AT LA A4 = 5 24 1)
JEYEFIHR), IETEEIE I — ANk R A, KA TARTEIBIT A, AR 5
R TE R

AN AL BRI, G R H R LR, 2 N T M g e T SE B i T
L, WARNMATAT AW, Rk AN RALLE B Create(). Createlnstance() &%
Constructor() , & 45 % Fi 4 H ) CreateProducts() . CreateProductCollection() «
CreateProductList()%5, i B A BEiIh. HH “RIe”, AU E A
i —ANgE AR, AR, WU FRARANE L, ATRLE SR, (REREA R Tk
ZIRRGFHH A

R BT RSP HESE (Rl H AT B AR Al 10C 55 “Don’t call me, I’ll call
you” (KR, i Had w4 - B SO R HISEA T A7/ = i, IBAS—2F ] DL 1&
5 ANRE 1 SO R IR Create() IEIALI], 75 DS A 455wl BRJ0T T

RZ I, EFpEIFFFXORE L L4, BheR2he, AREAPHHMEG*)R
i, iR Cool.
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3.7

MRS, IR SEBLE A2 S SEBL LR “M5 7, ERSEIN T2 — R 5, (HAE
CHIIL B, AR 2 AT LA 4 *J’*”*%it%‘%%ﬁ’]ljﬂﬁﬁ'}he#lﬁ’JT/Z T F R
i, Java SFIRZAEF WA — RO, ARG ML B OISR, (H CHT LRk
INE—Z&HE.

PR EE R AR IR T e B S0 G (RN ZAE), AR BIG I8 i ds i b

GDQM} BEFONGE, BCEFEBRRTUMRS T HRGBER, LLARFEL
RFFH. Lk I SARATERAIERA, BREHRS AAHZIAFEmET L
BEA G HOR, BAF T REHAN T ER4, 2NET FEeMNaEAH ML,
FTA BN A T ARG B o 52 IR B 7 F bl fe il , m BHATEAZ P IR % i i 2 rbe)
U SEREREEXNIFS. “BEFHEFEL, ERTHEL, REEAER, BT
RABE BA K I B TikdE,

X PR —AN B R 117 Delegate 1) J7isBl,  RImHR S AMKIAE AHLH] L FEF R & 5L

PR AG T STy, S AR, ARBATGER . AT

C#

11/ FRAT LA R BAT R 64w %, €M E T Product 494 &
public delegate int CalculateHandler (params int[] items);

class Calculator

{
///7 A7 k48 4% F Delegate Factory A %49 Concrete Product
public int Add(params int[] items)

{
int result = 0;
foreach (int item in items)
result += item;
return result;
}
}

/// Concrete Factory
public class CalculateHandlerFactory : IFactory<CalculateHandler>

public CalculateHandler Create()

{
}

return (new Calculator()).Add;

¥
Unit Test

[TestMethod]
public void Test()

{

IFactory<CalculateHandler> factory = new CalculateHandlerFactory();
CalculateHandler handler = factory.Create();
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Assert._AreEqual<int>(1 + 2 + 3, handler(1, 2, 3)):
s

3.8

2T IR BT I ] — MR AP AR new() B 4E, JHIETI BRI S, £EAR
KRR ERRICT % P RE e AR s, D7k mt i s iR M i 2 18, (HABIC R 2
AL, RIS XSG A TR 2 55— DR B Dt TR R A
HEA IO RHERIRESCIF b, st 2 fES].NET Framework |, SXFFLILK T J5ik
BEAEAEAE I H s 2R “ T J59 + OB + RUESCIFT 7 A6 77 K.

FIERIPERENZR, B TG T8 25 2 UG IRRET, TR rh AR e A A — X 2K
L, Lo e HAT S IR T 2 AN R, XN o FY BIHE RS BT (R i i
WP, 5 Demo MZEM I HZ IS, Hb— AR EEREN, T iEA
SEHERE R P TSR MR, ARG SE A, R REAVIR 2T
TR T ik 4, MV R EE N —BUN R, (HAEEA] M2 T AEFE.

Bt L) A BTSSR, 5 1Product. Concrete Product fRE AR, Z4E A
ORISR AL, L] fEQIEMREAZ new() M, R BIITRC 1772
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4.2 Singleton

4.3

4.4 Singleton

4.5 Singleton

4.6 Singleton

4.7 Singleton

4.8 Singleton ——Singleton-N
4.9 Singleton

4.10 Generic Singleton
4.11 Singleton

4.12

C#
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Ensure a class only has one instance, and provide a global point of access to.

—Design Patterns : Elements of Reusable Object-Oriented Software

Singleton CHLfF) BEAUE J LA G BB S MO I — Ay, B0 32 2R A 2 AR %
PR FH AR B — B SE ], T3 R AN B R SE B —— M —— A R 2 R AT 75
TR N H P ORAE— AN ME— 1S, Lean A R AR 2 R A aR Zhlad MSN B RUki% . #21K
SEWHEE, S T ERHR A ST I SR EE AR EE RS 2 1 HTTP uiy &% H 25, HARYE
A G PLERI 80 iy I B T2 H T AR 2 10 LA, AMUALE MSN, 647 M 50X 1. B2B 1)
Web Service il 45, {H 54— 7R [/ — B 8] 3 R BeH —NERRFT IR o TR kixph «—
B MEGUN, AR IS B AR OGP HTTP i 1, 535 A ARG 243 (15 45,
8w Ja T e B peT FH — AR e, W R A N 5 B RS ——HEBA, T AP — i A
SR ENLES T FHLER A RET (1 —A> Singleton CRAPE) . B b B 19 7 BB A7 8L 5
EAEEN AL B TSR EA R S 18 R8T IR 45 a2 L 2 iR 45 s B2
B A: 1000, 1001, 1002, B: 1000, 1001, == 9970 FHH i, 1000 ~ 9970 [al {4 —
HATREHILAE A 3 B PRI —ANAIEE, IXHHEIAS F 3B 5 AR G ot — A
Singleton.

SEHLERAF )T AATIR 2, H KA L mT AR 23 4 P A
o AT PP R A R (BE R R SGER A AR xR,

I “Try-Create-Store-Use” [ T4, Wik, #tELE—, (HEATHEEHETRA

RRIACE B, A, s EHEE A KA.

C# ZEPIEFIRIER Singleton 773
class Target{}

class Client

{

private static lIList<Target> list = new List<Target>();
private Target target;

public void SomeMethod()

{
if (list.Count == 0)

{
target = new Target();

list.Add(target);
b

else
target = list[0];
¥

public Target Instance { get { return target; } }
T
Unit Test

[TestClass]
public class TestClientSideSingleton

— C#
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[TestMethod]
public void Test()
{
Client clientl = new Client();
clientl.SomeMethod();
Client client2 = new Client();
client2.SomeMethod();
Assert.AreEqual<int>(clientl.
Instance.GetHashCode(), client2.Instance.GetHashCode());

}
3

o P A BRI ORI AR I AR, TRE SR ES Try T, KA

/NS, RR A RS A X B S R I — S48

LIRS, AN A “FE 7, B IR I —AS, BIEREA AT
DA IR A5G Try (75K, 58RI B A SRR B S 30'e, AR MEZESR T AH DG B AR X
ME— PR, S 24 Rt kM — . A7 AT IR R AR AL Ak, AR TR AR B —
Lo, BEELERE . ZACIRI A2 AR A BEAS I R TT, AR I ] S ) R T g, R RE I
Singleton HORBME, HIYIKEL, XASEAFR “H7 FURAT B SCRIE SCIE BRI .

AKERR T AHE M Singleton 24k, IR AR SEBRBEAE F5 A G U] R 4 A 7] 2 70 A
IREE S AE RS X F 1 Singleton.

4.1

A1 Singleton KL B AL ZORIE— NI — A, R St% Ry — A
eI AR T e BE— %R, W TRATLIk K, At Singleton ZEARAIE “Xf4h” (AR
B AR AR A G R SR DGV Al IR BIXA TR RS HIRS — MRS
SRR, BRI AR R AR ) BT, (e AU T L B
IERR I Ry SE B I i

by b, Singleton K S ) A2 18 1L F2 I SR T S (1 G A S 8 A PR #  2 iy
QUL — D SEB, IR — AN ERE, 5 R IS 2 T SR A A 1Y

{EZ A |-, Singleton BEAAR B (FE#EAS 28 MR B i i 1), Wl 4-1

o

Singleton
+ Instance : Singleton

4-1 BHXRAFSEN

HA 2 5585 14 Singleton B2, EHITHE E X —A4> Instance #24F (% R a2y

— C#
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L REME), EANE SRRV Singleton [ —AS, T HAZME— ) —A 2], &7 R
T ZR A Singleton A HAD SR vk, AT LAIEEL Instance 58k HLARIE W

C++ (Design Patterns : Elements of Reusable Object-Oriented Software) K&

// Declaration
class Singleton {
public:

static Singleton* Instance();
protected:

Singleton();
private:

static Singleton* _instance;
T

// Implementation
Singleton* Singleton::_instance = 0;
Singleton* Singleton::Instance() {
if (Cinstance == 0) {
_instance = new Singleton;
¥

return _instance;

}
C# 3LERTT3% Instance() #5832 5B 1 E B CHfik

public class Singleton

{
private static Singleton instance; // E—3%4%)
protected Singleton() { } // AR F 1250 HHEEHL
public static Singleton Instance
{
get
{
if (instance == null)
instance = new Singleton();
return instance;
}
}
3

EIRAT B E B X B CHRS
e XA Singleton JN A — A 2K E E——Instance, X 7)1 # 112, Singleton 28U A
—~ Protected [MH4I&EMREL, &P P ANAT AEL #4494 Singleton, HIZEJEME Instance
W% R “private static Singleton instance” FME— A 1.
o  FLHRIIRA if 8 IR 3 W s I S AR IR 4y, L2 instance 4 S0 A e
AP I S, BT ANBEAT R S S s % R
K B BARRY & A] DLl L 5 ¥ Singleton A v 2R, ZERZEUE DG BB
b ] AR LF s TAE o ARTE 2 LRI N, X Py XAEEIR 2 W E BB, — AR
B0 ) gL 1 if 35y, M2 ANERFR) LT [FIBT R A Singleton 2511 Instance #2458 P (1B,
instance i i T REIE A BB, I E g A T 2%, 1 Ha % Singleton 28 HH {47112

— C#
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IRJa QRIS BRI RS RAA, KT 1AL “ME—SLH” HRIE.

EAP I ARAE R BAVE — AR F RAAGFNE, BATEIMZHER, TURL
EIN, KIS EEREAG—NRUFHRE TRERUNEANFLAEFOPITRSE”, (21X
BB A KAZR BN, RS HEEE SRR YRR, R S iR
A2 T RHATAARASE4F CPU A E AR 2 IR HUT R A2 5, X 2 49 new Singleton()
THAEHT.
H9N, A TFZATAEL CH+FF L RIAT, BT a5 54 R instance B %4 %
2 _instance 2 s_instance, Z& ALK EEFLZ TR L F R, 2P
&2 KR (Design Guideline) 7 X, 4R 5L ah%mmBJRA T+ R, HHEILIF.
TELREPAT RO MG R HE RS, AR —A double check (177 & IE_E A
I

C# 170 Double Check /384 Singleton
public class Singleton

{ protected Singleton() { }
private static volatile Singleton instance = null;
/// Lazy 7 XA #E— 5 ey Ag
public static Singleton Instance()
{
if (instance == null) /7 M E T
lock (typeof(Singleton)) // 34&RFEZHXRES
if (instance == null) // AEif
instance = new Singleton();
return instance;
}
T

DX TR ARRS, IX BT LA T R

o  HAREZLEFIAEL, (HUWBERAHIMANINE if, B FEPRERIAT (I HE T 258 4 lock
{ Singleton Z87Y, HSZPR{EL4E R ZEUEIL N, BATE KM IHEIX AN instance JfA k75,
FERARBE Singleton 2870, R K ZE, IXA lock R AT AE & T #8420 o

o lock NN JEI if &850 55T AL T — M AHRTZERE 22 A I S AA) i /N R BG

o  — HME—[— NP LR LA “ONIREE” B2 I, 588 R IR A
TEMGIL A lock #4y, TFLABAEANZ if JIW 2 5wl vl SR A3 BE AT 1o — Sz 51

o ILrf volatile JCHETF RN AL, ERRNTEATREW Z NI KPATERRE S FIA
volatile M 7B Z gmitdn it (— Mot ol R BRI B AR e th AN 2T D 1
PRI, SXRE AT LU AR % 7 BEAEAT AT B R) S B AR 2 o e, Bl 2 AE lock 2 ),
WA AT FLIE 58 /% new Singleton(), SN ARIZEFEE 2/ instance 4B null.

R4 LK Singleton F CH#Z: I C++H1 Java “ BRI 52 7 19 S2B0, SEO 8 LU 2B,

— C#
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HT.NET Framework 7E¥¢ vt b B 5 i 1R 2 KA A 12 AN S sz il (v 1) 225K, T LA A
1R Z B fAjys E R B “HEat” M sEal 7 a0 G BATRT AT 4R, HBLR AR LF X Ah XA
Instance A J& PE AN IR RTHE , &7 27 il DAGRSRAE T e N T/ 44 anfel 351 .NET Framework
X} Singleton ] P 3 SEILREAT Bt

4.2 Singleton

LMYy Double Check J AUSEBLEARFEASR I T Z L REM L0 1 (1 Singleton (A7, (H A
2T, IR AR ARG R UL ? B e BN R aE T e —
JRPR g RS FTRE Sy “Uf O EERS RO instance IR IRFPHEHE . CH/ERTAS L I it
AL 282 SOV, TN R R (BT RS P 1 ek SR A O A 1
BATR S PREUR) — DL CHID IR, BRI I 52 14 S5 057 T A it e
HAS O RN . 2% 821 Singleton S il —> Y B s il 2 A7, ARV EAR SRR i
FEH AN ZAS S HARSN LR AT ZHE ARG S KL, tn] DUER i ) A0E X

C#
class Singleton

{
private Singleton() { }
public static readonly Singleton Instance = new Singleton();

3

AT RE S AFIX IR SEI L 2 W S B3 2, (et 2 MRS, C4SHl

Singleton — M EF R SLELT A, B AMEIE?

o EAHLT LHIREITTIEA laze WIEIFE, t1T Instance &M AILERAS L, BIATY
TE S AE I — Wl F B A G Rl TR P Dt AT A1 Al T A4 2 30 B T i A A i R
KRR

o X ILSEAFIAL I eR B AR SO FAFT IR, T LA R R - G A A 1 S
T 7 il I A FE R AR A Instance $RAGME—SEHI TR 5 |, #5-& Singleton (1 i i ]

o ETEAMRUEZ LR Singleton (1% 4r, W CHEMIALF W, BATADIM IL JZ1H K
B, W

IL

.class private auto ansi beforefieldinit Singleton extends
[mscorlib]System.Object

-.method private hidebysig specialname rtspecialname static void .cctor()
cil managed
{
.maxstack 8
L_0000: newobj instance void Singleton::.ctor()
L_0005: stsfld class Singleton Singleton::Instance

— C#
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L _00Oa: ret

HoE, XA beforefieldinit RS HITT, & IF CLR XA I LSRR (BFrZ

NTBG Field) 7Eif St is BT e A A% IR AR 2 R IE 5T Instance, 2
7 BLAE AL R AT TSRS 80 Instance SEGIALZ G AT LMER . GXH 1L 2
I CHg i sl AN )

Hk, HRFAIETE Instance #iE SOy IR, HEZHBEK (L IZXHLT initonly),

e—BA, EMARERAEMLREE N, Wt A T1E Double Check.

DRI, AR TR R 1) CHARRY AL T — > Singleton, I Hel E4fE 2421, 1R Cool.

B XA 5% 18 %44 7 AR 22 3249 Lazy #93% % X Double Check 7 X, #94k %41 A
ANEREE, o R TR P IANEA BHAT E, CIRTEA LR #45 B Instance
ZAHABE S AZASAE], BEIMEER R —AEHLZANETEORRRY, oK
&5 B AR FFHe B 7k 4 o AR K — 33Ty, 0B @4 LR A 2T R8T, X
Fek@@RET L2 mAKRESaatsLal, TN GC LFEAMA RS Ik “&
ERA” 9N 5.

AT AN TT RSB — A Singleton I HUE S—— iy, oA

C#

public class Counter

{
private Counter() { }
public static readonly Counter Instance = new Counter();
private int value;
public int Next { get { return ++value; } }
public void Reset() { value = 0; }

}

Unit Test

[TestMethod]

public void Test()

{
Counter.Instance.Reset();
Assert._AreEqual<int>(1, Counter.Instance.Next);
Assert._AreEqual<int>(2, Counter.Instance.Next);
Assert._AreEqual<int>(3, Counter.Instance.Next);

s

4.3

M) Singleton Z5744% 7K 5 System.Object, {HIZFRIH 4R 2 Bk o #l 2 dk AK 1 Lk

—_— C#
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RAY, B SEIL TR L, X BRI R R, RO e TS AT ERAT] 20 RSB

) Singleton, ZEF KX FIIHHFRA “Singleton 48R 7, N2 WHIPA S “Singleton

AR 5

o RESIIY ICIoneable £ 11 B4k K H FHAHSC 128, 5 W% R Fe vy Ak O 40 B ke ok
(IR 38 BR B THI PR 775491 35 W 38 i 1C1oneable 482 11114 o s i - 5 S50 AT 40365 B B 20
CLR J& I WAF M SR T — /B sE ], e S 80T IR — L7

C# SBBTERHER
public class BaseEntity : System.ICloneable

{ public object Clone() // T %77 E£4GI8AT %1%
{ return this._MemberwiseClone(); // #l3wkm X475 X LK
3 }
public class Singleton : BaseEntity
{ /7 ... ..
b3

o JERFHIM. KRRV, AR TR B O SR AU S AT AR, H R A
5125330 Singleton RetERIAEIR, BN SIALF5E ESERC T Singleton X% 145 UL, it LA
AN HAT Singleton LIS 75 B SerializableAttribute J& 2k o T [ & — /M 1%
JE——4 Singleton ST )1 T SerializableAttribute J& ::

C# SSBERMER
[Serializable]
public class Singleton

{
// .. .
///7 # Singleton 24 id —st4) & 4T H F 4 &
public static string SerializeToString(Singleton graph)
{
MemoryStream memoryStream = new MemoryStream();
formatter.Serialize(memoryStream, graph);
Byte[] arrGraph = memoryStream.ToArray();
return Convert.ToBase64String(arrGraph);
}
/// @ 3R R EATUAF A $ = 4k Singleton 4
public static Singleton DeserializeFromString(string serializedGraph)
Byte[] arrGraph = Convert.FromBase64String(serializedGraph);
MemoryStream memoryStream = new MemoryStream(arrGraph);
return (Singleton)formatter.Deserialize(memoryStream);
}
T
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4.4 Singleton

4.4.1

4.2 TIHE IR 2R 224210 Singleton SEIE, HIGH Hh AT AT 75 5 SR 2 S 40 ROk
(1) Singleton, LN ERE & K REEAT G G455, B S AF(EAR 2 BEHUR v a) b 22,
HAFA LR A SEAT [ LR FE N Bk Singleton X%, HAb 2R FE th 7 #eE 1 R FE N
Singleton, XFEZFELL Singleton [FSEHEE = 1 (REANLRFENERME— 1 —A) * N (L%
$0O =N,

NET R LUB I E & i bs s 4 System. ThreadStaticAttribute, PURfiI{R & F& R i
FBUER TR R AL ME ¥, (HIXXF Windows Form R/ 1RA %4, %F T Web Form,
ASP.NET Web Service 55 Web SN INIAE ], P EANTRAER—A NS LR T FIKHAT
D3, B it i FH A 3 R 5 A 8 HitpContext HH L2, gt ., & A S AT LR
Ml System.ThreadStaticAttribute SEIL. ANX AL, f#1] System. ThreadStaticAttribute A
REARL G 1t 2 FH 1 1A 7 P9 455
C#

[ThreadStatic]
public static readonly Singleton Instance = new Singleton();

FIRNET it 25K, ANEOUARICIZBYEN 7 BHRE IR, ORI a e o
AR, DIBEAESR A3 o B AT I e i — N R . FEAREVHIRE RIS DU R, Wke
SR, AT AR A BB 7 B R e 5 SRR, WA 4Rt null.
WAt UL, EZLRBMOLT, B 7H—ASepsh, b2k Rt AR B XA 5 AR
— S, HILISGRAG A null, ABERT

4.4.2 Singleton

%fF Windows Forms, 7] LLiii System. ThreadStaticAttribute Lt 425 5 Hi 5% CLR Lo
(RS ME— & PE Instance (U AEACLRE A FREIS, (EBRGUR R WG e . (IEW BT 524
APV, ANREHE BB RS IE R, AR HEVIGL, WA B4R &
U, WHX EAEH 4.2 WA HAAME cool FSEEL, FATHUE R E R i lazy 755
In# Singleton S (1 75 BT e SAFIX R REA 224 T I8 2 I Fh S 87 i S AN a2 4%
Pz 4y, HIRATXHE Singleton FiE AL gt DA T NI T, IR A 224
7 RAELFE NSRBI & “—w =20 Hh” JuH P Singleton xR M24: T o Bt sE il
W
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C#
public class Singleton

{
private Singleton() { }

[ThreadStatic] // #8#&A Instance LA H#E
private static Singleton instance;

public static Singleton Instance

{
get
{
if (instance == null)
instance = new Singleton();
return instance;
}
}
T
Unit Test

11/ FEAEA2E B2 HATH B ARt H2 3L
/// BB EE NHTREEZAFRATE Singleton #9HE L
class Work

{
public static IList<int> Log = new List<int>();
11/ FEANEARGIATHRG L
public void Procedure()
{
Singleton sl = Singleton. Instance;
Singleton s2 = Singleton. Instance;
7/ AEBST AR A ik 5 4)
Assert.IsNotNull(sl);
Assert.IsNotNull(s2);
/7 BiE B AT KARPATIR A AR E| ) RT A Rl —A )
Assert._AreEqual<int>(sl.GetHashCode(), s2.GetHashCode());
/75T BT R AL T 49 Singleton 3 £474%
Log.Add(sl.GetHashCode());
3
}

[TestClass]
public class TestSingleton
{
private const int ThreadCount = 3;
[TestMethod]
public void Test()
{
1/ BVE—REF HRBRIITIH
Thread[] threads = new Thread[ThreadCount];

for (int 1 = 0; i1 < ThreadCount; i++)

ThreadStart work = new ThreadStart((new Work()) -Procedure);
threads[i] = new Thread(work);

¥
// PATEAE
foreach (Thread thread in threads) thread.Start();
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/7 Yok BAR R H e T A
// .. ...

// PR T RE AR Singleton 62 RE 6
for (int 1 = 0; i < ThreadCount - 1; i++)
for (int Jj = 1 + 1; j < ThreadCount; j++)
Assert._AreNotEqual<int>(Work.Log[i], Work.Log[j1);

N TETFRAT 23 A B e A 5 W £ i)

e £ Work.Procedure() /75, WU T Singleton 2511 Instance # 4@ 1, Zinbiiiur
[i]—A™ Singleton 255241 . [A]I 1T Singleton 213 R BUE XM FATT, FrLARTR (&%
PR ok A CUsAk Singleton 28, PRI SEIL T AR 2K v B

o HRIXEEANZFE A FBALE Y Singleton SEBIE A ALY, BN RIZERE N IL S S R 1)
SEANRISEN R LT, DR A2 FRAT T 75 S IR A OR . (240 K.

4.4.3 Web Singleton

|1 H ThreadStatic S ARf# ¥ T Windows Form ) &) &, {H 55T Web Form [ FH 11 35 3 A
T, JRIK S Web Form 3 FREAS 25 A M43 5 XS 2672, /2 F ©f) HitpContext,
Rk, AHMV ¥ Singleton SEA N iZ 4 (RAFAEIX AN B SR B BRAT T 5 ZA DV B o,
AT L5 > Web Form R 40 BTHL I Singleton it

X E 49 Web Form &L A €.4%5 ASP.NET Application. ASP.NET Web Service. ASP.NET
AJAX AR % A . 427 6 F & A £ NET Compact Framework #=.NET Micro
Framework 47 3R3% T #H4Tid 50,

C#
public class Singleton

{
/// <summary>
117 FBF e —A key 15, T4 HttpContext F &) At iy 548 X 3
/// </summary>
private const string Key = "marvellousWorks.practical.singleton";
private Singleton() { }

public static Singleton Instance
{
get
{
// #F HttpContext ¢ Lazy 3 #lftitfe
Singleton instance = (Singleton)HttpContext.Current. ltems[Key];
if (instance == null)
{
instance = new Singleton();
HttpContext.Current. Items[Key] = instance;

}
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return instance;
b
3
3

Unit Test

using System;

using System.Web;

using MarvellousWorks.PracticalPattern.SingletonPattern.WebContext;
using Microsoft._VisualStudio.TestTools.UnitTesting;

namespace SingletonPattern._Test.Web

public partial class _Default : System.Web.Ul _Page

{
protected void Page Load(object sender, EventArgs e)
{
Singleton s1 = Singleton. Instance;
Singleton s2 = Singleton. Instance;
// #ikiRAFe9 Singleton % 4)5| A # 5 LA EHIML T
Assert. IsNotNull(sl);
Assert. IsNotNull(s2);
// HikmA-5| R A 6 2 E)—As Singleton 54
Assert._AreEqual<int>(sl.GetHashCode(), s2.GetHashCode());
// 2T 4497 Singleton 4694737, A Ty ik
// HttpContext 3% T 49 Singleton % 4] 3 52 2 1 F 49 5 4
instanceHashCode.Text = sl.GetHashCode().-ToString(Q);
}
}
T
LE A AT RO W ] 4-2 JTs
RUAS e
-=-—-'- Ié, http:fflocalhost: 25388 « | * ﬁ“ﬂ Ié‘ http:fflocalhost: 25338 = ||+
99 2 @ Unkitled Page | e i @ untited Pags |
= [~
J48502979 58184741
= [

4-2  FBTIFPRIBITHR

[k, KB TR AR T Web Form "R (400K Singleton, 4 ME —SEB IRA7fik 47 &
M T2 FEIT RS 31 HitpContext, —#ER] DLSZHLAN 0k 1Y) Singleton ¥ 1H & & .

4.4.4 Singleton

BB TRAITESE 2 TP —FE, WARARE — N AIEBUR AL G #, AR ok
3| H K PE4IZ4THE Windows Form 3£ & Web Form ¥73% F, {H Singleton Bzl /E MR % 2
LML, B AR TR . I BhAE, SORH S O SLAB SRR SERT,  JUIL M ol 4540

— C#
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HOZ R, AR T RO R L SEIE AT IR . B ATR?

BN FRAIFESS 2 T AL T, AGHE—A 2in 1 (4IRTRLEE Singleton (W kAT
BRI R AW R, AR IATEE BT 1) 0 Gt i SR — IS S — P
HEIE— e — MR N ITURA, A Singleton 5 H AL ® A MR B3
(YD Sl ——"BL AN KA S AN LI SE AL, DR e SRR — 1k, DRI — 2 ) (R A5
FIGAEX B BAFAAGEH] o X S — AN HAT LT AR Y Web Form + Windows Form 2 in 1
HI AR T Singleton, A& 4-3 k.

<<attribute>>
. ThreadStaticAttribute
windows form
_ —
Singleton —
+ Instance : Singleton
xor
- Singleton()
~_
~
- —~
web form HttpContext

B 4-3 RS R HRRIERSEN

ZN KT I

C#

using System;

using System.Web;

using MarvellousWorks.PracticalPattern.Common;

namespace MarvellousWorks.PracticalPattern.SingletonPattern.Combined

public class Singleton

{
private const string Key = "marvellousWorks.practical.singleton";
private Singleton() { } // STHN A
[ThreadStatic]

private static Singleton instance;

public static Singleton Instance

{
get

{
// B AT G GenericContext Y IEE F 6 F ik
/7 FH S AHATAEXZ Web Form it 23k Web Form
// RFEAAAE NET 69 CF o MF LEsiEid
it (GenericContext.CheckWhetherlsWeb()) // Web Form

{
// 3 F HttpContext 4 Lazy 5 #lkitfe
Singleton instance =
(Singleton)HttpContext.Current. Items[Key];

— C#
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if (instance == null)
{ instance = new Singleton();
HttpContext.Current. Items[Key] = instance;
Eeturn instance;
glse // 3k Web Form 7 &,

if (instance == null)
instance = new Singleton();
return instance;

4.5 Singleton

L7 Singleton M 28BS IR bk — & — DN RESAEAE R %, (RIS h R AR (1 P
PO TENBAREE . XML RSCITII ST UF 2%, A AE R0 GAR 22 il S B0 Rl vy, T
Ferp Singleton FRIARANME—SEBIAR 2 B A FERU TR S E DR R IRINIRZ, f

ATRE SR B AMBIE A, AT AE S RN Il A Bt 2 [ RSN P IR
HIHLEL .

4.6 Singleton

IR Z I Singleton X ME— s R It FEA £ “FF4E7, BNV EA new()—MNTESHU
PG RR AL, BEASL IR S EUT IR IE — Mgt 2507 U R AL, X S R,
BIAGE vy DAFELAR 22 S W 32 8 A P i PR BRI Lazy Ml B, (H MBIk 02 6 FF R ik
e .

C# mWHmAIANZIELHISEL Singleton
public class Singleton

{
117 BHAHE B
private string message;
private Singleton(string message) { this.message = message; }
public string Message { get { return this.message; } }

/77 G T X F I Sl i S
private static Singleton instance;
public static Singleton Instance
{

get

if (instance == null)

— C#
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lock(typeof(Singleton))
if (instance == null)

iT ((DateTime.Now.DayOfWeek == DayOfWeek.Sunday) ||
(DateTime.Now.DayOfWeek == DayOfWeek.Saturday))
instance = new Singleton("'weekend™);

else
instance = new Singleton(*'work day');

return instance;
¥
¥
bs

BESR H el g i Rt AL, IR Z IS — HAW &S % “HOBiEN” I, HENSH

HEAFIME S, AR 1L SEA90, EALENET H85 PR

o  MEMEUTT: XFh 7 TE Singleton /TAE, BN R VFR R4 Singleton 287
(S L

o Setter J5=: iR AL E M (public BLAELLE VLT internal), %7 BB HUAT LA
B — S N2, SEIRS A B 8, R R IR A mOR “B 7 T,
WHRIE & Ry LB LUE BIAH G B st R s o, IR S k4% . XMy ik

o Ui RAERSR, i HAE D AR SEIL A AR N, A G S i g i R
FR AT ]

o Attributer 75 FIEH ) Attribte VENIRSE, TTLLTESMHCR T E M EVEA Singleton
KR, s S % XRWATI, (AR T Singleton B F A 5K X
P&k
BEAR Fh i N7 U LA R AR, JE &k Singleton “ PR 47 T, —ANAE I IE

PRV N E RS (BCE SCHF ini SO RS . i b AA [l L, FRATTR] LA

T message (/)N A B &7 App.Config SO B ks vk, HACH .

App.Config

<?xml version="1.0" encoding=""utf-8" ?>
<configuration>
<appSettings>
<add key="parameterizedSingletonMessage" value="Hello world"/>
</appSettings>
</configuration>

C#
public class Singleton

{
/17 s
/77 ...

/// @ity A B L4944k Singleton 54 H ik
private static Singleton instance;
public static Singleton Instance

{
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get
{
if (instance == null)
lock(typeof(Singleton))
if (instance == null)
{

/// B E AT R L
string key = "parameterizedSingletonMessage';
string message = ConfigurationManager .AppSettings[key];
instance = new Singleton(message);
by
return instance;
}
}
¥

UnitTest
Assert._AreEqual<string>("Hello world"”, Singleton.Instance.Message);

4.7 Singleton

A F B A PR v 0 2 BRTRIE — N E R A 1) I T8t S A ALK T3 110 2 e 2 4 SIS 2 40
RSB SE I, AR BEAE P rT P SR it — 04T, IR 2 DGk Y A 228 i Cluster 523
I F T Scale outo 3X FRRIGUEE R T, B Z W UXAE —DNERENES, A T SEl— AN St e
(1P — S 451 5k 75 K B A3 A4S Double Check BE X5 1R T .NET Framework 1 4 & 0L,
(U N ST R RS 4%, ELa i 2,  WRMERS AN instance==null f¥1IlW7. &
fI1&% Lazy #Ji&. Double Check FTHBANME K ] i 5 2 T LUFEAT: -

o  Z:4 Singleton B I Lazy Mg B 2 AR PAT FE LT 55 A G e N AT 1
M TAE, ERASLREORERE N, JIBT instance == null W] BEALAUE—BRIAI 45, (A3
AIAE BT Rk 38R AT e T BOW AN ZRE R ENIZAS if 5503, 7EPS BRI ET T XA (] @
A5, I A SN AE instance == null, 2R )5 FIEE B GE AL W instance==null A4 E
Sk, IXANEEAIXS instance = new Singleton()ifi S AR B KAG L, RILEAR “Hitk7,
AT B A&,

e Double Check J7:: KILH CHERLA instance==null, #RJ5HIE H OBk, BEHE
BAEMANILIEA LT T, R O, E3ET L s, shik A d
e b, ARG A ORI 5292 new Singleton(). Wr EEANEE, A HIRT, IRRA]
REAREIX 2401 o W R P I AR R I X A K8, AR AT A1 0 2
TERTF RGBS, B 4-4 BBLRHH LSO SR TR, (HAEPL R

FEIOASE, 2 — 77 R B 73 4 I B0 Sl A e ) J7 40 FH B U MRS TR, IR S T 1%

SEE,  ARE AR G B DL R R

o ARG TR ? I RH T, B HRARJLEAT BN T T AT, B
new Singleton() T .

— C#
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Lock(typeof(Singleton))

A

WEWNHEE
Instance==null

WEWNHEE
Instance==null P .

B HIA Alockfi &Y i# #03 Frlock B #Y
typeof(Singleton) typeof(Singleton)

new Singleton() new Singleton()

Bl 4-4 R BHEERESEY

KRR IR, BATIESEBFH M Cluster 2B MUK, DIk hn B 33 i,
IR Z B e B0 5% Cluster HHAREANYT SURIMA N5 B, SR 5 T JRURC 5 4 (¥ LAl oy e 4R 2, e
—ANCEE N F A N IEENUE], R B 3rd CGE =07, XLt —FE, B (BE
B2 WEHLRAE—NHAT new Singleton() A& 28 RL S, “H LT Singleton AR 44 i &
ISR, XA U BB ZF S A1) new Singleton() R BE J7, WEILAE K — AN ) ACHERR I
FR I SEARER AL Singleton SRS, IS TAER G 250 BB &l 4-5 Fis

]
v

<<Interface>>
SingletonProxy ISingleton
+ Instance : ISingleton

1

Singleton

Client

B 4-5 T EERIEMREEIRERSEN
ISingleton i B HBEAE R S 4, Mt Singleton ZEANY L, ARBERFTAET SRR SRR

— C#
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4y CeMITRENL TR —&HLAs L, W EEE T A AL IAEE ). SingletonProxy {F 4
BFANIEFE A EEY ISingleton U7 RARER, S TTRIA R SRR 1Singleton ZEBY I A k. =
FHAFIE R Singleton 28,  TAT LR FEH £ H] Double Check s fai i 72k, ¥ A OB
TEIERR ) P A 205 1) LS B 5 S b ) 2 2% i AN P — 51248 o G 24 Cluster #4355, Singleton
A fEIZATLE Controller I, tHATLLZAT7ERA™ Controller + Member IHLES [ W FAAZE —
AP Z A BEREEEAE, SRTLL “E AT A TR N, B B OAE AN B Bt
FEHL,

@ 79k, A —AF Singleton #97 X, B % Singleton £ A ¥ 5T T 49 A 5 AR L& T #
BRAFE 8 FF 2B HIE, b RieiZ s gl M7 XE 22— HAE, &
1 BN HAZ A BE new 1 —A> Singleton 4], HEXF AR RAAR 4. AR
g AP, XS TEEREKIEELELFRE T EANY, €AET
Singleton ¥ & W 2 49 /5 4%, & RAEAET AR E| R 2OR, (2B A F 6 RE—, FFd
5oz ik it X ¥ Singleton #92 XUA hA, X2EF#*™E “F” Singleton—
Semi-Singleton.

4.8 Singleton ——Singleton-N

Singleton A5 B 2 ST ME— (WS s, (RO IEIL I TR EIANHE R I, B IR AR H
SERUE R AR (1 — S0k, LLan s B v 2 . TR N L e 4 /AR B UG FRAT]
A BEIE 18 4T EE L 52 B — PR AR, A 12 H 28 H k] S8R R S5 45 70 HURTHEAE 10 N6
(R Rgh, T HAR S BT T IR R 2 R 7 AR BARE DLATIOASTR, B s
FHNV ST LATE 1 /NI S8R 10 2, R ISR ok i A S ke A S AR T HLTH AL
DA A HUA A8 — AN NAEA 2 (8] 9 A RE SE R = 1) A o A8 Singleton, 1R 2 B iz th 25 3 30
PR, AT AT LA FEAE— A9 R, ik Singleton #5™/E N A2, K%K
AR TAER, XA T ARG IS SRR BARESSE, XM —RIRA4
ANF? AT 1 new() T4 7 FESRA S G, X LK N A e 1%, 1 E.
R 2 VP ISR . . N=5, 84 1. 2. 3. 4 NIRRT LA, 5 AL, {H
2 5 ANSEGIARAE TR« AT new() I, R & IR “BHRS AR T 7.
E—FPr e, XEKEFA Singleton-N .

e WEZN.
o UL T AR,
o F&ili new().

sz, AR Fkid, Singleton-N /& ObjectPool £ J— M ias ik, BT 58



4.8 Singleton —Singleton-N  'm 115

BRI — R new() 28k, IE B TR A AECR ], i HARAEAE — D 2L REIEE T

AT, B, 7Rt BEONERIN—LE BT, BT, S Lazy Mt U

GIFRIAEE, PASS; FEfiMAA T, NEEMWEZAS, BAR T DG — N4l

AR — A1 PR B AN T B0 rp R RE AN A8, SRS A 155 (10 A o R I 81 25 g s R

B AT, SORBE AL “3%T new()” MIPEREESR, PFrils PASS; fJa& K,

Double Check J; 2\ E I iL A7 0&E 75 0] . 4 T AN Double Cheek HE4E, I HAKHs i —1H

TeIs,  FRATERE In— 2% WorkItemCollection, g D525 A 1 I 4 14 -

o EARLEMEGRM,

o W AFMCEFI AL N ASSEH.

o LR I A AT DL IR ASHR R B 5 Ab TR RASIE J2 AT R IECIR A, [R] I AT LA
RAEAMT IR, E1E B CRPRES.

o HLIEHURAMNGL, RICATAEML, BOE R AT DRI A “HuL” IR IR S

e 2T new()4, WorkltemCollection i 2% T, &NEZ il Singleton-N JS7 (14418 i
(EFS

GS AT %, T @y A A /£ WorkltemCollection ¥ 3 An4iidus], Singleton A 52
I, LA E 9% T Double Check, 14X ZEILT —/~ SingletonN 52 4] 2235 64 2h G214,

4.8.1

S SCRAT AR I S Gl A a0

C#

11/ FEBHPATIRA
public enum Status

{
Busy, // WEFARSF &
Free // ZHWEFAES &R
¥
interface IWorkltem
{
Status Status { get; set;}
void DeActivate(); // &F1EA
s
4.8.2 Singleton-N
& SAHMY. 1) Singleton-N SEIEE & (1 7R AR G F
C#

class WorkltemCollection<T>
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where T : class, IWorkltem

{
117 T TS RFRAE N FHIEEN
protected int max;
protected ILISt<T> items = new List<T>();
public WorkltemCollection(int max) { this.max = max; }
/77 KA T RAEHIGANT
public virtual T GetWorkltem()
{
if((items == null) || (items.Count == 0)) return null;
1/ STRAEGTE, AN RAR— AT A
foreach(T item in items)
if (item.Status == Status.Free)
{
item.Status = Status.Busy;
return item;
}
return null; /7 BARF IR B, AdRak FiemoRAs, Prviid® null
¥
/17 FFH—ANEKA
public virtual void Add(T item)
{
if (item == null) throw new ArgumentNullException("item');
if (1CouldAddNewlnstance) throw new OverflowException();
item.Status = Status.Free; // HKikKE
items_Add(item);
}
/17 PV R ARG A b4 5 )
public virtual bool CouldAddNewlnstance {
get { return (items.Count < max); } }
by
4.8.3 Singleton
N KA T
C#
public class SingletonN : IWorkltem
{
private const int Maxlnstance = 2; // =3 Singleton-N #i X/~ N
private Status status = Status.Free; // ##RK%
public void DeActivate() { this.status = Status.Free; }
public Status Status
{
get { return this.status; }
set { this.status = value; }
}

private static WorkltemCollection<SingletonN> collection =
new WorkltemCollection<SingletonN>(MaxlInstance);

private SingletonNQ { }

public static SingletonN Instance

— C#
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get

m 117

/! ERARFZIAERIEHEALT, 5IAEAE %I Singleton-N & % A 565t 2% 2

SingletonN instance = collection.GetWorkltem();
if (instance == null)
if (Icollection.CouldAddNewlnstance)
return null;
else
{
instance = new SingletonNQ);
collection.Add(instance);
}
instance.Status = Status.Busy; // #&E%A
return instance;
}
}

Unit Test

[TestMethod]
public void Test()

{

SingletonN sl
SingletonN s2
SingletonN s3

SingletonN. Instance;
SingletonN. Instance;
SingletonN. Instance;

Assert.IsNull(s3); // BLEE, FIARAIERF =65

Assert._AreNotEqual<int>(sl.GetHashCode(), s2.GetHashCode());

1/ BATRE B

sl.DeActivate();

s3 = SingletonN. Instance;

Assert.IsNotNull(s3); // AT =, PIeATARMES A

s2.DeActivate();

Assert.IsNotNull(s3); // AT =, FreA T vlkiF5| A

/7 S3 EARFKAFTH 5 A, 2R R LEAN LG EANIR

Assert.I1sTrue((s3.GetHashCode() == sl.GetHashCode()) ||
(s3.GetHashCode() == s2.GetHashCode()));

4.9

M_ETE 7RISR H, Singleton-N AHXF 4448 Singleton #1105, B T 245211
EEAPATISE, (A5 Object Pool AN[H] (142 & AT SEILN SATEBAH], e —N P bt o
SR LN b BT B ] Singleton-N- A LA AE A BEHE L AORA RER ST Rl o0 — 5
KF, WARTTIEAR B AR R RS DL, B4 584 T LA THSEF LUAORE I 1) 23 S H
HOBHXT %, ARG IR T2 Singletons (H 1 77V B AR BT 45k, s T2 A aldt
B TEL, AL AN FE PR aE R, ARSI A%, I R F L= 4 P R R I I B
AR/, IXAffE Singleton-N K i & F[FEHE T o

Singleton

T FRAR 2 s ) S A R o G B S B S 3 T LR L R AR A

— C#
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4

BB, Bt Singleton-N (13X N AT HEAE 7 2% IR 55 2 AT BE ) AL 55 57 3EA T 4 2
ZHIAEE SC“ QB Singleton” F7y, AR AT A B I 2, A d R ER I I Th] 2
HRMEE; ZHl Singleton #i7> AL Bl REIEIR Z AR S ES AR R E T ki & T
REGH,

AN K HOBCE YT IR B AR 2 /DR, @ E TR R AT sl i€ NET Framework H

CHEEN R RS, XEAAREME ConfigurationManager, ‘&A1 M H AL E RZEH)
Mr 4, JE e AT DL B BN B 3R £ NET Framework #2411 “4 {7 flE X 4
( ConfigurationSectionGroup . ConfigurationSection . ConfigurationElement . Configuration-

Ele

mentCollection), — %577 B (10 & (5 5 AT 7 AppSetting #5743, Wil 4-6 iR .

System.Configuration

- Singleton
Client 9

+ Instance : Singleton|—— —>

ConfigurationManager

E4-6 ETREREHNREFSEN

4.10

Generic Singleton

A, WUH A SR AR AR AR AR (1 Singleton SR, it i,

HARN S T ME— 1) Singleton SEBI, {EAEKIEE AT LU ARV RSN SMA I 1R 58

il

AT 2 g ?

G, HETEsL Singleton [ AHRMR I E, BEARAFHSEH TIRZY R, HHIIE
AR T A B S S A AN S, A R AR IR R AR O R B A — AR ) Sy
3, RZEHE T LA & R0

R, TH KT JEAR 2 WG sk BERRUAR , LG AR Ui i) (10 i — S 45 A 40 il 0l i AR A 3
JEPEHATI . AU & TS 515 H, FRZ A Getlnstance(). Instance(). Singleton()
FITEAS TH AR R R, RS 3 FE 110 Factory J5iki—FF, BRI a] L — A
B0, JFSZEl-ANmS SR, &P Singleton SR I AL i ETE E T
TRk R, RIRIXFh Singleton 47 s “ AR K7

H=, ETR R IBAME— IR SS I E A TS IR VT I i, R IEAH R &

— C#
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PR S84 Singleton 50771k, CRARSKBLIT A, ARLACR ST LIk LY
string 2, MBS AL A Equals() 77k, SCRESEIZE Equals() 7k .)
T X A E Singleton (KSR 7 2ACHD .

C# TEMHHKRES

117 AR R 4 R A

/77 FUERAHRE, AT - class, new(), M mEHRITE ™%,
public interface ISingleton{}

public abstract class SingletonBase<T> : ISingleton
where T : ISingleton, new()
{

protected static T instance = new TQ);
public static T Instance { get { return instance; } }

}
C# #MEMITH—MIFE AR “MIE” #Y Singleton FKEY

/77 FVRIA EAT oAk b  —3 LA public static T Instance
///7 EREEjERyE Singleton £&, MK 4% — Singleton 7 X7 Fl#g A 0
class SingletonA : SingletonBase<SingletonA> { }

class SingletonB : SingletonBase<SingletonB> { }

class SingletonC : SingletonBase<SingletonC> { }

Unit Test

[TestMethod]

public void Test()

{
/// 1ERAES Singleton 5 X519, —AF T AFRIEE—E
SingletonA sal = SingletonA.Instance;
SingletonA sa2 = SingletonA.Instance;
Assert.AreEqual<int>(sal.GetHashCode(), sa2.GetHashCode());
/77 T %E Instance #A B4, H¥EEHMLAREE Singleton £%
SingletonA sa3 = new SingletonA(Q);
Assert.IsNotNull(sal);
Assert._AreNotEqual<int>(sal.GetHashCode(), sa3.GetHashCode());

4.11 Singleton

g e 2 7 A0k 2 S Singleton,  J8A % FRE P CTE B A A Singleton 8L S,
P SLABANT LT St T okh,  RA RA) 3 R 00 A 45t P o R G 3 e — S BRI, )
AFLAE L T )53 Concrete Singleton 287 5% ISingleton #EiRnZk, SEHLE ) FRP S
Concrete Singleton FI#HR & . Lban Nk 5t
o KPFEFXT T4 Concrete Singleton 27 i@ i F P 5 SRS, Bt ar LA 44

Concrete Singleton 287 5jAH¢ ) Singleton Factory & X A& [F—MEF4H, Concrete

Singleton {5 internal v WLEN AT, SXFEHAARE T ICEEE new() W B 1. 10

92 7 Singleton 7-41 7, SingletonA. SingletonB 3 Szif 2 7E.NET BRINZ 2 1117 15
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P —internal Tk XIH .
e Hiid7F Concrete Singleton 287 [ 44t bR 38 hn Fode 2z a4 2, il dn: RBLPRAS 22 1
Role fr &%, Spsi b a] LU MIAME R -~ B R SEBI AL FE . ARSI R .

C# && Unit Test
class SingletonFactory

{
}

public ISingleton Create() { return SingletonA.Instance; }

[TestMethod]
public void TestSingletonFactory()

ISingleton singleton = (new SingletonFactory()).Create();
Assert.IsNotNull(singleton);
3

4.12

YRy ) g A X, rh — AR (R X, Singleton B 22 1 i T A4) 35 (14 288 00 S50 M e — 52
B 770, TR LS Singleton HIEkE T TR B T S 1T M358 F 77 TR ¥F Singleton £
(RO o Bt A 6F I FH v T PR SR R4 e, & BB rh Singleton 1R 75 240 0 N
PREFICRAPE, QA I Y R BT R AR PRI 2K ] AR AE AR o (EIEFET), K%
AR A S it RS RT LA Bh e e . L= 1R A6 5 sC AR e o0 A1 N3R5 Singleton (15281

28 B T S AR 22 Ik 418 A2 315 22 BRARAR (0B 1, 9 0 BT A 288 AT TE S 501
P R, AR H PR IXFER; 5346, BT Singleton [ryRait it FE LR d T, DRIAR
Z A BOC B AU S B 15 S E4S Singleton 287,

FRART ORI H SERRAEATAT P, TR G 5 f BB I — A S8 gt 2 1 52 G
M TAER T, AU 58— 2% Singleton 24784 (1 Fa)3 BI s A IR 34 A2 T L% FE 1

eJa, JIFRAHE, RABELZ TR F Singleton B AENET - & — AN i H A
X R TR 2 A IR SE IR 77 2

C#
class Singleton

{
private Singleton() { }
public static readonly Singleton Instance = new Singleton();

b

@ BT RIFAE L XX R HELILFAAHLRA, #ERSL, REXZAAL
WEH| TR Bk, BFIEAMNETUMEAR, mAMESESENRE—F KL, Gt
— TV RN AK., RiEHESEALH A TR, AFEMAtEG %,

— C#
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8.5
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8.7

Adapter——Adapter

XML
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8.1

u 8

Convert the interface of a class into another interface clients expect. Adapter lets classes

work together that couldn't otherwise because of incompatible interfaces..
— Design Patterns : Elements of Reusable Object-Oriented Software

PR SR BB 2R 1 5, FRATTSG P B i (K G R T 2R T MR 38 S
FRE new() IR B ELEARRNE ? IS GBI i B % 1, ik P R T i &
HBLSE A€ S DAE— DI PRTBU, 7255 — AFREE A —E S-F R otk
W, EESEIAEAR DA I H SE A ST B R, AR Ik o AT 2R =05 — S8 B v
1PF, AT L AETATRI I H A —E A Mo XA O T —MRBLSE 1 e ] o
RN, A AT
o ITEAT, ACEBH, MERALEADE ORI T 7 B EAKERIR R, X

RS H G BRI o
o MBHEA], XATRETE NN B, SLHHEREX N ENERE R TS A TAE

BRI PURS: (Ko, 3K AT 58 R L
o Rtz AT, (HAMSMEAESE MR B G SR IFEE D (TR Sl I Ak g )

WO GOE G HE L CHbs D MR,

HI T CHEUH AL, AR 2 Ik BURIRA TSR 26— Al LB S B, (o0 T —A
B LRG0T IHEZE, &P E R HBIIFADN, 5 =R E BV & — LB T 5,
Ye v 2 i DY TR IR BEBEANE BUBGT B 1 55 A7 RABVRR RPN, K TR B
BRI E . RIS T, TAIPIEEARA LD L, BEATRIIEA 45t
MR OAG R, BVFARECEM s TS Coide A ol H fE2sMEgIA
(K1), DNDIX AR 22 JLARER 5y, BRI SR = P07 R LR A X IE AL as Atk B
W1, elgEE e 8-1 frs.

EPIERF HiEQ Adapter B30 BEE R4k

8-1 ERCARMHREN AR

AHEF G RL A 2 = AMEH

o SEAGIHE O EIHH: O A

o N “WEHARS” MATHE, BH RS BEFAME AR B, KR
Adapter 53

— C#
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o WIRERRT EIER, I AL Adapter HMIIE

8.2

TG A R P S e e e, (AR 43 ] LABM

To1eREAT WebForm JF AL f& WinForm JT %, ARME AR T — L8 HISE, e A0
FAR AT LU Se ST (HH 3 A 0 R 4 S 8 i [l SR AN DG PR 7 /N i A8
0. TG A AL AT 5 — AN, AN AT AN IR AT MG, T e e 1 g
BRI TAR . XA E T MR35
o IAFFEEM L CAAFAENR, HIXEEIRAIIRE LA L A TH T 2, JTILZ AT

RIGRBATE TARKRATE N, EAILd 10 H 250 R IR S FARRE -
o JRAEEE LRI, ENaaWEN, HRATATE HARMEEF 2R
o it AT RET AR D TR Z AT LA SR RES AL I DI RE, 1T FUBr 1 S E AT AR

»3

N
o

G) AE AN TR LBIF M, —DNRAALEY, F ARG HAY, S TF=
MNER, BTREFAE—IRFTRNAREE, A2 —EoF 2T A TRE
O EHR? IR TFTHENT R, EEX LRI E TN F ® “—F 4
7, MARBEFHETNEE, A FHEAEARAETNE (JU) ANFk, OAFH
BO A AR, CHIRTERE—,
SCIUIXAS HbR, AT HIR T 3 3l o 2 T AR R LI A L AT R AT SR R A
[ B h o] DUAR S 25 P R P I 75 22, e BT T 2, — IR N RIS gs: 59— FlefEiE
Fic % SR AE — AN R B 5T CORAE— A IR S Bl A 77 32 AR 75 22 new() H — A 5K
B, v HSERE S RFIERR, SEIEE N, X R X OERC A . FOE LA A
X GG A IR A S5 4 4 sl an 18] 8-2 18] 8-3 Fai

<<Interface>>
Client [Target Adaptee
+ Request() + SpecifiedRequest()
Adapter Request()id it i H
| SpecifiedRequest () I

E 8-2 ZHKiEELEER
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<<Interface>> Adaptee
Client Target .
©+ Request( + SpecifiedRequest()

"/

Adapter Request()ii i i T
- adaptee : Adaptee| | adaptee.SpecifiedRequest
S
+ Request()

8-3 MHREEFEN

X AL LA .
e Target (ITarget): % ) FriAfeIIEz .
e Adaptee: i EHOEHRCHIRAL,
e  Adapter: J&EFLAY, F 58 Adaptee F ITarget )46 .

NIZA GRS ANET T 5 S T A RO 52038 B o K 1) DX T BE AT R |, 3K
AT T3 J 37 Th RE ) AT G o X G FC A AR T 5 et 1y 5, DRy a7y 245
RIS . NIHFRATE — ST s g, HAC I E
C# REX ITarget 1 Adaptee
public interface ITarget

void Request();
¥

public class Adaptee

void SpecifiedRequest() { }
}
C# ZFiEfs%
public class Adapter : Adaptee, ITarget

public void Request()

{

/7 ErBAE

base.SpecifiedRequest(); // AR Adaptee
}

}

C# MREEHF
public class Adapter : ITarget

{
private Adaptee adaptee; // Adaptee 5t %
public void Request()
{
/7 HAedRAE
adaptee.SpecifiedRequest(); // A Adaptee

— C#
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8.3

}
s
M By, g5 CHilE R A, IATATLLE I eI o, ik 8-1 .
# 81
Class Adapter Object Adapter
T AR A Tt fenaey Bxk

Target T 482 ITarget (42 ) . TargetBase
(#%E), £ERFHRE, REZ Adapter

TR B A KT AS A LK 6 PR

T VA8 £ Adaptee 493k st 5 ik Ak B Z Adaptee #97 i%
BEARARTERT &, 2Tl & S5 m 8 | RT A& A Adaptee, i 7 24 iE e Adaptee

ik, HoE LT T AR BE BT AR GBR | ET TR

AN AR LUR GG C 2 07 5 A T, RIS DL R 23 sl K, R
B SN

ERLE AT AU R A A, Target RA824%
o % X 49 I Target

@ AME LT 465 5] CH. C++EF @@t 2952 090018, G5 R LEMI| B%ARMA, £ITR
H 45 A B AU ARIEBRNAE B @A ZTFLTARKT L %BE, BARRE Z—
ANFAFM LR, ¥ RFRIm—ANFERTT . 2235 T4E, RMNELAN
YARRERAR LK, LA S G THREMG T T EOTIE, BRERGIIZ
BRAFENRE KK, KEENEXL Delphi FH £ ELiH69457, Jek B L KK 7 ik
EENAEF ik, B EBEFT—ATESEE, ERMAERD KRBT X, FL
IR R E RO R R R EA IR ARG FA. RE, RNBEXTATE S
Y ERL, AR — HAS S T oKL, KA CH. Java FiE T AR
FHSRARZE, RMNAJLB KA R TR BH #E0, wRE—F¥FI
H IR AR T —TF %47,

AR MG B AR, R IR S AR R L i o, A B AR A 2
WBAT, AREFFHT FRAZTRAREIIN, AERAG RN D G
DRt 7 GBI B RA, T A 2 PG EAR L% Py BAORA7AE— /MR L

TATIH ARG, L BRATFETF A ™= S, & RS A S S B H &
{#£471E£ ORACLE. SQL Server. DB2. MySQL 2% 3 /4, {HFA1JLFA S [ 52440 ORACLE
Sequence Z A EH RS i AH DGR, TR 2E SQL-92 B AT LA T, IX I ERATT A P AN £,
—JE M — N34l Enterprise Library Db Block % U7 1) B, SR 5 b B4 B 2 A
DataAdapter, 53—t 76 4 1 T G AR A TR U7 ) B, 2 F e a7 sQL
VA, JEFE 4 ANBURE R SR I NERI T o WEAN 7 ZE T LSRR 2 AT AT B . BB

— C#
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TP 7 AR R s, T LAFR 0 R P e = R R s 3 M R — TR 46,
PUGHE N T Sybase $ifi 2, RS54 ADONET 2.0 (2R R4, —FErT LU, (Hi%
TERC & S B8 #i1) Provider Name.

AHER H, SR 5 3 L SE A & — A R & Y — 20 Adaptee [£) Adapter, ANgEIY'E “4
TERCAR 7. W B NI CRAIXGIERCA 7, R gk 2ok, OGR4
ANEEHD sl 8-4 JiTR.

<<Interface>>
Client [Target
+ Request()
ConcreteAdapterA ConcreteAdapterB

- adaptee : AdapteeA

v

AdapteeA

+ SpecifiedRequestA()

- adaptee : AdapteeB

v

AdapteeB

+ SpecifiedRequestB()

E 8-4 1:N HIBRHFIEMEER

TEMCABAF-/D T Bt 2, [l AR — N A 1 B AR AR, JRANE D TAN LT A2y T3,
ZWE s N T ) AdapteeA il AdapteeB, 3 i—MAT LTSS AYRITT . R4S 1K) 4 PO A 1) 5
& 8-5 fros.

<<Interface>>
Client ITarget
\ + Request()
Factory create | ConcreteAdapterA ConcreteAdapterB

=>|- adaptee : AdapteeB

v

AdapteeB

> - adaptee : AdapteeA

)

AdapteeA

+ Create(name : String) : [Target

+ SpecifiedRequestB()

‘ + SpecifiedRequestA() ‘

create

E 85 1:N ByHBEERER
TG —AHIER Ao E], HACS T .

C# MNZEORFH Adaptee
public class OracleDatabase

—_— C#
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/// specified request
public string GetDatabaseName() { return "oracle"; }

T
public class SqlServerDatabase
{
/// specified request
public string DbName { get { return "SQL Server"; } }
¥

C#t TENXIHE Adapter FIE 4Bk Adapter
public interface IDatabaseAdapter

{
string ProviderName { get;}
}
public class OracleAdapter : IDatabaseAdapter
{
private OracleDatabase adaptee = new OracleDatabase();
public string ProviderName { get { return adaptee.GetDatabaseName(); } }
T
public class SqglServerAdapter : IDatabaseAdapter
{
private SqlServerDatabase adaptee = new SqlServerDatabase();
public string ProviderName { get { return adaptee.DbName; } }
}

C# TEXI £=
public sealed class DatabaseAdapterFactory

{
class DatabaseAdapterMapper
{
private static IDictionary<string, Type> dictionary =
new Dictionary<string, Type>();
/77 P60 T VAR B AR
static DatabaseAdapterMapper()

dictionary.Clear();

dictionary.Add("oracle", typeof(OracleAdapter));

dictionary.Add(*'sqlserver', typeof(SglServerAdapter));
}

11/ BIEHFEEREA, KIFIEE 4 Addapter £ % 4k
public Type this[string name]
{

get

if (Idictionary.ContainsKey(name))
throw new NotSupportedException(name);
return dictionary[name];
}
}
¥

private DatabaseAdapterMapper mapper = new DatabaseAdapterMapper();
/// ARAEHAR B A iR E) DatabaseAdapter
public IDatabaseAdapter Create(string name)
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return (IDatabaseAdapter) (Activator.Createlnstance(mapper[name]));

}

Unit Test

[TestMethod]

public void Test()

{
DatabaseAdapterFactory factory = new DatabaseAdapterFactory();
IDatabaseAdapter adapter = factory.Create("oracle™);
Assert.AreEqual<string>("oracle', adapter.ProviderName);
Assert._AreEqual<Type>(typeof(OracleAdapter), adapter.GetType()):

W EER AT AR, G —2] Adaptee FHXT MG AN S, FE AT
DT AL GURHL) 3 S L A& Adapter 27, ANl 2 {if i B BB AT E 2 TIR Z %R 1o

8.4 Adapter——Adapter

8.4.1

B A5 A HEORS B MR B A B 3, N 2 S5 PR MEAG R 3L HE B, AR 22 I ERAT T T s PR AN
IV RBEA RBIRNH B O R, T %4 LI Adapter XF Adapter [(11550, Ebdn: FeA1H C#
M SQL Server g —2eE i, 23 TG R /7 %] ORACLE, XAk fILsi/E Adapter
IR . I R JE I IR ) 5 — A Sl 2R e P DA T B A, Ll
MIFZE . iE8h H I dLskms RS, (Han XLt Adapter #eE M H H A XN Z, ANF
Adaptee JERC 2 5 1] LAKEFAHIFIR 1Target V7 ), BT A5 0] DLA BATT 2 [ () EICH Ak 5 fj 4
(177 X We ?

JeG— NEMEEE, P Adapter (% R EAELEATEEM A Adaptee) HEE, Tk
WIS =X G XN RO R, BESR W G E AT I S5 —FE, B4 e IR
(8 FH AR ] 8-6 FT s (1 25440

AdapterA AdapterB

E8-6 HRAZERFHINALEN

AR B LT, BT R Pl SR I L PSR G M AT ATE, T AT AL
WA REARR E, HAGRIET 1Traget £ 34, AT e /5 2008 rp A 45 SR EAT e i

— C#
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MGEAE, IXIHEAG S —AN4 8 EndPoint (%%, MELTIHTT XA (HEEL)
Adapter 7421, 4k aIE 8-7 iR .

ERERF

AdapterA AdapterB

8-7 1EMNT Endpoint 5 R % EECER N A RIS

XGRS Endpoint 2 JR] (R4S AT R R (M0 AT e S0 10, 22 IR H 7 )
FRAGE R R T, SFRZCIEH, 752 % PR3 M Endpoint 3543791~ Adapter )51 H, 4R
SRR, AR i, ATLAER P TR AE 4 Endpoint IAESS, s il R 5.
e Direction: #EFH#E? A-> B ik & B->A? KN KA —FEIIHE L1, BT LARRIE A Adapter

Invoke Adater ANREIX 73 H i FHE R .

e  Request Method: &g J7 AT 7715
e  Response Method: i 5 J5 $047 1 5 1% o
e Need Relay: 21575 Z/% 14 Request Method 15 ¥y = |] 45 2R

H T REARDLH ROR, BeAT145 L — N7 T A OracleDatabase #1 SqlServerDatabase 34112 .

SHAEMTHEE, X IDatabaseAdapter tUAH M L%, HACH N T -

C# %58 Adapter 1 Adaptee
public class OracleDatabase

{
public string GetDatabaseName() { return "oracle'; }
public int Select() { return (new Random()).Next(); }
public void Add(int data) { }

}

// SqlServerDatabase HL4F £ HuiE 2

public interface IDatabaseAdapter

{
string ProviderName { get;}
int GetData();
void SetData(int data);
¥
public class OracleAdapter : IDatabaseAdapter
{
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private OracleDatabase adaptee = new OracleDatabase();
public string ProviderName { get { return adaptee.GetDatabaseName(); } }
public int GetData() { return adaptee.Select(); }
public void SetData(int data) { adaptee.Add(data); }
¥
// SqlServerAdapter LAF £ 06915 3

8.4.2 1 Adapter

HORBIACHS IR«

Unit Test

[TestMethod]

public void Test()

{
DatabaseAdapterFactory factory = new DatabaseAdapterFactory();
IDatabaseAdapter a = factory.Create("oracle™);
IDatabaseAdapter b = factory.Create(''sqlserver');
b.SetData(a.GetData());

3

AHERIN, TEIXF TN, &P R PSRRI T — M B, 7507 R e A
FLAATY Adapter 28774k, SRAFA Adapter 7648 FH AT AT —SEl0 B TAE, T RS SR
i Factory IS4, S5l &4 Create() /772 Btk A—~ Builder Si5€ & Adapter 14125 T4,
AR 3 1P LA R LA “BRtn”, W% REFm S, 7 EEHOUE RC a4 L -

8.4.3 2 Adapter

Hor A Cas ik

Unit Test
class Endpoint

{
private IList<lIDatabaseAdapter> adapters = new List<lDatabaseAdapter>();
public Endpoint()

{
DatabaseAdapterFactory factory = new DatabaseAdapterFactory();
adapters.Add(factory.Create(''sqlserver'));
adapters.Add(factory.Create("oracle™));

/7 MERBFE S PATHAL Addapter #9#E. EE T eGR4

¥
public IDatabaseAdapter this[int index] { get { return adapters[index]; } }
T

[TestClass]
public class TestSyncEndpoint

[TestMethod]
public void Test()

{
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Endpoint endPoint = new Endpoint();
endPoint[0] -SetData(endPoint[1].GetData());
}
b3

AR A =M AR TR “28” MEH— “an R —3 0 TAE LR, 5t
AR AR B L7 X PRI, WiE. BE AR Adapter MAT% E4 T
Endpoint, [ CL 8 G 5N 5 HE S BL (E A 15 SN B T H ARk b ol H H kA
Ll G AN Hicdhe 1 Bt VR o 1 AR5 B SCPE BLTE, 58 /E OA R LN — A H P R AT
SR8 — N GX G T LA ORM ML EE My RDBMS %51+ SQL 142 1 3 sS4 % %
REM) Adapter) . AR SR SSALL, w2 AEAH IR0 45 1K) Adapter [A]EAT 44T o

ANk, A7 AT REVR K0 H a2 A BN B A e IER 1Y, MR A AR #T 2 X EndPoint,
B L8R e, A8 A FRATTRT UL S BV B SR S04k, ik Endpoint ZB13 SE@ 1M % Fh %%
JAREFE R] LS H [R]—> Endpoint.

8.4.4 3

Hon Bk .

Unit Test

delegate void AfterlnvokeHandler(int requestindex, int responselndex,
string requestMethod, string responseMethod);

class Endpoint

/717 BERH, PAT—REARNIES
public void Invoke(int requestindex, string requestMethod,
int responselndex,
string responseMethod, bool needRelay, AfterlInvokeHandler callback)

{
object requester = adapters[requestindex];
object responser = adapters[responselndex];
MethodInfo request = requester.GetType() .GetMethod(requestMethod);
MethodInfo response = responser.GetType() -GetMethod(responseMethod) ;
object result = response.Invoke(responser, null);
iT (needRelay)
request. Invoke(requester, new object[] { result });
else
request. Invoke(requester, null);
/7 FHENR, BT R
callback(responselndex, responselndex, requestMethod,
responseMethod) ;
¥
¥
[TestClass]
public class TestAsyncEndpoint
{
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[TestMethod]
public void Test()
{
Endpoint endPoint = new Endpoint();
// #% FAM endPoint[0] .SetData(endPoint[1] .GetData());
endPoint.Invoke(0, '"SetData", 1, '"GetData", true, Log);
}
private void Log(int requestlndex, int responselndex,
string requestMethod, string responseMethod) { }

FHRSEE A RS, KGN T R, HSEAE Invoke() 7, ARABE KA
IDataAdapter 2 A, i & 1t el K, S8 2 n] LI Invoke 45— N1 I BAAI )
AN, BRI EHAT TS5 TBOHENT, 2T “HLFBL” (AT 55T ) 120 e
H AN ZEFEAL B 58 BRI T o BRSO EAR IS I T LT ARG, He SEiE& & Adapter [t S
BARSIIPAT, LI & R P AT DAL, “BRAICL RS, SRR R,

FHXTT-— 1) “Client-Adapter” J7X1fi &, “ Adapter-Adapter” 77 xUn] LLIR 2 80 R 7%
AR EE, HESERUT HE A ange” xS S A i .

8.5

M RTTH A T AU A R, SR AR AR 3 BEARILE Adapter 257! |,
R PR S, T BRSO I Target 2 R 1), 8 HA05 Ve AN SZEL T 1Target
(ZEIIENR], ZAME AT e 24T Adapter [f)—SEAT S 4L E B RRIA] o FRATE — DI
#i-: .NET Framework 11 2¢ - Data Provider [

4G, £ Machine.Config "5 4™ 4 Jy<system.data>[¥] ConfigurationSection, ‘& R
— A4 Jy <DbProviderFactories> [ 17 &5 ( ConfigurationElemeentCollection), ‘&% i T &4
DbProvider [138 % 4 FKAE AR Qualified 8K, HARIWI T

Machine.Config

<configuration>
<configSections>
<section name='"system.data" type=" "/>
</configSections>
<system.data>
<DbProviderFactories>
<add name="SqlClient Data Provider"invariant=" " description=""_"type=""/>
</DbProviderFactories>
</system.data>
</configuration>

SRIG, FRATTAE N b e 675 1) DbProvider, 3% H: S 24 1B 035 4 AN Hidis 22 1)
—20fF#4 DbConnection. DbDataAdapter. DbCommand. DbTransaction---+-- 3K [ Adapter



8.5 m 195

HH, P ENR— R KB EARBOCR N7, BrLAEA B2k [ 2 A% SqlConnection.
SqlCommand, TR FI T —AMh%G T, BHIEAT) I THAMGER R, HAEWT.

App.Config

<configuration>
<connectionStrings>
<add name="'sales" providerName="System.Data.SqlClient" connectionString=
TN
</connectionStrings>
</configuration>

C#

ConnectionStringSettings setting =

ConfigurationManager .ConnectionStrings[''sales'];
DbProviderFactory factory =
DbProviderFactories.GetFactory(setting.ProviderName);
DbConnection connection = factory.CreateConnection();
connection.ConnectionString = setting.ConnectionString;

52 ADO.NET 2.0 [FCE LG T AT T —ANAET W IGHC A5 R B IC 5 I, g h

o HL, HI/UFTFWIMNH CHEMEL [Target.

e il App.Config (a5 Web.Config, A fgi <% & Machine.Config) &y, #EEIH"
JERITE 2L, AT DAEIXANELE 4> 37— ConfigurationElementCollection, ] LAZ)4s
L DII

o % [E Adapter I8 7 E U BLIR AR, LRI U a1 Package Size 2 RIS EL, Wik
SR B R R G AR R E, WL O B ITarget FCCE T ST I T
ConfigurationElement, {HUIHEA[H ITarget KA FHE S HHRAN, AREBA—E,
W £EAEAS I Target 5 &34 i—A4 ConfigurationElementCollection.

o ATERECRIE S = J5 SEHL I Target IR )% .

o JiXUEPE WS T I Target (R AYE —ANE A FR, FHEEATH Quanlified 447 d
TEAFA 1Target [¥) ConfigurationElement Hv,  AH G Z B 1L AE 19 o

o MINEEIEMBEX CAENHN T, in—AT) 2, #ZEEHRAREIE ITarget.

@ BT eIl A “B R 495408 A ITarget 49 ConfigurationElement £, FRitrRdE
RAEFLEMALE T, FNERLET . 82—/ Name/Value Pair 4% 2 24k Adapter,
VRl S

AN 4 ZEABAR Adapter AN F L ARR? XA A T ibtkad A g5 AR
Adaptee 7 2@ & , Hodo 16 64 L 5 BRAFAE € 238, AR AT R REF AR T —A% A “Sales”
IR, 2T A% E&E, F£EHE ORACLE 2% 52 SQL Server 2, AL
MRS L, SATERERT, HARME LA G REALMEA 6 SQL AR E T AR, )
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8.6 XML

B Internet [F1 JiE, B — NMHRMHEZ/F 22800 . NET . Java., i 2, B3t XML
FARKIE. 76 XML 5L, XML &5, /& Schema. /& X Schema [HIcifi s, ‘Bl
R RGMPATIZH (IS MRS, RRERMENES, & UIES.,

DA FATR B 28 O i AR U I, S B G0 R 2 TR NI RS 8 J7 0k mlE,
{B4E XML (AR, SRR R, B XML (B8R H . BRI R 48 I d 2 i [N
FAPA: XML A8 D HiR F s Schema. 1578 Bl IR AL GE ) T iE A Bt AT DL T,
I TEie 2 Visual Studio.NET 1852 Eclipse %5 n] LAFHT IR 2 Q2K J535 — M &P Schema
) (R e, % P R — 7 MR AR 1 75 211 Schema, 1 IR 45 3 iR 01 45 5 Schema [1)i&
Bt 2. X HAT A LR
o ii% 20 AERTEATALEE EDI R SC—FF, SR N A B IFEEH K, SR H AR

A, FUREEXT XML X FP B i, JATTAT LA A XPath.

o X XML 755, {EH] XSLT.

BRAEAL P AR IR 2, E ARSI XML BoR 2 AN ARER, 5 00 B — AT 17+
fHEH XSLT. NH&—MNRHERZ R “EaA A" MmN, eidHrfssE XML:

XML (£54&r Source XSD) -> XSLT (Source XSD to Target XSD) -> XML (54 Target XSD)

@ HR, Bldeilindd G —EBARLZIREZEAREX, *fve, @169 Ed &2
SR —— KL R R FRANBIR XML 4045 a9 € Aeid 42, £ Web Service
FHAEX T, EAAZ Web Service 7 ik 18] #93E fe.

i, Internet b A L7 75 25 Web Service $& AL 11T 558 N2 i A I H A Schema
43514 DomainData.xsd I DomainDataTarget.xsd. F&AT#% M K, ik 5 KEIEALK) XSTL
5E1% Order.xsd 2] OrderReceipt.xsd ) ¥evh TAE (HLSZa ), K 8-8 A,

| & DomainD ata |

;IEJ {} summary Comment des
B {} customer
= name
e = litle

.E| {} contact

| &| DomainCrataT arget |
5 {3 summary Comment desc
E: 5-E| {} total

o i = customerN ame

- = lype

;e = code

& {}order
=id _,El mltiply
shipment valuel
E| {}item E resulf

[ |

8-8 Order.xsd -> OrderReceipt.xsd

— C#
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RJE, CLBEHM XSLT Adapter 4b#E'E . T3 XSLT M TAEEH @A, Bt A4 14k

10 T LA Common Z5H FP hn—A> XmiHelper ff) T3, A BEXA TR, FAIHATLL
SERLT L Adapter 287, HACRL AR .

C# XmlHelper
public static class XmlHelper

{

}

117 REFH B BI ik XSLT EHIEA
private static Dictionary<string, XslCompiledTransform> transforms =
new Dictionary<string, XslCompiledTransform>();

/77 ARAEXSLT 892 LZ A XML S 694638
public static XmIDocument Transform(string xsltFile, XmIDocument source)

XslCompiledTransform tranform = GetTransform(xsltFile);
using (MemoryStream stream = new MemoryStream())

{
tranform.Transform(source, null, stream);
stream.Position = 0;
XmlDocument target = new XmlIDocument();
target.Load(stream);
return target;

¥

}

private static XslCompiledTransform GetTransform(string xsltFile)
{
// RIEG A F SLRI XSLT 349
XslCompiledTransform transform;
if (Mtransforms.TryGetValue(xsltFile, out transform))
{
transform = new XslCompiledTransform();
transform.Load(xsltFile);
transforms_Add(xsltFile, transform);
}
return transform;

}

C# E-T XSLT 3Ry Adapter
public abstract class XsltAdapterBase

{

}

protected string xslt;
public virtual XmlDocument Transform(XmlDocument source)

{
}

return XmlHelper.Transform(xslt, source);

public class OrderAdapter : XsltAdapterBase

{
}

public OrderAdapter() { base.xslt = "Order.xslt"; }

D F BLAE ARG RO MR, XSLT SR (152 B 2% 2 A sl Bl (MG Mol R, 1)t BLAN

— C#
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Internet G ¢, LAEBRATIERATIZATAE— A0 BAE 3, HERAE KR 2 (1 3 2 4778
Internet |, ZAFEATRERE ZAS R —A s &, (HANA Web Service #4157 1) Schema T-#F
FBE, B T A EATI WSDL Y HdE A, B2 E R[] Schema (K B0HE HEAT AR TR . {H “ if
— AR A G 7, A DU ARAE LY SO T I O, b T [B] B DU T g S
PRSI 5, FRATTTE 2 T AMRIARUE 58 X AN CAE o BAR 7S 81 v i L 75 K1 xsd A2 4k
T AT OREFRATN N R e, T RMES XSLT, % A~ Adapter i&nf DA4REAETH],
B e AR A “Ahm” T .

FeAHl, AR XML B, 2 A7 AR [R50 2 (R 1 4 A, S8 mT LA
K LI ) Adapter-Adapter Hi% 772, Wil CHACH R P IX AN ), AT LB AT 1S 70 f7
REFEE, ffH] Adapter 8 FIXANMEAEIERE . SR I 7 v [FIRE AT LS8 OB 3 (S (ko
FRZ ) o

8.7

PR IO] 2 5 P A A PR i Pl i e 10 T AN S i) AL
HIBP TR AFNES, FA T NI R

o T L X ZINERL, FATE “4l” 17K, R E AR Adaptee [FIERC A AL LU
i, RFHIEAIR AR R ARREI AL n]T LUK 0 12 FR) A5 B — AT S8Rk
I e I T P R

o HEFIR LI RIAINIF LA Adapter 2 1), HEAT Adapter R/, FRAT11 N
T Endpoint.

o T Adapter ) T/E5i/2 Adaptee IS BN, BATZ7% T ADO.NET 2.0 M,
20T ] SEELALHE Adapter

o I, FRAICIGHCAIMES A AT EN G h SRl I G, B R RS A IS,
F XSLT (175 8 pe XML Hicdhs [a) ()38 Bic ik 72 o
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Builder
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11.1

Attach additional responsibilities to an object dynamically. Decorators provide a flexible

alternative to subclassing for extending functionality.
— Design Patterns : Elements of Reusable Object-Oriented Software

AR A Ve TR SEIG I Al W S — M, AR 2 A 2 R B X S 7R
FEAK G TR PROH R PR I O 17T 5502 K 1) s DR A T e 5 2 D R 2B 8 I (W R Bt ()
8D, T I S AT A TE R AL o B R R 2 (AR

LERIITFHL (R Z RS HiE) il
o ZFUFREATHL, B BRI T S TR HAE, DURMOR RS R, FE—A

FHUI DR IRTT W IR RIBCR RS (RIS HIA RS A T3, P EARLAE ]

FIARZ), FEP—ITT IR, FAT B SCRAIXPIATIREM —2X %42 IMobile.

o LG, EMMZFFHFHIATLINF MP3, XHHEKFHLEE T MobileWithMP3:

IMobile, IMP3.

o BE, W THEZIE, BRTZATMIIAESL, e LIS, TR T MobileWith-

MP3ANdGPS: IMobile, IMP3, IGPS.

T 1) 0 G B — AN RGBT VG AR W S — I3, AR i FE rh, AT]
o T BRI O, BEAE B 34N, SEILR) PR AE ORI, L g 3
AL, w2 8 2K (fu4% MobileBase), 4 ML 16 N2EAY, X Ff J 1]
HIERAR 2 WA AT DL SZ 1o 0 T kG MBI A L, 2 AT FRAT 12 2% iR A 41 &
77 S, AR R ST B NN R R A6 a2, il 2 m DIOE i Sz L1
XANT, BrLAHE IR ) S, BEE hasa. B isa, MR 2 AR vk ) st i 2K 1)

has a £ #1: oA~ MobileWithMP3 st & —AF-#L “i&H” MP3 h4g; isa £
B P A2/ T VAR IMP3 mp3 = new MobileWithMP3()49 5 X A& A X A~F £, & F CHik
A EuAK, Bed)is a RAA “RESBR—AEE + FIA—Z78E0” 95X,
APEEBAFTOF —BRARLHEET, HOREHRLEFEFEROAME, &
Bl X — G ARIARE TR, W@ LA TN EdmB Lk,

AR FR LA, HARXME R E AR R A% RFEBEALS TES R, 2E65F
BB A A b, fRAT RO FINAIHEH S MEEE, R BAT 3
AT, MAAAT W™ FHey,

11.2

Hettis AR AR B8 ShaA A G IET DL
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BCHATPIA R SR, WBLA B, I SERHIM I R EL ML SR o
BRI SE S0, TR A AT AR I S My s AR ALY 0. i BRATRERASCF
[, SR B Notepad DREMEKIE, SRIFHEN T —Hediok:

o FARTLLIEL

o UFALLERN AL,

o FELLE

o CFIIEETLIE.

AL, BB G, A LR AT A UL
IR CONRESRIEPE) 2RI . BB YT R 111 B

<<Interface>>
IComponent

+ Operation()

<<Interface>>
ConcreteComponent IDecorator

<7

ConcreteDecoratorA ConcreteDecoratorB

- newProperty
+ NewOperation()

111 S#RIrEERSEN

TATIME S FIRAR— FIX A5

o S, FATTELM L R S0 IX I AT AR E — A4 0k 1 Text (K42 1, ‘47 44 4 Display()
(757 o

o NE, TAHEITATERREMRRABAI G — 44 IDecorator (1411, ‘E4k& A
XA 1 Text, PILILSEARSSL IS Content J& 1

o P, WAHEEATATATHHEThBEMN 1 Text Ml —A “BIH” MR RAL, 4N Text

o IJa, IAUETLIAF14A Bold(). SetColor()ff) /7 48 76 BB HAK B i

MRS B Text iy ZERFOR I DU RER Ik, B ERASRARB IR nT L T .
XAME A R fr E A2 o L R SR S e IS A 3 A I S S5t
W ?
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o TEAEMIAXI GO R, UEhA. BT NG N SN IR 5. Bk R
ML 1IComponent 422 1, & T-3X N FIRAROS A1 2860 U S i s A4
HITE, 1T R A SR YE 1Component ¥ 775 A .

o PRMCELEERTT, Mt AR AT (R, JEASHE IR I RAAE, T R
hER

o EEGLHIIILN TIE N AR Ak T - SRR (R O o

kB ARARE, HEEFEEFFHORALERL, BRATUAKR
IComponent &9 % B A % 77 ik, 425 IR LA R R iZ AT 69 445 -8R 4T

NHBRATE —ASEIRE, RS T
C# MRE:BH

public interface IText

{
string Content { get;}
¥
public interface IDecorator : IText { }
public abstract class DecoratorBase : IDecorator // is a
{
/// has a
protected IText target;
public DecoratorBase(IText target) { this.target = target; }
public abstract string Content { get;}
¥

C# B{KFEELI

117 BARFAGR
public class BoldDecorator : DecoratorBase

{
public BoldDecorator(IText target) : base(target) { }
public override string Content
{
get { return ChangeToBoldFont(target.Content); }
¥
public string ChangeToBoldFont(string content)
{
return "<b>" + content + "'</b>";
}
}

/77 BAREARE
public class ColorDecorator : DecoratorBase

public ColorDecorator(IText target) : base(target) { }
public override string Content

{
get { return AddColorTag(target.Content); }
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public string AddColorTag(string content)
{

}

return "<color>" + target.Content + '</color>";

}

/71 BAREARE
public class BlockAllDecorator : DecoratorBase

{
public BlockAllDecorator(IText target) : base(target) { }
public override string Content
{
get { return string.Empty; }
}
}

117 FHFRER
public class TextObject : IText

public string Content { get { return "hello"; } }
}

Unit Test

[TestMethod]
public void Test()
{
/7 Ex %, FRTEBATRREM
IText text = new TextObject();
text = new BoldDecorator(text);
text = new ColorDecorator(text);
Assert._AreEqual<string>("'<color><b>hello</b></color>", text.Content);

/7 EEA R, RAFEBAT—RE

text = new TextObject();

text = new ColorDecorator(text);
Assert._AreEqual<string>("'<color>hello</color>", text.Content);

17 GBI, AR
text = new BlockAllDecorator(text);
Assert. IsTrue(string. IsNullOrEmpty(text.Content));

T 7RI AHEG Y, RSl BRE A 0T, IR A 53 1IComponent &
SCRY T, BRI X 2 {# B —> IComponent (K] 57, 1Component 4 115 5 i S0 3 5 2 il
I H SORAFI AN 1IComponent AR 5 SERGIK, H CAEIX AR F 3 n—Se@ish g ab 3. i H,
AR AR T “ 387 Bt ohe, ARMEERAIH S R Eeoime. HE
BATHT A IR
e IComponent AN T 2k R 148 1] 1Decorator, XA 'E AN4NiE 1Decorator HIFELE o
e  IDecorator XA} IComponent.

e A~ ConcreteDecorator #x 4t R 41 ConcreteComponent (¥ {776, 7 WM& Li%

— C#
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ConcreteDecorator H figflii45 11X~ ConcreteComponent ( 5 HF25),
BEAL, 2 TR U R A e — S A I, ATt S 3K AR ol i

o JFRMBTE 4SS % ConcreteDecorator %Y,

o IZITBNAYIEEN RN G R A W LL R N A, NSRRI IS A, f)n IComponent
(128 )t e hh 2 Concrete Decorator (128, {H'E (J4h AT Id #2/& — % 51| ConcreteDecorator
AEFR S EE AL, JEEEAN R A X R A o

11.3

11.3.1

IS Word 4, FATIE— B C A5 % Bold 2 5, MEIEEF %A L2 Unbold T4 2 A
B YOS “B” f#&4le “CTRL_B” BIH], MES HESRIATHSRIGI A X RE
LAY I

C#

17 ES3E R, FAE R AT ESEN
IText d = new TextObject();

IText d1 = new BoldDecorator(d);
IText d2 = new ColorDecorator(dl);
IText d3 = new BoldDecorator (d2); // % =KiAM, 484 FHEEIAEIFE

IText result = d3;
Assert._AreEqual<string>("'<color>hello</color>", result.Content);

%t ColorDecorator 15, —F, ‘Br 2 A VFRRATTAR I 7% ZBEHE SO0 T 2. k2 3,
R B R A I R B P B “BhART, (AR MBI N i, BRATHET H
AR TR B “ B A “EHE S L.
EEATREDEAFIXMRAC S, SRBDIANREMR AL, RIGHAT B, AT AT 2 84, Al
R B ISR BB AL . RAVE B Z Wb il O, sl 11-2 Bos.
T AT LIRS 0 N S, AT T AR A A
o RN EATEER, HIEZM has a i—A 1 Text X kALih i, X% %A
HHRR, 1 B AT LLE A B R AR REAN R
o RI[AREME IS B B & AR [F, Heln: BoldDecorator B (12—~ bool kA, i
ColorDecorator 7 1 J:—> Color FIALES, WA AEIE N IX N8 o
o EARALMIBLE B P IR ZER A PAT, TSI AN T A Z AT LA BN A5 56 B

7
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: Client o o : TextObject
ColorDecorator BoldDecorator

‘ 1: Content ‘ ‘ ‘

U LJ 2: Content ‘ ‘

‘ 3: Content ‘

‘ 4.
| | )

5

|
‘ <—
e

B 11-2 FIERXTOIERITHEF
11.3.2

RTINS

C#

/// Z 344 Decorator &%t 1 A
public interface IState

{
177 WEFEILGGRERT HENA GRE—HK
bool Equals(IState newState);
}
public interface IDecorator : IText
{
/// itFE % H Decorator & &4 47 9k &15 6
IState State { get; set;}
/// AT ## Decorator &7 ik
/77 ERBEEHT £ 2/ F R4z B4R KR4 Decorator 3T %
void Refresh<T>(1State newState) where T : IDecorator;
3
public abstract class DecoratorBase : IDecorator // i1s a
{
/// has a

protected IText target;
public DecoratorBase(IText target) { this.target = target; }

public abstract string Content { get;}
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/// F * Decorator K& & B FH HAF
protected IState state;
public virtual IState State
{
get { return this.state; }
set { this.state = value; }

public virtual void Refresh<T>(IState newState) where T : IDecorator
{
if (this.GetType() == typeof(T))
{
if(newState == null) State = null;
if((State = null) && (IState.Equals(newState)))
State = newState;
return;

}
/7 i@idid)as s F4K5 T B4y Decorator £%!
if (target = null)

((IDecorator)target) .Refresh<T>(newState);

e S 1Decorator 111, EE N AEIME A — 40 IState (9L, XSS HAR
PAEIIY T LAAE —MEZE T 58 A AR A

11.3.3

ZN MY IS

C#
public class BoldState : IState

public bool IsBold;
public bool Equals(lState newState)

if (newState == null) return false;
return ((BoldState)newState).lsBold == IsBold;

¥
public class ColorState : IState

public Color Color = Color.Black;
public bool Equals(lState newState)

if (newState == null) return false;
return (((ColorState)newState).Color == Color);
¥
by

X HLHT E UK IState {RERFEABEGERFrE nl g AN AALIBITH “30&7 BNz,
411 BoldDecorator USSR Ky “HIK” XAJEYE, 1 ColorDecorator H & B 3 FEith, .



11.3 m 233

SERRIUH Fh ST AR 5 28 SO AR IState SEAK
11.3.4

ZN AT I

C#

/77 BAREARE
public class BoldDecorator : DecoratorBase

public BoldDecorator(IText target) : base(target) { base.state =
new BoldState(); }
public override string Content

{
get
if (((BoldState)State).I1sBold)
return "<b>" + target.Content + ''</b>";
else
return target.Content;
}
}

}

/77 EBEAREAE
public class ColorDecorator : DecoratorBase

{
public ColorDecorator(IText target) : base(target) { base.state =
new ColorState(); }
public override string Content
{
get
{
string colorName = (((ColorState)State).Color).Name;
return "'<"" + colorName + '">" + target.Content + "'</* + colorName + "">"";
T
}
}
FEANBEAIENT I Text MIN = 1Decorator 443 ik A2, #L4E H O 1State %4 i) 5E ik
e
11.3.5
N KA T
Unit Test
[TestMethod]
public void Test()
{

/7 Eixt g, FrrA#ATMmREM. bold = false, color= black
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IText text = new TextObject();

text = new BoldDecorator(text);

text = new ColorDecorator(text);
Assert.AreEqual<string>("'<Black>hello</Black>", text.Content);

// FHEHRDEE F 4 Decorator F15 B8 L& M

// bold = false, color = red

ColorState newColorState = new ColorState();
newColorState.Color = Color.Red;

IDecorator root = (IDecorator)text;
root.Refresh<ColorDecorator>(newColorState);
Assert.AreEqual<string>("<Red>hello</Red>", text.Content);

// FHEHKIEE P4 Decorator F15EHE 5B M

// bold = true, color = red

BoldState newBoldState = new BoldState();

newBoldState. IsBold = true;
root.Refresh<BoldDecorator>(newBoldState);
Assert._AreEqual<string>("<Red><b>hello</b></Red>", text.Content);

M TR EIAES 1, T2 Qg M e ek v, S R4 B 1 sk R AR (R AR 75
¥ has a->is a (N7 ARG . HH Tl FE 2 7F Decorator 451 B & G 2 JG kAT
K1, A RO T 556 T G S A B AT A A .

11.4 Decorator Builder

BRI T DR EAL A A < — R E 2T MMk, TEr “shd” 1,
FEREL “EH” BCRANE, DI — R 28 P BT (] G B R B 58 B A “ 240
B e R, ALEATT N, WRAW KE R IESETT O, S S
DU R LU E 1) o AR Gl b

Unit Test
/7 EEAR, FARLEAT RN
IText text = new TextObject();

text new BoldDecorator(text);
text new ColorDecorator(text);

N T R R X AR SR R M ARSI, AR R RRARR AR E 7 TR T
MR AL R, e AR RUR AT AU F B I il e ? S

F 5K XA B ARXEAT”, BB PR IR H Bde T A RARK, A
BOEHFRTIR, X —MRAFEFLF L2 LN, LERLIATAH S RIGEE
B BAGR R, BNEZIWNHTH L “PHTIE TR T RIEMAEX
& 2 I, 12E kA A4 A I IComponent [ £ IDecorator k& 493 Ao fn T AY., fE sk 2k ml
RN B R,

— C#
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AL TRAAES L HAHE “RBIEN 47 KRR FEE B AGHE S —4
T:1Decorator, new(), {HA4 T “EH” M5, Arll5 —41 ConcreteDecorator /=
M, XML A AR IX AT S5 AT gy — ALK RO B, e B P R A
#UX L ConcreteDecorator, FEFEE 1454 Builder. XAE, FAI5Em—A5m0, 7HALH
Wr:

C# ZieEP A 5N EIFRE LB X R B Assembly ZEE!

public class DecoratorAssembly

{
private static IDictionary<Type, IList<Type>> dictionary =
new Dictionary<Type, IList<Type>>();
/77 F B FEA e BAZ T AE B B E AR
static DecoratorAssembly()
{
IList<Type> types = new List<Type>();
types.Add(typeof(BoldDecorator));
types.Add(typeof(ColorDecorator));
dictionary.Add(typeof(TextObject), types);
}
11/ BRRE B0 R P R A A8 K 4 Decorator 5l &
public IList<Type> this[Type type]
{
get
if (type == null) throw new ArgumentNullException(''type');
IList<Type> result;
return dictionary.TryGetValue(type, out result) ? result : null;
}
T
¥

C# STRZIMIIFZHY Builder 22
public class DecoratorBuilder

{
private DecoratorAssembly assembly = new DecoratorAssembly();
public IText BuildUp(IText target)
{
if (target == null) throw new ArgumentNul lException(''target');
IList<Type> types = assembly[target.GetType(];
if ((types '= null) && (types.Count > 0))
foreach (Type type in types)
// #8%F text = new ColorDecorator(text);
target = (IText)Activator.Createlnstance(type, target);
return target;
¥
T
Unit Test
[TestMethod]

public void Test()
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// 15BUE 6 1 Text AR S T —4A Builder £%!

IText text = new TextObject();

text = (new DecoratorBuilder()).BuildUp(text);
Assert.AreEqual<string>("'<color><b>hello</b></color>", text.Content);

NORBIE AR BB GO BT, 207 L 2R R AR R AR T % 7
RS 0IHEH 2 01 11 MHBOCR, X B Builder 2870 n] LLIE—25 #1124 72 %4 Builder, 1XF¥
A LA 2 A 0 P FRIAR R S SO Y IR JhAh, RO R A A g 3
IS B 20 7 SR e LA R R T L2

11.5 Decorator

11.5.1 € 77 Attribute

A5 T 2T FLIRATT L SE L 2 VAl T Attribute 48 D SR RUE AR PR IA , AL iy i 2
SR FH P 2 2 Ak 5 i T 1) 2 17142 AR ) e R N B e i, X R sz AR B EA I
Ve bE A N AR T H S AR A L, AR MR R G BT IR S A Ak
R ] 52 A — AN A LN L1, BATTAS I A X 1 6 2 i o A P i R 4 ) o e 5 A B T
B g5k, et [FRE G XA 7 A A 7 TE T8 Ao — AN A % a1 7kt 2 R
“PLE” Cinterception) J7ik, fHBhE QNS S Sk B0 B M (Attribute) 977 V% H
TR AT 5 o

W b 3X AN AR S 1) 2 B4R H 2 40 2 P RS 0 bR 28 TR 1 B 9 1 Py 2
22, ME RPN S, ERBREARXA TR IR, X X T AT &5 R )
(b7, E R T R AT E T R Ah, 3B T B — AR AR S B S S B
BRI OR R T 11-3 s

IX LA 28 BB VAR 2T 35 A7 AE — N A, R U ASE < f T 24 380 ) AR A 2 7
i L, 28 BT rh e MR AR F R 5 7 2, AR AR AR F R 2 4k K (Bl siil A 34 1)
J7 e X BB v v o SRR ) B E AR CHE T IR AL, PRt — MRS AR
JE S RN GAT 7B, R A AR N — AN 6 SCHENLT, 2 SEIX Mg
MFB.

KIRPAT T HARKT B h F 22, & pA2/5 8 Transparent Proxy,  Transparent Proxy
4 A Real Proxy, Real Proxy /& %38 & & T s — % %] Message Sink $&4%.

NET #9 Attribute = Property —f&#/ 4% 4 “BH”, WK KA 4.NET &K F 5
ZHER R, BB GRA. AR EINAAMMESGIIE, A3 EA B
o “BMETE” HA46& Attribute = Property, RZi# %124
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Client ITarget Client ITarget
! Transparent i
i Proxy 1
Client ITarget :’/ |
\_ / \\> Custom ’
e S \ Action
i Transparent |
E Proxy E
Smmmmmmeee- ~
/ R,
\ é;'b N
| Custom [~ \
Action 1 s
T Custom S R
\ Action 2 /;" >~
— Z T Custom
M > Action N
E11-3 HEFEMEMSSREBRIFIIRE

CLR A S AN AL T X5 AOP HLHIHISCHE, A i 1 & 58 ke v J& 1 A7 — A A
) BRFh——%% ) 25 R Zi 4k 7K | MarshalByRefObject 5§ ContextBoundObject. | [ & — >
gl FEARRS R

C# TEXEIMEMAIER
[AttributeUsage(AttributeTargets.Method | AttributeTargets.Property)]

abstract class DecoratorAttributeBase

. Attribute

public abstract void Intercept(object target);

}

C# EXHKIEE
class CustomProxy<T> :

{

RealProxy, IDisposable where T : MarshalByRefObject

//7 HEERAEF de Proxy & E#BAF 6 A 5L KT B AR £ %) Attach 3] —i#e
public CustomProxy(T target) : base(target.GetType()){
AttachServer(target); }

/77 ¥AEAR N 458 proxy F= B ARst £ 5245149 Attach, 12T GC =ik
public void Dispose() { DetachServer(); }

public static T Create(T target)

{

}

C#

if (target == null) throw new ArgumentNul lException(*'target');
return (T)(new CustomProxy<T>(target).GetTransparentProxy());
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117 FRPATEER, FARIE FAG B AT 2 4L 322
public override IMessage Invoke(lMessage msg)

MethodCal IMessageWrapper caller =
new MethodCal IMessageWrapper ((IMethodCal IMessage)msg);

/7 RIEIRG EAT &
MethodInfo method = (MethodInfo)caller.MethodBase;
T target = (T)GetUnwrappedServer();
DecoratorAttributeBase[] attributes = (DecoratorAttributeBase[])
method.GetCustomAttributes(typeof(DecoratorAttributeBase),
true);
if (attributes.Length > 0)
foreach (DecoratorAttributeBase attribute in attributes)
attribute. Intercept(caller);
object ret = method. Invoke(target, caller.Args);

/7 EBREE, %) m I 2 m e
return new ReturnMessage(ret, caller.Args, caller_ArgCount,
caller.LogicalCallContext, caller);
¥
¥

C# EXERKEIGREYE
[AttributeUsage(AttributeTargets.Method, AllowMultiple = false)]
class ArgumentTypeRestrictionAttribute : DecoratorAttributeBase

{
private Type type;
public ArgumentTypeRestrictionAttribute(Type type) { this.type = type; }
public override void Intercept(object target)

{
MethodCal IMessageWrapper caller = (MethodCal IMessageWrapper)target;
if (caller.ArgCount == 0) return;
for (int 1 = 0; i < caller.ArgCount; i++)
object arg = caller.Args[i];
ifT ((arg.GetType() != type) &&
(larg.GetType() - IsAssignableFrom(type)))
throw new ArgumentException(i.ToString()):
}
}

}

[AttributeUsage(AttributeTargets.Method, AllowMultiple = false)]
class ArgumentNotEmptyAttribute : DecoratorAttributeBase

{

public override void Intercept(object target)

MethodCal IMessageWrapper caller = (MethodCal IMessageWrapper)target;
if(caller_ArgCount == 0) return;
foreach(object arg in caller.Args)
if(string.IsNullOrEmpty((string)arg))
throw new ArgumentException();
}
}

C# EXWFZIHR
class User : MarshalByRefObject

— C#
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private string name;
private string title;

[ArgumentTypeRestriction(typeof(string))] // #REEZBEAD
[ArgumentNotEmpty ()] /7 RAEEBAD
public void SetUserlInfo(object name, object title)

{

this.name = (string)name;
this.title = (string)title;
}
}

Unit Test

[TestMethod]
public void Test()
{

User user = CustomProxy<User>.Create(new User());
user.SetUseriInfo(""joe', "manager™); // A

try
{

user .SetUserInfo(20, "manager™);

catch (Exception exception)

{
1/ RE—ABHERFHFRERE L FF
Assert_AreEqual<string>("0", exception.Message);

}

try
{

user .SetUserInfo(""", "manager™);

catch (Exception exception)
{
// B name 3 RAIEBE 0 FF
Assert._AreEqual<string>("'string is null or empty", exception.Message);
¥
s

M BT s AR Y, 38 NET Remoting A1 MarshalByRefObject U4 &, fEBICHE
AT AR AR, JF “RED)” BN 2 A . H PSR ) 2 1 R T 4 CHEk
T ME—— R4 AN 21145 MarshalByRefObject, =2 AEid .

JUEFIRZ A, AT H R FZ 5 0S50 — AN B e S PEHESE , BAS AR X 45
Ko BN, BRG] R I RAT RN params S50, KT8 M7 Rk I8 s B R,
AR TR SEIN AT LLS 254K 1) Policy Injection 1 Unity fRAi5%H

11.5.3 2

WA BAENET ~F 8 LB MR AVEARAOHESE, I RE S — e R B “ahas”
1) T BESE IR0 It e . kA 1 NET Framework CLR SE AT I K2 MSIL, PE G

— C#
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o FIRAESGE I System.Reflection.Emit iy 44 25 [A] N X5, SIS AZERCANZh & dn % K H

%7 2 A2 B SRR P Sl i) A s, B8 MSIL e H —ANFT A, i

R IAEPAT BTk, BTk ZRAERIRAR M E I, SRR A 5 (807

), Wl 11-4 Pros. AT P BT

o TEHUTHT, HEZEE L System.Reflection.Emit A4l H A5 B B &K, EshAs
FAN R PR O A PR QAR v, B, O O AN <R HLE
A,

o HUATIERE, KR SRR I B2 A A BT R A

G

Pre Process

v
. . Generate
System.Reflection.Emit —Dynamic Typee
ITarget  f------- 4| - --=> ITarget
ez -5 -{--- -

Emit Constructor / Method / Event / Property

[
6

7. Return Result

1. Invoke

Client

11-4 HESBRLBMPITIRE

N AR E EAD AR S SRR fonsl, JAUHE T

C# TEMKIRBUTEMAENER
public delegate object MethodCall(object target, MethodBase method,
object[] parameters, DecoratorAttribute[] attributes);

C# TEXZMEIBEME
[AttributeUsage(AttributeTargets.Method | AttributeTargets.Property |

AttributeTargets. Interface, Inherited = true)]
public abstract class DecoratorAttribute : Attribute

public abstract void Process(object target, MethodBase method,
object[] parameters);

177 REPUTH APATIE S0 “Akbn” AUl b4 Rt 5
public abstract class BeforeDecoratorAttribute : DecoratorAttribute { }
public abstract class AfterDecoratorAttribute : DecoratorAttribute { }
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C#H TEXEIMMRIEINS

F Tk A
MarvellousWorks.PracticalPattern.DecoratorPattern. Interception T #
Decoratorinjector

public class DecoratorlInjector

{
public const string AssemblyName = "TEMP_DYNAMIC_ASSEMBLY";
public const string ClassName = "TEMP_CLASS_ NAME";
public static object InjectHandlerMethod(object target, MethodBase method,
object[] parameters, DecoratorAttribute[] attributes)
object returnvValue = null;
foreach (DecoratorAttribute attribute in attributes)
if (attribute is BeforeDecoratorAttribute)
attribute.Process(target, method, parameters);
returnValue = target.GetType() -GetMethod(method.Name) . Invoke(target,
parameters);
foreach (DecoratorAttribute attribute in attributes)
iT (attribute is AfterDecoratorAttribute)
attribute._Process(target, method, parameters);
return returnValue;
}
public static object Create(object target, Type interfaceType)
{
Type proxyType = EmiProxyType(target.GetType(), interfaceType);
return Activator.Createlnstance(proxyType, new object[] { target,
interfaceType });
}
/77 EEFHEE R MSIL T At 7 ik
private static void EmitConstructor(TypeBuilder typeBuilder,
FieldBuilder target, FieldBuilder iface)
{
Type objType = Type.GetType(*'System.Object™);
Constructorinfo objCtor = objType.GetConstructor(new Type[0]);
ConstructorBuilder pointCtor = typeBuilder.DefineConstructor(
MethodAttributes.Public,
CallingConventions.Standard, new Type[] { typeof(object),
typeof(Type) });
ILGenerator ctorlL = pointCtor._GetlLGenerator();
ctorlL.Emit(OpCodes.Ldarg_0);
ctorlL.Emit(OpCodes.Call, objCtor);
ctorlL.Emit(OpCodes.Ldarg_0);
ctorlL.Emit(OpCodes.Ldarg_1);
ctorlL.Emit(OpCodes.Stfld, target);
ctorlL.Emit(OpCodes.Ldarg _0);
ctorlL.Emit(OpCodes.Ldarg_2);
ctorlL.Emit(OpCodes.Stfld, iface);
ctorlL.Emit(OpCodes.Ret);
}
}
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C# TEXSMNERHEIHLEI
public class LogAttribute : BeforeDecoratorAttribute

public override void Process(object target, MethodBase method,
object[] parameters)

Trace.WriteLine(method.Name);
}
¥

public class ParameterCountAttribute : BeforeDecoratorAttribute

public override void Process(object target, MethodBase method,
object[] parameters)

Trace.WriteLine(target.GetType() .Name);

¥
¥
Unit Test
public interface IBizObject
{
177 3R ZAREAGEAT RN B” mARE G e R XRT,
/77 FERIEsT g R 18X, 2 d Decoratorlinjector &.349,
117 WP AEAE, AT RAKL Meta 3 &3 57 &, MR X4
/77 RFS AR mAETEREER
[Log]
[ParameterCount]
int GetvValue();
¥

public class BizObject : IBizObject

public int GetValue() { return O; }
}

[TestMethod]
public void Test()
{
IBizObject obj = (IBizObject)Decoratorlnjector.Create(
new BizObject(), typeof(IBizObject));
int val = obj.GetValue();
Assert._AreEqual<int>(0, val);

11.5.4

Wk b AN s B S HEE B, 38 &L NET Remoting 1) MarshalByReference &%
System.Reflection.Emit iy 44 7% [8] T TS, AT LA Bz B AR B2 B 2 H brxd % L.
JEH TR, WUH R 2 AR DD Re M K T AZEAME O BE 25 18 4R 1 00 T, il e b
G5 R IR 2 o e BT St A

Aid BT R A T S BRI H e ATIR 2 R, R PERE ), 1R R S AN E)
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AT FE . fERL Castle 55— L BB IIHER th 2 2 A5 Bh G20, JEBh QI A
FIBIGAFAENAZ L, [FIIHES) A E R Assembly TRAFFESCHERGE, L KR MR
PATRE

11.6

PR A B P AR DRI I — MK, Gt Sl b R s s 1L 4k K 7 sCsi Bl
TRPFIIRERIE o AN AR N B AT BT I 2K, B (R e i A o — B BE — RS AN ™
FRSGRFE, TR b SCESR AR FIBGX LY FRE, A A S T AR
FURPIRSHIIL “Bha&” L.

MR TT A 5 IR i, O T AR R, S D R R RIS, AT IE T
TR, LR A Attribute 1177 ACSE BRI AR, S KR RIS T L H
SEAASRIL A A AN 75 A FAR A SEBL A AR w5, T HLAAT Hh A R ANE B 2 o A
22 Assembly B R EEIRE,  PATRCR M2 IS IR i) 7
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12.4 Remote Facade
12.5 Remote Facade—
Data Transfer Object
12.6 Facade ——WSDL
12.7 Fluent Interface

12.8
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12.1

Provide a unified interface to a set of interfaces in a subsystem. Facade defines a

higher-level interface that makes the subsystem easier to use.
— Design Patterns : Elements of Reusable Object-Oriented Software

AP G TR A 2 B v b A AD ZE A T [ 0 5 “ 5206 R
IR, A REAR R S A B SR LA L 7 Uk B LR, KRR Mg D
% SURE TR HEEL T R G AR AR 2 0 R IHIEOC R

BEAG AT HAR MR, AR W E AT 2 R A 1 ) 0 B R AT FF A, (RFsE Bt
AN 10 SRR R, R Z SHEEA AT AN L s W) A APLL 1 ] COM/COM+X %1t 75 1
HEAT AR, [T 2 R0 Ah 595 SIS RS B R NIAAAE, IR 2 IR BATHE T 345 — AN alfe )
M RBRER, hIESEprl B th AT C 23 B 2 O 21 T 4b AR

Mm%, SOA FI Enterprise 2.0 B8 T 10D RS i, JLsztifE—A
B Z R BEEE PRI S—BROE S . TE . TR THMMSSHZE R, g
— RS WS AANEAE . NEEARIIAIEE, I VT IR RN S AE AT e 280, AR
2 It T B A NE ST 0 (Fluent Interface) I3, B “HFR7 RIS
FRAELMN, (R L ZARZERIEMEIN, 7555/ 17 ZR G50 il A ——288 P 8 2 300 56 i 3 110
AR .

DAFRATME T S 9], BURAN R TH SN A AN R], R0 P i 5 At T B B
() — Mot & o ds B, BUbRFI— 28 2 RSN, T B A FE R LA B, IX B2 B
WHATEME SE X LE T AT 55 TE AN T i, IX I R IX SO F 49 L L F5A956 1R e st 7 v SLI “ 4k
AL FRAT I I H A — A TR 2 0 g A i BRI E P A
Pilly H& W EAHAEIEE 2 007 REFIBE, AR P M & e A8 B 1 A —AN
WIS, XA T AP

12.2

SO AR : 7 RGP I — 4l DRt AN R 0, SR T RE
ST . e ESHUL D “ ARG A B SN SO A AR A, ]
12-1 Fior.

EEH “FRE R—ABALAX S, Ch—adhi LT ARG Z8m, H&
AR RGN F AR LS00 “FTARAA MAFLRS, & “FTaL” £
% iR R IBH AR ERILP AT K ARG, A IEERANE ET A de—ANEw 2 et
RARA “TFRA.
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Client 1 Client 1
Client 2

Client 2

7 N

] [

ITarget / D

ITarget 2 \L/ ITarget 2 \/\
~\ ~\

ITarget 3 ITarget 3

ITarget 1

12-1 fERIREARRRX R EBEXR

M SAMIBE I BIIAKER € 0 32 EEAE H RS 1 57 i N 0 B IR A PR 2 2% 1k

IRAEE R TI0H ST 2 BARYEHAE ?

“TRG” WRES A I RO R IR ER P R R AL IOk B 2, (AN PR
G, TR D (BRI IMIERD FUR AR 5, PR A I B s 4 I BE R T
PRI IARE .

N PEFEAAERZ N “TFRE”, W TBREFEPAHTSEZ “FRE” W
GO, SR, BB T RAE” HEEP RIS,
FEBRAES I SR ST, 7 RS0 A 5 ] DRSS 1T I8 75 20T «

T —AN TS BT ORL FE IR I8, ARG 2/8 SR WGBS “ 7RG Wil AR H
IRZ T, Gebg AR Al RORL I T F SCRE, B RSP A AT X AR 4 MR ] (R R
PEIXEENT %, ARG LE default (1) bEE R LM S8 7 50 RS % - R,
[T EF, AN P 8 R 2 R

A RIS I, 28 “FRE” AR5 AN R I BT T A, RSN D
AR KRR e AT BC e FH (M R, IR AT “ 7 R4 s M.

N TEFRATT A 22 AT I B Uy a1, B R /e ADO.NET System.Data.Common

iy 24 2 A ) 6 A S — AN ) B A B i B 5)) S < ) DataFacade, 7RS4 T -

App.Config

<?xml version="1.0" encoding=""utf-8" ?>
<configuration>
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<connectionStrings>
<add name="AdventureWorks" providerName="'System.Data.SqglClient"
connectionString="."/>
</connectionStrings>
</configuration>

C# DataFacade
public class DataFacade

{
private const string dbName = "AdventureWorks™;
private static DbProviderFactory factory;
private static string connectionString;
/// @ity P B E KBRS T ERHIE A Provider #940% 1)
static DataFacade()
{
ConnectionStringSettings settings =
ConfigurationManager .ConnectionStrings[dbName];
Ffactory = DbProviderFactories.GetFactory(settings.ProviderName);
connectionString = settings.ConnectionString;
¥
/// Helper method
private static DbConnection CreateConnection()
DbConnection connection = factory.CreateConnection();
connection.ConnectionString = DataFacade.connectionString;
return connection;
¥
177 FEAEATE) T AR At R
/// #&it4)F DbConnection. DbCommand. DbDataAdapter #= DataSet, x#MiR4tfE #49
FifEn
public DataSet ExecuteQuery(string sql)
if (string.IsNullOrEmpty(sql)) throw new
ArgumentNul IException(“'sql™);
using (DbConnection connection = CreateConnection())
DbCommand command = connection.CreateCommand();
command .CommandText = sql;
command .CommandType = CommandType.Text;
DbDataAdapter adapter = factory.CreateDataAdapter();
adapter .SelectCommand = command;
DataSet result = new DataSet();
adapter.Fill(result);
return result;
}
}
}
Unit Test  Gli%3% A SQL Server 2005 BY7=5I%1#EE AdventureWorks)
[TestMethod]
public void Test()
{

DataFacade facade = new DataFacade();
DataSet result = facade.ExecuteQuery(
"SELECT TOP 10 CurrencyCode, Name FROM. Sales.Currency');
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Assert._AreEqual<int>(1, result.Tables.Count);

3

T A T 2R A R LA — AN 3R B E ORI S I U, H A BN AR A

N B AT — DR 1)

1 W SANI I H s T AR, Lhln SqlConnection. SqiCommand FiT SqlDataAdapter
EARIE T SQL Server ¥, HIFARE R 2> SEEAMMABL I AR 2 A0, bedn, %
JV)#:3) ORACLE J&, DataFacade W% Hfid ik, 1fi% ) 2/ at H i 5| 75 223047
4K (R AERAE R 4 AN SR Late Binding 7720« b 17 38 G A il {1, AL 146 “ 7
R N AR HON “HO TR 5 ), AR a1, AN )
HARGEAL, RUMEXAE, T IOl w2« —4UAHC” x5, MR aTTH =5 A4,
WARE BB I —AMh %R L)

2. AN H AT 0 — TR APAE, i HLE AP ATl R v (2« 1 R 48
WA B e, PRIRAR 22 I Bfdi Y o LR 2R B — A Singleton B AL 2 2 J) 52 LI
Singleton-N A S RIAT, s R 1% E o — A2k (Static Class) .

12.3 Facade

TR IR T S AN — AN SR BRE, ERE P B AR I AR
() AR [ 49 #F - DataFacade — 2871 [. BB HHERAMY K, LUSET RS
WMI Wi SR #IN, TS — N30 DbProvider (1404 % L B $#27E ExecuteQuery J5
B RS Z, NI A L DataFacade,  AHN K% R -t i o T U 4K

AN, A —ANEL, B SOA R Enterprise 2.0 #E& HE, “ T RS AL 5
WHED R MRS, X IHEW AU Facade 2%, hF&/MEFEE “TR4” W L
(538, BB AL i ) Facade BeAT S bs Vs ) B2 U5 1 BE 77 -

grty BIRPREE, SERRIH Tl AN AN il AU VSR RS “ R MK
ORI, TR B I — M A L ) 2R eI G L. BT e sl 12-2 R

Client <<Interface>> . ConcreteDataFacad
ien |DataFacade oncreteDataFacade
A
creatﬁ vV
DataFacadeFactory <<subSystem>>
System.Data
+ Create() : IDataFacade

B 12-2 SO EIW I HEBERSER
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12.4 Remote Facade

eSS AT B Dy Resh o D G, U AR R AT 5 & P R AT BASE A g
BT AN GG A EEE 7T LLEATIZA 0 8, 1 LS uERe . s A B 1K R A e o ]
fe, IXH Facade A%/ I Remote Facade.

B4k Remote Facade A&\ gkiimEs2 = (F Martin Fowler #£5 (Patterns of Enterprise
Application Architecture) = J5&, {H Windows %‘*U\ COM 3% %] DCOM HIFE L4 AR UMb
BEEE T WA COM XM e >4 L EAT B e, 58 i BERE Rt G5B “Remote”, .NET 4k
PR I it [R) I 448 T Socket. Enterprise Service. Web Service A1.NET Remoting U577 5,
F—H AN .NET Remoting &%} Remote Facade 5l 112 F, WCF 5 2 G iz
AFEE, TRk @B S A IR,

A T HEIEHURTE.NET Remote 2 Jim 5k 1AM 1R N /5035 J7 1 i Ae s, AR an
F 12-1 Prros i H A & o

% 12-1
B e il I HMEME &
. . E P A
C Class Lib & 3 Facade 1
ommon ass Library & EALIE S
BusinessLogic | Class Lib 2 Facade 42 2 & 5694 S
usinessLogic | Class Libra L ) #AZRS-3% | Common
g Yol mirmex K
Common
Host Client Console | 1§ &A2 MR 4t 42 TALIR G5 _ _
BusinessLogic
Client Windows A& # Common # & 4 Py c
ien L X 2 ommon
Application Facade 4% 7 74 % 48 X IR 5

@ $ B ELE LA IER A SR A —— 2 AR KK T, Frvhk Remote Facade #&4) &
J T ik e egep % A,

IRAAS R
C# TEMX Remote Facade BJ3EO
%4145 F Common R B, # Assembly 4R 64 F 5| & P 42 F A2 i A2 R 5-5%
public interface IDataFacade

DataSet ExecuteQuery(string sql);
}

C# TEXEIKRSTEREIEEHY) Facade E)
public class DataFacade : System.MarshalByRefObject, IDataFacade
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C# & App.Config  SSIF L & 2 AR 55 i
<configuration>
<connectionStrings>

<add name="AdventureWorks" providerName="System.Data.SqglClient"

connectionString="Data Source = (local); Initial Catalog =
AdventureWorks;
Integrated Security = SSPI1"/>
</connectionStrings>
<system.runtime.remoting>
<application>
<service>
<wellknown mode="Singleton"
type="Test.Rem.Lib.DataFacade,
RemLib" objectUri="RemotableType.rem"/>

</service>
<channels>
<channel ref="http" port="9000">
<serverProviders>
<formatter ref="soap'/>
</serverProviders>
</channel>
</channels>

</application>
</system.runtime.remoting>
</configuration>

public static void Main(string[] args)
{
string configFile =
AppDomain.CurrentDomain.SetuplInformation.ConfigurationFile;
RemotingConfiguration.Configure(configFile, false);
Console._WriteLine(""Host started and listening ...");
Console.ReadLine();

}

C# & App.Config LI HAEERFIEF

<configuration>
<system.runtime.remoting>
<application>
<client>
<wel lknown type="Test.Rem.Common. IDataFacade, RemCommon"
url="http://localhost:9000/RemotableType.rem"/>
</client>
<channels>
<channel ref="http">
<clientProviders>
<formatter ref=""soap"/>
</clientProviders>
</channel>
</channels>
</application>
</system.runtime.remoting>
</configuration>

private IDataFacade remObj;

private object CreateWellKnownType(string typeName)

{

m 251
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Wel IKnownClientTypeEntry[] entries =
RemotingConfiguration.GetRegisteredWel IKnownClientTypes();
foreach (WellKnownClientTypeEntry entry in entries)
if (string.Equals(entry.TypeName, typeName))
return Activator.GetObject(Type.GetType(typeName),
entry.ObjectUrl);
return null;

}

private void ClientForm_Load(object sender, System.EventArgs e)
{
string configFile =
AppDomain.CurrentDomain.SetupInformation.ConfigurationFile;
txtConfigFile.Text = configFile;
RemotingConfiguration.Configure(configFile, false);

string typeName = "Test.Rem.Common. IDataFacade";
remObj = (IDataFacade)RemHelper.CreateWel lKnownType(typeName);
txtMessage.Text = "Hello world";

}

private void btnQuery Click(object sender, EventArgs e)

{
DataSet result = remObj.ExecuteQuery(txtQuery.Text);
if((result == null) || (result.Tables[0].Rows.Count == 0)) return;
txtMessage.Text = ""';
StringBuilder sb = new StringBuilder();
for (int 1 = 0; 1 < 10; i++)

sb.Append(Convert.ToString(result.Tables[0] -Rows[i][1]) +
Environment.NewLine);

txtMessage.Text = sb.ToString();

b3

PATHR I 12-3 FioR.
- files/ x|

Host started and listening ...

SELECT = FROM Sales.Currency Canfiguration File IemCIient.vshost.exe.config Load |

Get Rows :@ 185

SELECT = FROM Sales.Currency ’—I
Get Hows :@ 185 Bt | e I Dy

SELECT = FROM Sales.Currency
Get Rows : 185

SELECT *FROM Sales. Currency

SELECT = FROM Sales.Currency
Get Rows : 185

Ernirati Ditharn

Afghani

Lek

Armnenian Diram
Metherlands Antilian Guilder
Kawanza

Argentine Peso

12-3 EF.NET Remoting SEITHITFE S AT &

AHEE T, AU R AR I SR A IR S5 s B RE 4T, PRI ARG Console i i 45 &
e AR R S5 wn gt R Py s T R AU T AM B 1 (IDataFacade ), £ B NET
Remoting &% 4 F HAR Y 7RSS T (DataFacade)
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X EARCRH T .INET Remoting, {H =22 & 58 Uz 2 H iR 2 5 2% 08, HAAR T
H b 5e4xmT LUE I Socket (HALZI0% Socket v JEL T 7] 6 S EAT #1465 i)« Web Service il
Enterprise Service 552 M7 g, A TAEL EMAHEATESE BN, LAk sh
W VR EAR TR AR A 43 15

5 Remote Facade——
Data Transfer Object

I SIS A T LR RS RESEM N, AR e A HERE
MR R IATH RS, AR BT IEB S, BTLOX AR T, Uit RE, A
AN BEAG RS . T () 7 34TSR DataSet 77 38— U PESRER A R, AR 0] 45 HA
—, A2 BNEAR S H RS, T BRI A A AR UCK A DataSet, RZAEML
TEHRALTER T “4NKKIR” (1) DataReader 7720 R FLHEE I AR 111350 3 58 W i 491
JCARS R

C# EXXHEiFEIRY Facade #0
public interface IDataFacade

DbDataReader ExecuteQuery(string sql);
T
C# EXEKRTHEIEIEIE Facade £E

177 HFEAEAGTE) F AL AR
/// :&ifthF) DbConnection. DbCommand. DbDataAdapter #= DataSet, *i$MRAERE #4934

#En

public DbDataReader ExecuteQuery(string sql)

{
if (string.IsNullOrEmpty(sql)) throw new ArgumentNullException(*'sql');
DbConnection connection = CreateConnection();
DbCommand command = connection.CreateCommand();
command .CommandText = sql;
command .CommandType = CommandType.Text;
connection.Open();
return command.ExecuteReader();

}

Unit Test

[TestMethod]

public void TestExecuteDbDataReaderWithoutDTO()

{

IDataFacade facade = new DataFacade();
using (DbDataReader reader = facade.ExecuteQuery(
"SELECT TOP 10 CurrencyCode, Name FROM Sales.Currency'))
{

Assert.IsTrue(reader.HasRows) ;

while (reader.Read())
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Trace.WriteLine(Convert.ToString(reader[0])):

KHAT AN, B TR S P N R ORZ, 1% ) R 5 SR 4R B DbDataReader
(IR 5% 2% 2 A1 EL AR IR AE I INY, 47K reader.Read Vi 2 — MES T, A bR, b
AT DO BEAE R 55 B IR WG I — AP 4747 x4, e ot L& I8 — Ik
gk B, Martin Flower ZEfff) (Patterns of Enterprise Application Architecture) 1 /~44id—4
45 DTO (Data Transfer Object) A, E% &M T&XA E R, 1 DTO M MIR ST
WUESERC AT,

DTO S5AMMBLA 4 LR W ? ML NH HE “RAic &7, MEEIRZ IR
FEAEAHLIK) COM Il ActiveX 5 L2 4 4 il 45 20 OO A FLIE b BRI BRI “ 7
R AMEA “HT R Ho— 7, AN AR R C TR WIS IR TR 4T
FHNE BRI RALSNIN R RS DTO WARASH., ¥aBob sl R eI MBS &R, 1
ST AMT 5, B AR AN E K DTO $ AN AT “37407, IR AT 2 B
ARG FN DTO AR Z AN I — M EA IR E R FIPLE], S5 1 S 3R HGsIE A,
FERX LI —ANRERCN S Bt ik in &l 12-4 s

<<lInterface>>

<<lInterface>> IDto
IDataFacade
+ Serialization()
S + Deserialization()

DataFacadeAssembler

+ Assemble(facade : IDataFacade, dto : IDto)

[E 12-4 &0 DTO ZREIIEIZINREIIH S

DX F AR AT G, K AT L a5 5 B 1 2

o [IHWMAIRRMAM TN (FEUERE ., RSABER AN, IR 2SN D
At B AERSMI

o [FFEHEF, 76 DTO MRZ UMM R “416” J5, &/ DTO 1 FE X T
FEA A ERAE Cln SR R 00 1), ] DL LR I i e BAG A ), 3X AN I 7% 1T i )
BBAAH — MRS R EATR A i, TR A BE T SOAP tk)m,
fiilH XML-Signature. WS-Security B2 i — /Ml 2 Web Service i H KiA% (1)
SOAP ¥ f&.

o  HITTRILA RITTHRARE , RHE e IRRORR, 5 282 JF DTO W%, &

— C#
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i B TR R
N AR, HAUE I

C# TENX DOT W&

///7 EE%ER G XmIDocument 7 X4 DTO #9 # 3L
public interface IXmlDataDto
{

XmIDocument GetCurrency(string sql);
IDataFacade Facade { set;}

}
C# ENXDOT M&

public class XmlDataDto : IXmlDataDto
{

private IDataFacade facade;

/77 % DTO & A8 F 24T @095 &
public IDataFacade Facade { set { this.facade = value; } }

/77 BRI %, FRAEE R R B XML A7 KATé
public XmlDocument GetCurrency(string sql)
{

if (facade == null) throw new ArgumentNul lException(*'facade');

if (string.IsNullOrEmpty(sql)) throw new
ArgumentNul IException(*'sql™);

DbDataReader reader = facade.ExecuteQuery(sql);
if (Yreader.HasRows) return null;

XmIDocument doc = new XmlDocument();

XmIElement root = doc.CreateElement(‘'root');
doc.AppendChild(root);

while (reader.Read())
{

XmlElement element = doc.CreateElement(*'currency);
element_SetAttribute('code", reader.GetString(0));

// currency code

element._SetAttribute('name", reader.GetString(l));

// currency code

root.AppendChild(element);

}

return doc;

}
}

C# TEMEEMHR
public class DataFacadeAssembler

{
/77 FEIReGEFETELAE T A4, Assembler § %id it &Af Kb R a2 ik
///7 FAF—ADTO stLiEv eyl A, mAZEFHEREL, DTO KY Fiztast
/// BpREERT, BEFINITEEU, TN DTO K “IT8” RmmA R
public IXmIDataDto CreateDto(lDataFacade facade)

if (facade == null) throw new ArgumentNul lException(*'facade');

m 255
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IXmIDataDto dto = new XmlDataDto();
dto.Facade = facade;
return dto;
b
b

Unit Test

[TestMethod]
public void TestExecuteDbDataReaderWithDTO()
{
IDataFacade facade = new DataFacade();
DataFacadeAssembler assembler = new DataFacadeAssembler();
IXmIDataDto dto = new DataFacadeAssembler().CreateDto(facade);
XmIDocument doc =
dto.GetCurrency("'SELECT TOP 10 CurrencyCode, Name FROM
Sales.Currency™);
Assert. IsNotNull(doc);

TR A ERAR T B, ARARER T BRI H s AT — AN B B I —— e Mk
SEAEREIE AR R —4%, HERER—MENE . La—AMT RN RS, i wHEE
DTO ¥k A 2 F M BN EdE <3707, BARMX HEEK) Remote Facade 1fj &, 40
DTO £l Kk — e g, {H%% - R f m] LU R 10 JLAR 3R 24 «

o BZUHHA WA, RAVERET T

o AP E T — A ANHMEM, 1 DTO M2 75— &5 R e

e DTO HAMUWHENIE N MIN F12XFR, —A DTO nlgeFBNCAZ AN, [[l—AMk
ME OB ITREIRSS T 24> DTO, 1% R P AR & 10 75 22 € X DTO R .

12.6 Facade —WSDL

it —Z i3] T SOA F1 Enterprise 2.0 BMARHISMEA, XEHE “F R MM TN
]z
o AIRIMIHHEE .

o AFEMINHI.
o ANRESMEARLETE.

WA HEIR XS “ R4 Ak WARTTLI4k4: [T Remote Facade [F1777%, H & LA-Ff
SAMEL T, AR e 52 B M . I8 A e FREALTE RS, UBI WSDL & —ANE R AT
S, e T X S I R P A R (W G — AP O, i TS, e
PETIXANIMIEE A E . I R B B S A%, IR 5 B8 n—AN XSD #1556 % 58
k. IXFE WSDL + XSD #H 7 —3Z 2 H C#. C++. IDL. Java IXJi5E 752 B L a1,
PEAE T —ANBEE A FLIBE M 4R Y Remote Facade #X S LT B .
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12.7 Fluent Interface

IR ) ) AT BROBOR - B0 25 f B AT T T LU A BRA M A 3 S ARAN AT AR, [
FERTRAGE /), Forp—AN S EER (0451 2 A A Lk D7 30 P P G 5 A0 Ak ok B 756 o S I
ARG Wi/ N —DRAEE, 1 “ 7RG AR AR XA T3k A B ZE R K — R 507
oy EYEANZEAE, FATR DA 4 B SO A T Y g TR

Fluent Interface, ®. kAR AH #4420, R A Fluent &V R EBEF R %77, (2RE
FI 898 &, RIEAFE TAULH @A AGAE R, B it R AR £08 578 — 29 7 X,
Ao Z [ WX E LB RARI P L, PIARFRA ERIED” 6kt
BRI BT D JEARRT ARG T 3Rz O AR RIS I e vh, (BT Ah AR A
GOF23 U7t S k) — M, BRUAEX A/ “ 7RG JulH N M —& T
oIk, HMRAMUE AL “ 7RG, HEAEH )l XA MR T A «r
ARG WK — RIS HACG T

C# HNEA Fluent $51ERIZEQ AL
public interface IDataFacade

{
DataSet ExecuteQuery(string sql);

/// BA Fluent 469480 7 ik
IDataFacade AddNewCurrency(string code, string name);

}

C# ZIWMizAHZE

11/ K LFERRAGT 0 ik

public IDataFacade AddNewCurrency(string code, string name)
{

string sql = "INSERT INTO Sales.Currency( CurrencyCode, [Name]) VALUES "
sql +: " (Ill + Code + e , LRl + name + III)II;

using (DbConnection connection = CreateConnection())

connection.Open();
DbCommand command = connection.CreateCommand();
command .CommandText = sql;
command .CommandType = CommandType.Text;
if (command.ExecuteNonQuery() != 1)
throw new ApplicationException("Failed™);

b
return this; /7 FRAER R E R g A4k
3
Unit Test
[TestMethod]

public void Test()

IDataFacade facade = new DataFacade();
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DataSet result = facade.ExecuteQuery("'SELECT * FROM Sales.Currency');
int currentRows = result.Tables[0].Rows.Count;

///E SR ek
facade.AddNewCurrency(""'DW1", "Knownl'™).
AddNewCurrency(''DW2™, "Known2'™).
AddNewCurrency("'DW3", ""Known3'™).
AddNewCurrency("'DW4", "Known4').
AddNewCurrency("'DW5", "Known5');
result = facade.ExecuteQuery("'SELECT * FROM Sales.Currency');
Assert.AreEqual<int>(currentRows + 5, result.Tables[0].Rows.Count);

i ey B TN s A B AR R R A AR bt (7R B BT AE SR AT
A “ATE” P, ISEARE] EOTE T, HSEBR R PAT BCR S ARABAR, AT A%
L THI¥) DTO A3X 5 YRS ISk M3 AEREATHT 6, FEHE I —A> Submit()Jrvk— IR LR AT 5
RERAT -

12.8

SR IMPE 2 B2 “ T RE” W& TP i — AR h AN S a3 0f
RFEHK. BEENHIIRRE, “TRE” MNSASG MPSMES] BT RE” 22Tk
R4 % CHEEMIRED R, IRZH % Web Service), AFEFIX L5 HiHE4T T Facade
Interface. Remote Facade 1 WSDL i1, % [&VEREN 7 ELN 4 T Wi 454 DTO L BifE
MR “4T6” DU e, B, BADUGE “FRE” MMESRgE 8 — AN, %
JEQATIE I Fluent Interface (177 XAt SCRFIE BHERAEIIHZ 1
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17.1

Given a language, define a represention for its grammar along with an interpreter that
uses the representation to interpret sentences in the language..

— Design Patterns : Elements of Reusable Object-Oriented Software
i A A B BATAR SRV 58 N 1, e SE Bl 2 “ WU BB IRTE F A0 7, I
S AT DRAIE 4 8 BN 5 55 P sl Al e A8 i R s Ak, R s L S vk i) 7 A se e, AN ax
CREE, RN ROV A, TR MRS (AT TR R AR K
SERGX AN R T AR . B AiEE = (DSL: Domain Specified Language) 47, LR
A B e S R I T R BT R i AR R LT
N, FRATRGE (G BE M ER g e R, W 17-1 FR.

i Source |
\h____‘l_’____,
¥
AES —=> EESR —>] B AR
Exception
\b Handle

BirEEN <7 HKBMRE | fERBEER

.......... N
v
1
I

-

B 17-1 4RiFEiE

S AN BRI TAE W R .
o AT BAFAFEA I U A A A
o IBVESMHT: KB P A S R S VB VE R o
o IENHT: WA E AR
o MR FEIEAD AR RN R IR . (B, NET W 5K L)
o  AURHALAL: X rh AR EAT 5
o HAnAUI A HEIUAL S R b T ARHE A BT AT IR P 25
AR AR AR B 75K, DA A 2 i A ey I MRS R, ik
FELLEARf — NI YIN R, SAMEFT LI A HLNET & IENFRIAL. XML 41
KEARM X e A5, DT ok BRI 58 G A £ A R R R 8855 1 o RIEY, AEL WRAR R

— C#
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AR, IR B R BRI I A 1) 2 05 2 A R SRR B W, T B AT AR BRI R 55
WOAHEAR LR 2 A BEARIAEE DR T SCRE T AT I8 510 At R 2 A8 Al 2 32 s I
H b SR ) BT I 7%, BE S e o) M AT REAR (R FATRE DT, AN iZ AN RE R G 65 )=
11 % 18

T A AT W 2 R BUAT 81 8 O 55 slBoR B B AR IS, T H eIk
WHEEA DL 2o (0 5 AT AR o X TR, WUR S — X RIAT A B, Bl
FN AR, FATREM S SRS g 558 S REMOXA TR, AUt Efms
AT GEIZESCTRER L, th el RERE 2%, 1 BPEL Z 2RI MM EL VBScript 2 2%
(KI5 5o XA S5 B ARRAT LR AL R B 17-2 i

__________________ Library
L ELEES |
i Eikst/I2 FBIA ;—‘;- Interpreter
e J/ BHIZEIEH NETIES =K
IL NET CLR

B 17-2 RfERREISIES 5ETIME R RIRRS

2

PR AR A 2O IR LS 3R S5 i 2
o HRMISCHRAEIME DL, T HARA — e MU, (H A R R R SRR
FigAE, Bt BRI 2L,
o BT EXIHCR I ESRAGER E, AH T R R R
BADRE A7, seflrh, AR ZRR TR . DIRefiis
FISh, b Z SN S ER AT Ei
Pr: SRS T T2 B AT LU 3tk B3 TR 70 28 F il B S (AN A R R T 10,
IRAERI I BV Ry “ it $24. SERUI T

Expression

AR T (PiFE) AND (d35%# 45 <=10000)
A B 2L &% (UDF: User Defined Function) &+=#
IsSubordination(lIssue.EmployeelD) AND (Issue.Fee <= 10000)
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SRAMT R o 2 R A S, P — 2% AR B TR B2 AT B B, SR 42 i
P18 T T F2E, RAETTR A0 A AT Uil — S N 47 g, DIt
ATBUR T 107 IXFERA T ZAE oA &I Bril, B RO ITH (S, AR
PAZE EE I — AN RE B MK N RIA I 7 R S8, AEAHE— S8RCR S OL T, LT TRREAT
[EYHESSEN: W

A AL A 17-3 Ps

Context Client R

IExpression
+ Interpret(Context) : void

// \\\
// A
4
4
4
/
/
4
TerminalExpression NonTerminalExpression
+ Interpret(Context) : void + Interpret(Context) : void

E17-3 ZSHBERIEANEHSEN

N HFEAT M OCCFRA BRI WA NS, B T U LB M R
A, FARAS TR .

C# MFMFTIZER GEES) MR K Context 35

/77 B FRE Az 6 & 19 45 RAB S AT HAT 49 RAE4F
public class Context

{

public int Value;
public char Operator;

}

VO Slip - SNk} EF 3]
public interface IExpression

{
/// 7 Context f rtkf & 4R
void Evaluate(Context context);

}
C# IFDRMFTENTE, SFEFEFIRIENR

/17 kTP R
public class Operator : IExpression

{

private char op;
public Operator(char op) { this.op = op; }
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public virtual void Evaluate(Context context) { context.Operator = op; }

}

117 R TFHA B
public class Operand : IExpression

{
int num;

public Operand(int num) { this.num = num; }

171/ BIBRAFPATIHE
public virtual void Evaluate(Context c)

{
switch (c.Operator)
{
case "\0": c.Value = num; break;
case "+": c.Value += num; break;
case "-": c.Value -= num; break;
3
b
}
C#

/77 BIE
public class Calculator
{
public int Calculate(string expression)

{

Context context = new Context();
IList<lExpression> tree = new List<lExpression>();

/7 FEFeiE R ST
char[] elements = expression.ToCharArray();
foreach (char c in elements)

if ((c ="+ || (¢ =="-"))
tree.Add(new Operator(c));
else
tree.Add(new Operand((int)(c - 48)));
T

1/ EHPATEAF B LR
foreach (IExpression exp in tree)
exp.Evaluate(context);
return context.Value;
}
}

Unit Test
[TestMethod]
public void Test()

Calculator calculator = new Calculator();
Assert.AreEqual<int>(1 + 3 - 2, calculator.Calculate(""1+3-2"));

3
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TR 7R AR AR R (K7 S IR SRR B, LR IRATANE S
H LA KRN S I1ER

o Context: HTRFEI ST SAAAERARIEA, BFTLAXH Context #4F— MR
A, AT LTS R E A R I N 2 B PR AFAE Context HLTHI .
INBITR AT AN EYE, Value FoRrhia s g, Operator AQEHHAF, 1 HLJE 24 fir v 45 22 )

.

e IExpression: FrfiitHREMMEED, I THRATHER, eG4k
Evaluate(), #7247 28205 R S H 3 3 AT 19 stk 5

o RHIFAIARI, FATE IExpression 2 bHEF I LT BTN S, AISERAER R
(A8
AN BT R R AL R — AN R R TR, R I IRATI R R R B )

%
7"

17.3

MTARZIFRN AT E, P AT 2 1 e sk 50T U IE N #6ik 5X (Regular
Expressions) 5& . 1EMIFRIAA ARG LI TR UTHN, Sk TR s i TAE
— R AR R TAT I W SRR AT e (5 A W 2R, X i
ENEAEHE AT .

N L LS St
o HiFEH,

o B,

o  OMES T (SARIRG ).

o P ki,

e URL.

e HTML, JavaScript 1]} 4E Tag B Comment.

o (il k%7,

i HETH 1) X SRR ZR, FRATT AT DA LE 0 XA D g b 2 A = U — AN AR s o, i
17-4 Fli7R e



«interface»
IExpression

+

Interpret(Context) : void

17.3 m 321

«interface»
IRegExpression

«get»

+

Expression: string

+ Interpret(Context) : void

1
1
System.Text.RegularExpressions | i
1
1

RegExpressionBase

Regex

+ Interpret(Context) : void

ConcreteRegExpression

+ Interpret(Context) : void

17-4 ETFENREXAERES

2 TR~ IRegExpression H Ti#br 8 B il 451k X, WTLAZS% L /ap], X
B AR HAR E R IA AT S e vt AR R

C# X Context fiFZiER BEITIZEO

/77 B FRE Az e & 19 45 RAB S AT HAT 49 RAE4F

/// #IE Regex )3 feitEfF &.45: Matches(M). Replace(R)
public class Context

{
17/ AR
public string Content;

/// "M* Matches /"R" Replace
public char Operator;

/17 BT E R
public IList<string> Matches = new List<string>();

/77 B TR IARN 5
public string Replacement;

}

/777 RAENFEX T XA T4 F
public interface IRegExpression :

{

IExpression
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/// EFE B
bool IsMatch(string content);
}
C# MREESNERENFRIAXBEFTLERE GIEMIE Mo ih R E L
177 RRENFEX G KA T F AL
public abstract class RegExpressionBase : IRegExpression

{

protected Regex regex;
public RegExpressionBase(string expression)

{
regex = new Regex(expression,
RegexOptions.Compiled | RegexOptions.lgnoreCase);

}

public virtual bool IsMatch(string content) {
return regex.IsMatch(content); }

/77 FRATEEX
public virtual void Evaluate(Context context)

{
if (context == null) throw new ArgumentNullException(‘'context™);
switch (context.Operator)
{
case "M":
EvaluateMatch(context);
break;
case "R":
EvaluateReplace(context);
break;
default:
throw new ArgumentException();
}
}

/// @it Match 7 XATRAX, TR TEEE
protected virtual void EvaluateMatch(Context context)

{
context.Matches.Clear();
MatchCollection coll = regex.Matches(context.Content);
if (coll.Count == 0) return;
foreach (Match match in coll)
context._Matches.Add(match.Value);
}

/// it Replace 7B A S, TIARTEEE
protected virtual void EvaluateReplace(Context context)

{

context.Content = regex.Replace(context.Content, context.Replacement);

}
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C# BRENFRIAREFTLER
/// Tt
public class EmailRegExpression : RegExpressionBase

{

public EmailRegExpression()
1 base(@"\w+([-+. N\wH)*@\w+([- . N\wH)*\ \w+([- . N\w+)*) { }

3
/77 XF
public class ChineseRegExpression : RegExpressionBase
{
public ChineseRegExpression()
sbase(@"[\u4e00-\u9fa5]1{0,}$'") { }
b

/1] EBGFHE
public class StringRegExpression : RegExpressionBase

{
public StringRegExpression(string expression) : base(expression) { }
T
Unit Test
[TestMethod]
public void TestEmailExpression()
{
Context context = new Context();
context.Content = "zhao@hotmail.com, liu@gmail.com, test';
context.Operator = "M"; // &KL/ E:
IRegExpression expression = new EmailRegExpression();
expression.Evaluate(context);
/1 HARTEINELF @ERmA Email 12.&
Assert.AreEqual<int>(2, context.Matches.Count);
Assert._AreEqual<string>("'zhao@hotmail .com'”, context._.Matches[0]);
Assert._AreEqual<string>("liu@gmail.com"™, context.Matches[1]);
}
[TestMethod]
public void TestChineseExpression()
{

Context context = new Context();
context.Content = "X";
context.Operator = "M"; // &Z&KIERAE

IRegExpression expression = new ChineseRegExpression();
expression.Evaluate(context);

Assert._AreEqual<int>(1, context_Matches.Count);
context.Content = "X test";
expression.Evaluate(context);

Assert._AreEqual<int>(0, context_Matches.Count);
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}

[TestMethod]

public void TestReplacement()

{
Context context = new Context();
context.Content = "a b c¢ d";
context.Operator = "R"; // &HREREE

context.Replacement = ","

IRegExpression expression = new StringRegExpression(@'\s+");
expression.Evaluate(context);
Assert._Arekqual<string>("a,b,c,d", context.Content);

IENIRIE R AN SAT ) 1 TR G5 e JAT AT L RS g s 45 5 28 S AR s A SE LA
2, TACAR IR BRI AR, D 2T as  EENL IR s DL R o [ I B 1 )
Ak At wr LUK Ja i (4 SR AR AR 2 AR, JEILE IsMatch() it i S ms TU e HEAT K 46
(T IA0 BE A2

17.4

T H B AR 20 SOt 7 A TE BRI, LA E Bie 2 R, Bt
AT “MEBSIEOR” AR, SRR S U 2 o B, T DU AT I A R ik 1) ik =X
(IExpression) X% KAl H .

FEASE MR
o ZHUIRIE.

o ZXHEZSHALMBIE.

o HRT BB,

TE5E X L N R MBI IS, AT LGRS0 H e ISV H SRR ], e A 1AL R SR
WIS —HERE IR, A 58 A 5 2= 02518 5 AT SR AL R o IXSe L5 LA B 11
B ze AR, i ELSERRIH AR A . BE SO SEOCME . RIESCE . B P
XML SCRSEE 2 Rlo7 s04128,  [RAE IExpression 2 4F, 4 T8 TR R4 23UA R 7 diufs B )
A, B TERAMII% A IDictionaryStore %% . 4 FH bl ek P 2 XA 1, Bt
Ul B3B8 HEAT S 808 007 U W IR, 110 U (0037 SR A8 R 25 i 040 34T 0 A e W 3 3
Bt BHiE, Bt LAAR[ET— %) IDictionary<K, T>, iX HLiA 5 5445 Bl Context Xf % SZHLM Value
F) Key 380 [ §81 9%

Plt, BT A STIE 17-5 Fros.
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«interface»
IExpression

+ Interpret(Context) : void

«interface»
IDictionaryExpression

«interface»
IDictionary Store

+  Interpret(Context) : VOid fo-mmmmmmmmmm e TS

+ Translate(Context) : void + Refresh()

+ this(Context) : void

A

EnumbDictionaryStore DictionaryStoreBase

{> + Refresh() :int

/ + this(Context) : void

ConfigurationDictionaryStore

ResourceDictionaryStore DbDictionaryStore] MultiColDbDictionaryStore

E 17-5 ETFHAMERERE

R FRATT LA T BA R KL R IDictionary<string, string> A s, B F AT LR sk
RS, HARHE U

C# ENX Context FiFiARRiTiED

/// ERFF 43 849 Context 3t &
public class Context

{
public object Key;
public object Value;
/// "TT(to) #iE Value ##F Key
/// TFT(from) #&4E Key k4% Value
public char Operator;

¥

117 % F A RAE P R
public interface IDictionaryStore

{
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/775 FRE . $IEESAE 64 Store 3t LT AL
/717 G5 R EI A BAR R 6% S G
void Refersh();

/// #4E Context 3Lt Key/Value Ais 19 5 #) 32 5AZ s
void Find(Context context);
T

117 B F A58 R A Xt fdEn
public interface IDictionaryExpression : lExpression

{
IDictionaryStore Store { get; set;}
¥
C# BRENFRARMEFTEER
public class SimpleDictionaryExpression : IDictionaryExpression
{
protected IDictionaryStore store;
public virtual IDictionaryStore Store
{
get { return store; }
set { store = value; }
¥
public virtual void Evaluate(Context context)
{
store.Find(context);
}
¥

C# E{KH IDictionaryStore &1

/// 3 TFHFSR DictionaryStore
public class EnumDictionaryStore<T> : IDictionaryStore

{
public void RefershQQ{} // xFFA LA 47n A 13|

/// RIETF RN T @ AT T E (value) /8 AME (key) #9505 T
public void Find(Context context)

{
switch (context.Operator)
{
case "F": // "FT(from) #3¥E Key #4F Value
context._Value = ((T)(context.Key)).ToString(Q);
break;
case "T": // "T"(to) #iE Value #%4F Key
context.Key = Enum.Parse(typeof(T), (string)context.Value);
break;
default:
throw new ArgumentException();
}
}

}

/// ¥ T Dictionary<string, string># DictionaryStore
public class StringDictionaryStore : IDictionaryStore

{
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public void Refersh() { }
// *FF Dictionary<string, string> £&, #af iR 375 %

/17 EIFEAERRE
protected IDictionary<string, string> data;
public virtual IDictionary<string, string> Data
{

get { return data; }

set { data = value; }

}

/717 ARIEF HBAET S HATF A F (value) /4 (key) 89 8iF T4E
/// PPAEAAE TR H Key 3T Rl —A Value #9170, 4R A= K5 8% —A Key
public void Find(Context context)
{
if(Data == null) throw new NullReferenceException(‘'Data');
string value;
switch (context.Operator)
{
case "F": // "F"(from) #iE Key #4F Value
if (1Data.TryGetValue((string)context.Key, out value))
context.Value = string.Empty;
else
context.Value = value;
break;
case "T": // "T"(to) #i#& Value #%4F Key
value = (string)context.Value;
foreach (string key in Data.Keys)
if (string.Equals(Data[key], value))

context.Key = key;
return;

l ]
context.Key = string.Empty;
break;

default:
throw new ArgumentException();
}
}
3

Unit Test
enum Color { Red, Green, Blue }

private IDictionary<string, string> data;
private void PreProcess()

{
data = new Dictionary<string, string>(Q);
data.Add(''R", ""Red™);
data.Add('G"™, "Green™);
data.Add("'B", "Blue');
}
[TestMethod]
public void Test()
{
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17.
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VAR =28

IDictionaryExpression expression = new SimpleDictionaryExpression();
IDictionaryStore store = new EnumDictionaryStore<Color>();
expression.Store = store;

Context context = new Context();

/7 X Enum A Key %] Value #gfgtr it £2

context.Key = Color.Red;

context.Operator = "F"; // from key to value
expression._Evaluate(context);
Assert.AreEqual<string>("'Red", context.Value as string);

/7 X Enum A Value 2| Key #fg#rid 42

context.Value = "Blue";

context.Operator = "T7;

expression.Evaluate(context);
Assert._AreEqual<Color>(Color.Blue, (Color)(context.Key));

// X% —A DictionaryStore AEZ 69 fE AT 4

StringDictionaryStore another = new StringDictionaryStore();
PreProcess();

another.Data = data;

expression.Store = another;

expression.Evaluate(context);

Assert._AreEqual<string>("'B", context.Key as string);

R A RATTRE SCT T MR SR IA T B, SEBR I H e A AT A4 I ?
LA 5 fg iy 18 PR 1) R 2% XA i) 7L -

Expression

AR T (F3F%) AND (¥ 4£%1<=10000)
A B L %HF (UDF: User Defined Function) kT#4
IsSubordination(lssue.EmployeelD) AND (lIssue.Fee <= 10000)

S RO 45 R0 0 TT BE AR AEAE BE PE L, 1T “Issue.EmployeelD” 1 “Issue.Fee” JUJKs £+ i)
WA S oK AR DataTable. DataRow B(SZFR ¥ ORM X GubAT #H1E, ARt 24 Al 55 ek bl
FHPERCE AT, SXFEAN 2 55 U0 5 | 46 I e i 1 B 1% H e SCeRi 480 (IsSubordination) 5t
AT DASEILAF XA RS- AU ) b i 72 . AN “IsSubordination(Issue.Employeel D) AND
(Issue.Fee <= 10000)” ALLF-3F FMV 55 N A AN A Gf, e ATTSE AL i) 1 rh ST AN R 77 5

“ARFRITAT CHEHD  AND - CHIE L #i<=10000) 7, IX I IRATT AT A —A> 7 L3R5k
AR ZTER UL AN Bon. $eH $RASIRR, B R D BRRA Y /R 49 75 [

5 XSD

T AE AR T AN B VR IE T B, R T S SRR R S ) A 7 R
A T, JRAE T 5 2 A AT RE R I AT AR 2 0T, il B 1 AR ATk 55 1 I 5518 1D ) Ak



17.6 XSD m 329

B E WP e, R i ], AT Re R E LM MET MRS . A
ib, BAMBATLAZ% NET (5L, fER—48 CLS LI+ —A IL SEILZ Rl NET & S IMRA
K.

SCEANY (EEZRATIED SR, FAT AT DATEREAS AR 2% b Sl s inid I AE S, X
AMHESE H R —28 “J0il” PERES HATARNT, LI S AN AR, e Tm/E R &
FEARFENE AU E S ER P RES CRIEY BT

DABLSS A, BLE R R SR WA E B Ak, 75 AME I A BT AT — 4 F 24
X SCI AR TR 5, (O N E AT SCE AT REAEAE “HH0 7 “IRAE7. “ R ABILHL” 55
W45 A, X8 Py 28 T DA 5 i — AN O K R R . BT R B A M P 17-6 BT
No

Invoice Document
Interpreter Interpreter Interpreter

Intermediate
Language

Abstract
Interpreter

17-6 BRFZFTEZTHEFTHNERRER

17.6 XSD

FAh, WA RIS E T, UAERMTZOR LN — R AR IR, Jag 5 2t
ot — RAVARKT A4 I RRE S8 B  TEIRRNT 2 J5 A BLIE BT S 2538 SCIRR 1% . AN it
B XML BoR IR RE, AT DAL 75 5 M e R R 2 iy e il LA XSD (XML Schema) 773X
ik, HIWT— B AR &G L XSD & XIIEEM R, R ZEs XSD s iEainr, £7T
fFRE AR AN R IA U AT LLUE I DOM 77 258 i

B, FATAT Ll B 17-7 Fios fiEx .



330 'm 17

B aftrbures

LanguageD efinition EI—

17-7 FJ XSD TEXHIEERT B RETE RS

e
e  <LanguageDefinition> 2 &} Bt i 5 (AR T A1
o <link>H1 4T FA1H H 1) Reference, F -5 FHAMEHARIE 5 F W7ok ws-*,

e  <environmentVariable> - ZEH T-X & g, RS uR IR AR RAOEREL, BAER S AFR. IR

S k%

e  <globalVariable>AH4 T — M FF A i 5 B SL SO, o8 e, T A 2R 1 4%
o  <dictionary> T ZH L% FF MRIA X LS HUE E .

e <procedure>5E fr L 4 HRHATH 45 o

e  <extension>3 FEHS)

SRIGBATHEIXAS XSD ik S 3G —/MENTE, XAt T DUSAT D e PEAR X 5 58
L HIES ARG W EE ARG T o BRI FE— MR 2 AR AR RO, R 2Rl
I DU B O A E S s, T2 KR s T KM k% RS, X
MR VA AF 1 o

17.7

RHBIIGOUR  MPRE A A8 A AR e B A B SR R Al LA M 55 AR A Py i A, TX L
AP RBE A HE SRE S AR Context X%, EAIE R ARIN AN R, 2T
A IR B 2RI P — NSRBI RS8R, RS KA1 AT Context JgCt 2%, SR
—AARIEARN S, HAR RN E S IR R
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22.1

Define a one-to-many dependency between objects so that when one object changes

state, all its dependents are notified and updated automatically..
— Design Patterns : Elements of Reusable Object-Oriented Software

MBI EE T LN FsE R AT, & A e DX GRS AR 7T LR
AR SRR BT, A e AT T DA R o AE3E Th R R BIIR 2, KB A ER
BRI BIETE 5 R A, ADARIUH B — DR, BA AT LU B £ {BL
MREEIER, M HA R RS ANER TR, HhEEE— M, ErEEoE tRirx
MR (AR N T80 9, AR U AR I I “TA” I SOE A G %7
BRI MU R Tk, Eh%— I 5 QUSSR L1105 “HIE” HARW S,
2 H bR GOARSAT A BN NI, ARG e SRAF BRI ma R o WS AR A ) R
e A P 2001 5G 2R SR A

F— BACH A A= BB VS0 B, X BB B R XOIRZS OB e 2 RN 5 %1 AL B C
S, WA BRI AR

C#

/// <summary>

///7 A\B\C A ikFF X il 4mel £ A
/// </summary>

public class A

{
public int Data;

public void Update(int data) { this.Data = data; }

public class B

{
public int Count;

public void NotifyCount(int data) { this.Count = data; }
public class C

public int N;

public void Set(int data) { this.N = data; }
}
/77 X R TEMEBHGIEEZF B4 S AR
public class X
{

private int data;

public A instanceA;

public B instanceB;

public C instanceC;

public void SetData(int data)

this.data = data;

— C#
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instanceA._Update(data);
instanceB.NotifyCount(data);
instanceC.Set(data);

}
}
Unit Test
[TestMethod]
public void Test()
{
A a = new AQ:
B b= new BQ;
C c =new CQ;
X x = new XQ;
X.instanceA = a;
X.instanceB = b;
X.instanceC = c;
X.SetData(10);
Assert._AreEqual<int>(10, a.Data);
Assert.AreEqual<int>(10, b.Count);
Assert._AreEqual<int>(10, c.N);
s

KRR X HFGIH AL By C =ANERIRITT, (HIZFE 438 XA RALT- 1 22 (it
KF, PONETERN T =AKA . AL, 52 AL By C AN RALAGHHAG R
PATER 59, A EN A T ST DAl X AR — AR, XS
BEATI M B

C#

/77 3+ ER A/B/C R IE b4
public interface lUpdatableObject

{

int Data { get;}

void Update(int newData);
T

177 ARG IS ZATER
public class A : lUpdatableObject

{

private int data;

public int Data{get { return this.data;}}

public void Update(int newData) { this.data = newData; }
}
// B, Ceee-

public class X

{
private lUpdatableObject[] objects = new lUpdatableObject[3];

public IUpdatableObject this[int index] { set { objects[index] =
value; } }

private int data;
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public void Update(int newData)

{
this.data = newData;
foreach (lUpdatableObject obj in objects)
obj .Update(newData) ;
}
}
Unit Test
[TestMethod]
public void Test()
{
X x = new XQ;
IUpdatableObject a = new AQ);
IUpdatableObject b = new B(Q);
IUpdatableObject ¢ = new CQ);
x[0] = a;
x[1] = b;
x[2] = c;
X.Update(10);
Assert._AreEqual<int>(10, a.Data);
Assert._AreEqual<int>(10, b.Data);
Assert.AreEqual<int>(10, c.Data);
bs

KA AT AN ? BAT2 AL RS 7R il o AB\C S 451 w] LIGE 1 HoAb 7 G
B PR At AR A — Nl & B2 1——1UpdatableObject. 424k 5 R &5k &l 22-1 R

Client

Client =
«interface»

|UpdatableObject

LW

\
’

& 22-1 IKREIFHT 1N BEHLE
AN RS, &R IR R T AS e — A, R g kgt — 2B R R
EME, M HARE S R AB\C [RIZR 4652 B 5200

22.2
A HTEAT— BT B, B A R R SR, REAE S

— C#
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ARG EIAL LSS BEOL, 10 HLAR 22 X S AE AU DL o AR B AT T 17 3 52 1) 22
B, IR H AT LR H AR GA G AT — S, ERAETRT G RALRFAE RO G A T
LR FH AL 7 A RA RS S PR . LS B S ik n 1 22-2 s .

«interface»

ISubject «interface»
+ Attach(IObserver) : void - IObserver
+ Detach(lIObserver) : void + Update() : void
+ Notify() : void A
A !
1 1
1 1
1 1
1 1
! !
ConcreteSubject ConcreteObserver
subject
«get set» + Update() : void
+ State

B 22-2 ZHYBERAMEHSEN

RO H R R AT T35, R DR RIE RIS B (5D thdt AT THh %,

AR HARN Yy — SR REH R R R 1T 2R IR BEAT B AN S B

CINIEENpas I
o CUAFME RN BIAK R LM 51— I Rk, ST IS, M RPIZEN S

R R ARSI T AR BRSZ AR A, (HEATAS HL R LR FRREE

o RALIRAAAL, T ESEROREISCR IS 5, Bl BATE A X
TEIIER AB\C & —ANSEBl 5 ZEm A, EA RN D KRR aA A A F 280, X it
i BB T

o I HEERRME T H AR B A BRI R A R AAR O 15

N HEATE AR, AU IR

C# HREXES

11/ NEH KA w
public interface 10bserver<T>

}

void Update(SubjectBase<T> subject);

/17 BATI R R AR
public abstract class SubjectBase<T>

{

117 FEUHA E Rl S R A
protected IList<lObserver<T>> observers = new List<lIObserver<T>>();

protected T state;
public virtual T State{get{return state;}}
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/// Attach
public static SubjectBase<T> operator +(
SubjectBase<T> subject, I0bserver<T> observer)

{
subject.observers.Add(observer);
return subject;

}

/// Detach

public static SubjectBase<T> operator -(
SubjectBase<T> subject, I0bserver<T> observer)

{

subject.observers.Remove(observer);
return subject;

}

11/ EHAEINRH
public virtual void Notify(Q)

foreach (10bserver<T> observer in observers)
observer .Update(this);

}

177 BE P AR B AR R #ATIRAR 6 7 ik
public virtual void Update(T state)
{

this.state = state;
NotifyQ); /7 fksshidise
3
}

C# BIKEEES

/77 BAREARER
public class Subject<T> : SubjectBase<T> { }

117 BRI H KA
public class Observer<T> : 10bserver<T>

{
public T State;

public void Update(SubjectBase<T> subject)

{
this._State = subject.State;
}
}
Unit Test
[TestClass]
public class TestObserver
{

/// <summary>

/77 BB ARE A TR KA ¢ oN 1B 4o
/// </summary>

[TestMethod]

public void TestMulticst()

SubjectBase<int> subject = new SubjectA<int>();
Observer<int> observerl = new Observer<int>();

— C#
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22.2

observerl._State = 10;
Observer<int> observer2 = new Observer<int>();
observer2._.State = 20;

// Attach Observer
subject += observerl;
subject += observer2;

1/ FiikiB ket AT 20tk

subject._Update(1);
Assert.AreEqual<int>(1, observerl.State);
Assert.AreEqual<int>(1, observer2.State);

/7 FINE Bl Ha 9] RS 49 Bk

subject -= observerl;

subject._Update(5);
Assert.AreNotEqual<int>(5, observerl.State);
Assert.AreEqual<int>(5, observer2.State);

/// <summary>

1/ BAER) —AMUERE A ZT AR “OER” A B ARAT £
/// </summary>

[TestMethod]

public void TestMultiSubject()

m 389

{
SubjectBase<int> subjectA = new SubjectA<int>();
SubjectBase<int> subjectB = new SubjectA<int>();
Observer<int> observer = new Observer<int>();
observer.State = 20;
subjectA += observer;
subjectB += observer;
subjectA._Update(10);
Assert._AreEqual<int>(10, observer.State);
subjectB.Update(5);
Assert_AreEqual<int>(5, observer.State);
}
s
AV — N XA 1
e  SubjectBase A B ANHITE A ML |0bserver 27 75 B3R A€ 1) 5 i
o KM Observer KA ATEHIE T HARRAL R A, SIEEA1E SubjectcBase
ST
e SubjectBase il — MU HIRZBA A, HICIREIEHAT .
o [FKE, B REE h TAUMOB T B HARIEAL, DIt — D5 S2br LT DURER 2
AN HFRRA.
TRTHFRATIE — NEEE T SR 5 OB, 2 H AR GRS SR I, g AT LA
R LA P AR R
o HIARATGAEII AN AT T 2L SR (145 BT 2 B iy 10bserver [¥) Update() /7%

— C#
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o HFRXN B EIRMEFEAFIPIRG, BT RS A, MEH A OV Hirx 5ok
AR
HIE BATPRZ A “HE” T3, OB 2 H bR xt S ZE 4 S 105 e B Bk “ 4
B, RS TN HARR SRR I SR G, TS AT
o 4t Ty BRI ATIE AN LU R BRSSP s A R,
WAGEAM N A Z , 2GR FINHESZ AT RE S 4% AAF CRTREE 239 K 1/0)
A LEBK I
o Ay JraHUIN A, e R ERE AT AT UL T, AT AR IR, SRIE L
WS R ERIRAR T LA A ko, ERX WAk A R, RS “AK
A7, BRI AR N A SN E AR X R B S I,  imn H.
it T AR RIS R, R T g ot
T H o X Ry s TPoR, R RS AR A T b 2R, U BT 2
FRAER ST A SARASAE DS, 1R AR XA RE S M (R AR DA, AR 2 IR B A SR i/F,
K 7 B HAUE & F AT XA AR AR X IR 5 075, 1 “hr” — Bk e
A DA A MR AR DR T 1 5 2 gl A v £ A X e (A A DX
FAT B RIS ZR S B LB s — DT M, AR B LR “ 47 5
Ao HHEE KA B IFATE LEFPIRES, M — Sl AR S5, S /T LURYE
SO XA GV EPRE, WX ARG “4r” Tl (LK 22-3).

:ConcreteSubject :ConcreteObserver another
:ConcreteObserver
T T
1 . 1
1 notify !
- |
udpate 1
:'< getState

state 1

modify

L update

Lsae . >ﬂ
i modify

22-3 MBEHERNXHEF
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22.3 .NET Observer —

BT 579 LA A 2 RN B ZFE S, WHPATRRE, NET 1
FEA B AN S H A Ta B, wii e, AR EEB IS EE, NET CLR X} L
JERZ AR B8 T b A 7 2 AR 2 B FH G = P e S 2R FE R AR 5 s e A
IS EEE, T BRG] R O F B M 5, AN 4R S A R A, SERR
BRI T 454 HARAT %14 EventArgs LLARE.NETCLR HE T .

C#

/// EA4Rké5 Subject
public class UserEventArgs : EventArgs

{
private string name;
public string Name { get { return this.name; } }
public UserEventArgs(string name) { this.name = name; }
T
public class User
{
public event EventHandler<UserEventArgs> NameChanged;
private string name;
public string Name
{
get { return name; }
set{
name = value;
// notify
NameChanged(this, new UserEventArgs(value));
}
}
}
Unit Test

private void OnNameChanged(object send, UserEventArgs args)

{

}

[TestMethod]
public void Test()

{

Assert.AreEqual<string>(""joe", args.Name);

User user = new User();
user .NameChanged += this.OnNameChanged;
user .Name = "joe";

3

A AR UNET H 4, L W g R W2 NET HARICESR (Flw
NameChanged) J75E XA EAR 9%, A6 T B 1% U8 004k 5 00 52 38402 LR LR I 828 6 %2
M, NET FIZFCHURIE AT, Wi LEEmMS — A kg4,
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AHEF HIXAS RTINS, &SRR F AL SEIL—A [Observer #Z11, .NET SifFHLiI
A& NET WEN, WEEH BTS2 MR ERE G0, WEEH R LLBE I I8 I F 81 +=,
—=[{ S HARXT BRI, R T 1) B bR SR 4k 7K 1 EventArgs 1, e &8 11
b Tl el AT A LT =, B delegate 52 X H: ST R A 4d B MulticastDelegate 541 4%
EA LR AT E 2 B (E 2 EEA R MR,

PR, BATEB: BRAERMSHEIC AR R A LT IESKR, WB%E LH G 10bserver
Bl UE e LA AU ZAE a7 SN WS . H A AR B v B AR Ak
T FLRE N N A B 43 AT LUK FF UK 5 (EDA: Event-Driven Architect) J7a0, Mk45SEik
SFGARLE, SSRGS A GF, X AMBA P SR R SRR, X AT AT AT
I E O Ak, BFSf 2N “HIE” HATH, BERSG RIS,

4 Observer

TR IR Z RHERA TS AR (1l IList<T>. IDictionary<TKey, TValue>) K
Gfr — RHME R, XUE BRI s, QRS AAE R AT, A n] fe 2l
SNENEATHITT, BT TAT LR A G 2R B =R 14 75 04 e AT 12 AT Observer Bl

NET Framework 42436497 i %& & £ A —Dictionary<TKey, TValue>. List<T>, %
HRREHFMH, T ERTELA TR EESRMEAE, FIAZX R A LA
B R4 77 KR EKILTH.

HACH I T

C# LBEEHTEX
/17 TR RN F RS B AT L0 0T 1] Sdk
public class DictionaryEventArgs<TKey, TValue> : EventArgs

{
private TKey key;

private TValue value;

public DictionaryEventArgs(TKey key, TValue value)
{

this._key = key;

this.value = value;

}

public TKey Key { get { return key; } }
public TValue Value { get { return value; } }

}

/// BABVEEME IDictionary<TKey, TValue>in
public interface I0bserverableDictionary<TKey, TValue> :
IDictionary<TKey, TValue>

{
EventHandler<DictionaryEventArgs<TKey, TValue>> NewltemAdded { get; set;}

— C#
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}

177 —F B e FIF X
public class ObserverableDictionary<TKey, TValue> :
Dictionary<TKey, TValue>, IObserverableDictionary<TKey, TValue>

{
protected EventHandler<DictionaryEventArgs<TKey, TValue>> newltemAdded;
public EventHandler<DictionaryEventArgs<TKey, TValue>> NewltemAdded
{
get { return newltemAdded; }
set { newltemAdded = value; }
T
/17 HPRA ARG mE A
public new void Add(TKey key, TValue value)
{
base.Add(key, value);
it (NewltemAdded != null)
NewltemAdded(this, new DictionaryEventArgs<TKey, TValue>(key,
value));
}
T
Unit Test
[TestClass]
public class TestObserver
{
string key = "hello";
string value = "world";
public void Validate(object sender,
DictionaryEventArgs<string, string> args)
{
Assert.IsNotNull (sender);
Type expectedType = typeof(ObserverableDictionary<string, string>);
Assert._AreEqual<Type>(expectedType, sender.GetType()):
Assert.IsNotNull(args);
expectedType = typeof(DictionaryEventArgs<string, string>);
Assert._AreEqual<Type>(expectedType, args.GetType());
Assert._AreEqual<string>(key, args.Key);
Assert_AreEqual<string>(value, args.Value);
¥
[TestMethod]
public void Test()
{
I0bserverableDictionary<string, string> dictionary =
new ObserverableDictionary<string, string>();
dictionary.NewltemAdded += this.Validate;
dictionary.Add(key, value);
}
¥
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22.5 Observer

7t Web Service tH FtH [RIFE AT DU Bl = AL 58 P AN IR 55 X8 5 1) (1 38 S —— WL 52 7
3 HOR T R AR R RIS A DG R HE L 1) WS-Eventing,  ANId &R FH ) 2 MR 45 A5 X
(1 —AN SERE— 20 (7 ke —— R TTE RRE RS0 A A 2 1 i T ) 2R AL R o 1

e, ARFIR— T RS D RS N SIS D 3R

XARKREE SRS, &HBAMEN M T & BT @M SN2 H1 %, K
NI EZ TR, BENRE DT T N2
o TEANHIRNZ KL (HFT Web Service 1, A#4 & URL).

o WIFTHEEAHARNRIE, X5 A A il 122 1Rl .

JIR 25 PRGN U RISC R W 22-4 P

Source

Targetn
Target 1 9

Target 2

& 22-4 BREMETHBHMXRATEER

H MR 55 RIR 45 1 7 R4S (R GBS i I 2RI 2, BT REARE 2%, WnRile
SRS () TR I S22 BROX 8“7, W HBATE AR B, i HA RIS K2, W
2B 2 G MK G R . BRI RE WS-MEX (Web Service MetadataExchange) ] A
LRV S AN H ARG G 1R 58 SO A 3 7 SIS, AHIE & A T LN R BEC R . i6H —
AR, RIBATTV T B IR 95 3 AR AE AR Z 7= Bl v I8 2 T B, 7 00 0 ) <ty IR A e
SR SEWTREIN L GBI AN, NS AR AR ) B Z, N H
PRJT R BN —FE (i, EARERATERAL T ARG b s 2 (A5 IR 55, (RIX LR 45 A g
FEHR “BE”, B IEEA R

FITLh, ARAT D6 B HE— A WS 5T IR A By i, 53 A T BRI — N AL,
EFEE/I\H*TT)’/(EE/Jlj\]ﬁ%ﬂﬁﬂ:ﬁjﬁaﬁfﬂmgﬁ:j&ﬂﬁ?f WLHFICHL, SXAFRIEAT - Fh
R, KRG A PEA B AT, WAL, 4T SEMGE M. 7 WS-Eventing HRUE T LA
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e Event Source: SEFr A FHF 1)
e  Event Message: i AIASHE N FAFIE R, CERAEURIR S5 1 ) A% .
e  Event Sink: SZfr$:5% Event Message [ H bx 77, 2840 WCF &1 R, e B2 ABC
(Address. Binding. Contract) #ii&f (ABC fI4L& % %7k ServiceEndpoint).
A TE— F e 4512 12 U WS-Eventing RSG5, W1 22-5 FioR.

Event Source

Event Message

Notification
Manager —Event Message

. Event
Event N g Sink

WS-Transfer

Subscription
Store K>——- Subscription

Storage

E 22-5 WS-Eventing B R %45

X HL SubscriptionStore ANl % ME & TIT A5 U5 1) X 5, 8 IR AT AR S AL 5 ik L
EventSink s XHAT Al s BOGER, T BB SEPE, T 0 AL 5 0 R e A )
%, fE4E R WS-Transfer 77 3R, B ARG R 2T A2 H AL
WS-Transfer, WIBATIAZEK, L FHEHE Ui H XPath A #k—> XML ST AT L.

207 U Fran ) 22-6 PR .

% 1&% NotificationManager 12241 5747 g T #1447, A TR SubscriptionStore
FTACIE, Z AR EA ARG BN HUE E BB Bl #s, BrbARAT7E L1 R4 4
¥ L34 n—~ SubscriptionManager [¥1%f %, ‘&1 NotificaionManager #A7 HL A ., W
{XHET SubscriptionStore SEHLE AL ALY, W18 22-7 PR
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«signal» [NotificationManage :SubscriptionStore :EventSink
:EventMessage

T T T T
1 1 1 1
I . I I I
! notify H ! !
1 1
ws-transfer i i
|
1
subscription i
L i
. i
*get serviceEndpoint of each sink i
1 1
| |
L *notify 1

: gn!
T T i i
1 1 1 1

E 22-6 @HEF
Subscriber Notification
Manager
I
WS-Transfer
I
_ Subscription
SubscriptionManager Store

Storage
B 22-7 BT MERRFANZ FRILGEH
RIS BRI AT Z B R R A B B 22-8 BT o
:Subscriber :SubscriberManager :SubscriptionStore

(Ws-Eventing) Subscribe

create

acknowledge

22-8 HEMT MEREBFANNG ZFEHRITHF
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22.6

X 2 A7 & 4e SubscriberManager 9= .5 &£ F — AN AT, K& £5L9 Subscriber 49
TR AT AR FH 4, T AR F AT,

AT TWEFR, b e LB RO PR A S AR LN, R X

PPUECR G E AR SR, BTG ENET Framework 3482 75 191 H 52t #5 bi 31 adi fef

Mo

BRI, MG L= A — SR KU e 1, il

FRAR T PERE: AN iAo A i 2 8] Je B e o TR A i A2, i LS T H S RAES 1%
B BE ok 1 -

WAF MR : BMEREA BN S T aE M EE Mo s kT, HENEE 1A Detach
J7%, BRI TEVE Je M 8 AN B i 2 3 0% 4 (RIS mT e R A AH . 1 5 | H 28 R TG4 GC |
o

TR AT R T I A SR W g2 AR 4 4T FH 56 R SN T 2 vy 1) TR P I 8
] L 00 8 R P I AT T 75 B %03 7 A8 — A Attach FiI Detach 1A%, 1M HE 2
7= Notify 4 a7 I AL E, 75 T BRI 3 21 24 5 SERR P AT 2R 7L
FRIERFIATEEE, IR Z I NET M35~ FF R I IR 400 UM IF) 10bserver 211, FRATIT]

DL PR NET 3 HLH 58 o
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30.1

A EAEAE S “HOT 7 AR 2 AN, 0T H SRR, POIHUE . KR, MR
ANLEET 2R o IX B S JL ST R — A U T 1 -
o UL, FATRRBIELE Py AR AT BT EE Y, 1y AR 2 IR AR i S0 DU TN AL
iU
o IRAREI LA CANMURIME), BHEEATHT UGBl GHE/SEY)) TLT
o NIXEETERIIIR P EALERER EIA R, JFEareiisedtaE. DA Chrs/
RBEE AL RFATAC ETTERO . HER R SREE CREPE A1) .
o TR RING SR, FATEESFIEZ AR N BB O L) ARl A
o  WJm, SAMMNKIAE, BATSATLLSEE “HHT” 5k

G) LK, BPRETITE. T, RTHRALEE, —ARGBGTUTH LS B IAESL
FAIRJE AR B BT A%

I REAR 2 THE BRSO R SR 20 9T N T BRI E QR 2 A B,
AILAER LR MO B2 — 75 MR WA —REIWE “HTE” SENT7, SEBLS R

D o

kB, Pl HAR—T0T” B IR AR “ POT R AT PR 2k
YRS RUR W 28 5 30 2 A BIRRD IS PEBCIRZS (1 19 L, 3X AN 22 i (g A i
B P R 31584 i WH 5.7 g (DR o = Wi a2y T P < S R d S i E/ 2 /KN
JR 55 R ER G DL R—T0T” fin4a, BT AR BRI R Ja i TR
&, DRSS —T, X B T “ AR (Publisher, BUFRZ N “ A
H7)S “TT T (Subscriber), LA T BAR 2 T ARSI D, 55 AT b B RERK
HRE, RN =N AR A AT £ i A A

30.2 T - B

RS IOT R IA HEW S H B Ceqf TAd. Fibhe— N XA RHE S
AN FREE AR, RT3 H — MR O AME SRS IR, I/ 28 4.

30.2.1

XA kgt e 30-1 s
HIBIANHE R, 20RAS T AT MER—— A AT o 158 B A i B AR AR S5
fs 07, MHRT AT RER ) — MRS SR &, e AT Z AR AME CRUE X Al B2 1) B0 5



s, RUMERATA BN TR B ae ), 24 ISubject F1 10bserver SEAAXT R T8

7% WRSTId .,

«interface»
ISubject

+ Notify() : void

+ Attach(IObserver) : void
+ Detach(IObserver) : void

30.2

A

ConcreteSubject

«get set»
+ State

subject

o+

«interface»
IObserver

Update() : void

A

ConcreteObserver

+ Update() : void

30.2.2

& 30-1 EEBE—FHMAARBMEEERER

Proxy

SRR AL a ki B 30-2 o

«interface»
ISubject

«interface»
IObserver

<7

ConcreteSubject

2

N

SubjectProxyBase

%

ConcreteObserver

NN/

ServerSideSubjectProxy

ClientSideSubjectProxy

Endpoint

+ Address
Binding
+ Contract

+

30-2 #EMRIBABFEME R SE—FMATENEEER

ZHTEATIREN, D T R BN MR AT I RS ) 1 AT L RS A A B R AR
BB, IR WCF SZBL T — M AR, X L BATT AT LU RACL R T VA g o o

C#
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AR DI T A T 2, N 1 55 A% )7 i ). SubjectProxy S8, EATTZ MRS
EndPoint f¥] ABC KIRAE S, 1T TR i FUT e A K i i A3 Jann A AT el Ao e X0 1) 0 LA
RERE, AR 55 s R i ) SubjectProxy T fig 2o AR XL R R o

30.2.3

TR 7R AR TR AT A A ARG, BRI H T AME B A B s TR
VN RS TAE— A AR A P AR A T RE R H A, BIHZB A A 5 S R I f it 2 A 12
BER . TR, XEBAILI CHIR—0T” R, $— R AR %S se e (it
(0 BN R AE— NG — R (Publisher) 1o 4% M B —HRUTT J U3 B8 04 ' 184 i —
At R A A 2 CRT R A R A1 2 ), 488 0G0 % A 18R R R G — FR N BT
(Subscriber).

XA O R T A B B A AN I B ) e BT — FR AT ) AN R AR T
BV AN IR . /0 ST BUR ] 2 A g B 77 A AN REAE HE R
TN A BA KM E T HIR 5 A AT S I A 0 U b 45 P SR b
SAMAEITT o POT ARG AT ARG B B UESE LA, &R/ & B el i
FHArIiT . Fh Bk, UG RM CoR Jr Uk & i Uy b 5 T Bk . SR
JaF A ARSI B THOTE R RS, B e A AU T — AN i
# o 'ERLAME Google FHLIE . eBey HISZATAN A CHIVEA ST & A AE—lE, 5 ZMER
BPREF AN A G N D EBAEAH GRS . 2T LUREE TR %5 L% &, 42 Google
F10 i P e L Al e P e 55 L AIAE 00T 7 B HAL SR BB AT — Se MR R AT . )5 8 I S 46
B 30-3 AR

BRF A E R A, R EGERSGIRET, RRRSEERT url + %—4
WSDL kX4, tbde—/AN11 P M3sk: € s8I httpy//www.<sitename>.com/
publisher/auto XA A %EAZ &, ™ httpy//www.<sitename>.com/publisher/stock X 7 I& &
=

218 o

AT 5 CHR—TIT NGB, X2 AR L Article @ 3F Subject.
Kl 30-3 HHRARSC LI

e IPublisher: Hf#, g X T R T EHA IR e, WHRROIVRAE BIIE. #%
WORIRURS TS 5 (R FTT 45 D) e o

e ISubscriber: FiI#, Wi (A ABEA) HRCERMKIAZ, BOTHXER.

e NotificationGenerator: 1 5i7E IPublisher ZE M FLT SHAFHII %, LLHRAISCTUT 3, Ak
RS

e  Distributor: ZRFFEEIHEM )G, WIS BRI Endpoint, AN kK4
efn.
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«interface»
Article |:| IPublisher
+ Publish() : void
«column» + Subscribe(ISubscriber) : void
Category + UnSusbscribe(ISubscriber) : void
T
write
I
Y
«interface»
i ipti Event
ArticleSubscription D D ISubscriber
«column» «column»
Atrticle Article
SubscriberEndpoint]
/\ T Endpint
| ///
read read )
i - notify
1 7
1 d
1
«process/ thread» . Notification |:| d «process/ thread»
NotificationGenerator | W1'€ {re_a_ _ Distributor

[ 30-3 IBMTHARNNSIEH “HE—TRIT” FFH

ZPTUAE NI e A, RO SR H TP IRATI R . BT BRI AR IRA T 5

FREA IR, REHAE— AR ST, 1075 2R AT R AR RAE T R v — i th
i BRI (AR AL RIS ISC R BRI . IRSCEEA i), DRI I — S A X 5
KARAF S5 R, Wi

Article: iR S B AT BEHUT E B A% .
ArticleSubscription: {#17 Article 51T %f W Kk R 1412 .

Event: HRRETEISATd R, FERFE AT P B P (0T S

Notification: ALHsFLTFLN, Al SEBR VT S rp SEBRAT PUTT BRI 28, I B InAH 5%
AT % Endpoint {5 S P 51713 .

T SEBR I H v, R A SR BB 2 0 A 7= s ¥ s 5 o0 AN AL TIT S

(K5, DA R AR RO M B ) 5 1S, SCHE N 1 FCA S S i B4 T3 0 11 A Sl R ALK

B SIFRIPOLLT P 28 A T i R 4 €] 30-4 T
TIT AR A TR < H R TR 5 0 SCH A A 2B pdd i, FOACR IR e i B 30-5 i

S
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30

«table» «interface» «table» «interface»
:Article :!IPublisher :ArticleSubscription :ISubscriber
ServiceProvider
! T T T T
! 1 1 1 1
: i 1 el 1 1 1
register article 1 1 1
1 9 } 0 >_|. 1 I
I I I
1 write() : :
I I
I I
I I
I I
I I
I I
I I
result() : :
<-------- T refresh article list(), 1
e 1 1 1
! 1 < 1 1
| 1 1 1
! 1 seek article() 1
: 1 ~r t
i ' article list()
e \remmmm =2 d .
I : L] : filter article()
! 1 1 1
! 1 1 I
! 1 1 subscribe()
1 | Ll +
: : check() :
! 1 1
' ' L < write() !
I
. i
: 1 <<--------
I
| result()
| : i R Dt >
! 1 L] 1
! 1 1 1 1
| 1 1 1 1
30-4 BEIERIIERTEF
«interface» «interface» «table» «process/ thread» «table» «table»
:IPublisher :[IEventWriter :Event |[|:NotificationGenerator|| :ArticleSubscription || :Notification
T T T T
1 1 1 1
1 1 1 1
I publish event() | : :
write() ! '
1
I
1

get(

event list()

find match items()

30-5

B E S F2 R
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SR )5, Distributor AR 55 4% 18 %1 1) N 25 S L T 3 1) Endpoint 45 BT 1 A% 458

30.2.4

LT EE 2 B I A W4 X el R o A SRR F T E B 1) A8 1 ) B AR
RS RNEERE “HR—TT 7 S %P
1 W (BT AD [FZ (WP 30-6 ATzs).

PublisherA
SubscriberC

PublisherA PublisherB
SubscriberB SubscriberA

PublisherB
SubscriberA

PublisherS
SubscriberB

B 30-6 RHHETRMEREE

XA B A (e AR [FE AT IPulisher A1 1Subscriber (IhRE, K
HX Ay X FEE W IE S F, JCHS T 5 A s vk S8 e 2,
2. 8 (g kAT G 30-7 B,

Master Rublisher

Subscriber Subscriber Subscriber

30-7 ZH/AEH

R RXATT AR A AR Z, Bildn:
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o (ERRGWIL Loy A AR RIS, A AN DRI A 8 A ) Bl S 0t ) 20 5K 1 %
FKNH

o  EHE A SNSRI AR, FE R kR A

o HRH N AE XL, ol S E B ERE LA R R AT B RS, HXT
DCIREH LT, B A DR, B 7 R BR T R kA 2 4, B F
15 EIHE AEH .

o TR I N L PR, T T X G AT R A A R A v ) [ K

o (HEMWTII 7 EARIR 2, AFURE It R 3 2 B EOCHCH FELFH I 28 7l i LU ARE B, T I
3 AE OGS AR <

3. HEPhAWITE ikl 30-8 ).

Subscriber

E 30-8 HHAMIT

Fh, it LR R A AW, E TR S LB B EUB IR S AT X
bt it, b AH0T 1 T EREAE I

30.3

A7 KILRE Proxy [R7nBl, BATLZAEACER A T O &AF T, XA sl A 1%
IR RRCE A BT B/ AR — A R R h TR, A G AR R 3k
ATERAI A AFAR A 2R R

30.3.1

NI

C#

/77 TR Key AIFAEH &3 o9 %
public interface I0bjectWithKey
{



}

///
///
/77
///
///
///
///
///
///
pub
{

///
pub
{

30.3

string Key { get;}

BT ZA N B3t R

H N AT ARSI IR LA, B de:

<list type="bullet'>
<item>string</item>
<item>DataSet</item>
<item>Stream</item>
<item>XmlDocument</item>

</list>

XEAHTH, RAT string

lic class Article : I0bjectWithKey

private string category;
public string Category
{

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

}

private string content;
public string Content

{

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

}

public Article(string category, string content)

{
this.category = category;
this.content = content;

}

#region 10bjectWithKey Members
public virtual string Key

{
get { return category; }

#endregion

Publishder #& ¢ 64T 4
lic class Event : 10bjectWithKey

public string id = Guid.NewGuid().ToString();
public string ID

{
get { return id; }

private Article article;
public Article Article

{

get { return article; }

public Event(Article article)

m 519
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this.article = article;

}

#region I0bjectWithKey Members
public virtual string Key

{
get { return ID; }

#endregion

/77 TR
public class ArticleSubscription : I0bjectWithKey

{
private Article article;
public Article Article
{
get { return article; }
private ISubscriber subscriber;
public ISubscriber Subscriber
{
get { return subscriber; }
T
public ArticleSubscription(Article article, ISubscriber subscriber)
{
this.article = article;
this.subscriber = subscriber;
}
#region I0bjectWithKey Members
public virtual string Key
{
get
{
return ((I0bjectWithKey)article).Key +
subscriber.GetHashCode() -ToString();
}
¥
#endregion
¥
/// iEsn

/// <remarks>

/// b FilsR LA G, RBFCTEM RS ROAZE,
/77 XRAHT R TH, RAABEHKEG T K

/// </remarks>

public class Notification : I10bjectWithKey

{

private Event e;
public Event Event

{
}

get { return e; }
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private ISubscriber subscriber;
public ISubscriber Subscriber

{

get { return subscriber; }

public Notification(Event e, ISubscriber subscriber)

{
this.e = e;
this.subscriber = subscriber;

}

#region I0bjectWithKey Members
public string Key
{

get { return e.ID + subscriber.GetHashCode().ToString(); }

#endregion

m 521

30.3.2

C#

ZN AN EL I

/// #H»% Subscriber o
public interface ISubscriber

{

}

/717 BEFGT
void Enqueue(Article article);

111 B ERTEH IS EOFITER
string Peek(string category);

177 FBEAGEFOTOTLE R
string Dequeue(string category);

/// 3% Subscriber 3t %
public abstract class SubscriberBase : ISubscriber

{

177 ¥ R IIAG
/// <remarks>
/77 FFRE F IR TR AN A AE A, AT 58 & BAR g HF AL
/// </remarks>
protected IDictionary<string, Queue<string>> queue
= new Dictionary<string, Queue<string>>();

public virtual void Enqueue(Article article)

{

if (article == null) throw new ArgumentNullException(‘article");

string category = article.Category;

ifT (Iqueue.ContainsKey(category))
queue.Add(category, new Queue<string>());

queue[category].Enqueue(article.Content);
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public virtual string Peek(string category)

{
ifT (Iqueue.ContainsKey(category))
return null;
it (queue[category].-Count == 0)
return null;
return queue[category].Peek();
}
public virtual string Dequeue(string category)
{
ifT (Iqueue.ContainsKey(category))
return null;
if (queue[category].-Count == 0)
return null;
return queue[category].Dequeue();
}

}

/// 3% Publisher #o
public interface IPublisher
{
/17 3EHFET IR
void Subscribe(Article article, ISubscriber subscriber);

/17 FAEFETR
void Unsubscribe(Article article, ISubscriber subscriber);

117 FRBPH T EA NS5 &
IEnumerator<Article> Articles { get;}

/// ZAFATEH
void Publish(Article article);

}

public abstract class PublisherBase : IPublisher

{
protected IKeyedObjectStore<Article> articleStore;

protected IKeyedObjectStore<ArticleSubscription> subscriptionStore;
protected IKeyedObjectStore<Event> eventStore;

public virtual void Subscribe(Article article, ISubscriber subscriber)

{
if (article == null) throw new ArgumentNullException('article™);
if (subscriber == null) throw new ArgumentNul IException(*'subscriber');
ArticleSubscription subscription = new ArticleSubscription(article,
subscriber);
string key = ((10bjectWithKey)subscription)_.Key;
ifT (subscriptionStore.Select(key) == null)
subscriptionStore.Save(subscription);
}
public virtual void Unsubscribe(Article article, ISubscriber subscriber)
{

if (article == null) throw new ArgumentNullException("article');

if (subscriber == null) throw new ArgumentNul IException(*'subscriber™);

ArticleSubscription subscription = new ArticleSubscription(article,
subscriber);

— C#
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subscriptionStore.Remove(((10bjectWithKey)subscription) .Key);

¥
public virtual IEnumerator<Article> Articles
{

get

{

foreach (Article article in articleStore)
yield return article;

}

¥

public virtual void Publish(Article article)

if (article == null) throw new ArgumentNullException("article');
Event e = new Event(article);
eventStore.Save(e);
}
}

117 W FREA %
public interface IKeyedObjectStore<T> where T : class, 10bjectWithKey
{

/17 A

void Save(T target);

/// 3R Key I
T Select(string key);

/17 Bk
void Remove(string key);
/77 &n
IEnumerator GetEnumerator();
}
30.3.3

HT7=f " NotificationGenerator 1 Distributor 5 At 34> 78— AN HEFR D #AT, I T4
BUEAIR B A AL BERE Sy, R BIAETIIT S04 3 F0m 40 FAF 528 L8N 7 508 i1k

C#

177 TR ERRA A A AAAE

public class KeyedObjectStore<T> : IKeyedObjectStore<T>
where T : class, 10bjectWithKey

{

protected IDictionary<string, T> data = new Dictionary<string, T>();

public virtual void Save(T target)

{
if (target == null) throw new ArgumentNul lException(*'target');

data.Add(target.Key, target);
}

public virtual T Select(string key)
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if (string.IsNullOrEmpty(key)) throw new
ArgumentNul IException(“'key');
T result;
if (data.TryGetValue(key, out result))
return result;
else
return null;

}

public virtual void Remove(string key)

data.Remove(key);
¥

public IEnumerator GetEnumerator()

foreach (T value in data.Values)
yield return value;

}
}

/77 TR TRIT S AL
public class ExtEventArgs : EventArgs

{
private Event e;
public Event Event
{
get { return e; }
}
public ExtEventArgs(Event e)
{
this.e = e;
¥
3

public class EventStore : KeyedObjectStore<Event>

{

public EventHandler<ExtEventArgs> NewEventOccured;
public override void Save(Event target)

base.Save(target);
iT (NewEventOccured !'= null)
NewEventOccured(this, new ExtEventArgs(target));
}
}

/77 THIR il ke F A AL
public class NotificationEventArgs : EventArgs

{

private Notification notification;
public Notification Notification

{

get { return notification; }

public NotificationEventArgs(Notification notification)

— C#
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this.notification = notification;

}

public class NotificationStore : KeyedObjectStore<Notification>
public event EventHandler<NotificationEventArgs> NewNotificationOccured;

public override void Save(Notification target)

{
base.Save(target);
iT (NewNotificationOccured != null)
NewNotiFficationOccured(this, new NotificationEventArgs(target));
}

}

177 TR GEAAZ EFHF AL

public class ArticleStore : KeyedObjectStore<Article>
{

}

17/ T A TET L AL
public class ArticleSubscriptionStore :
KeyedObjectStore<ArticleSubscription>

{
}

/77 TR kiR
public class Publisher : PublisherBase

{
public ArticleStore ArticleStore
{
set { articleStore = value; }
}
public ArticleSubscriptionStore ArticleSubscriptionStore
{
set { subscriptionStore = value; }
}
public EventStore EventStore
{
set { eventStore = value; }
}
}

117 FHRAGTETH
public class Subscriber : SubscriberBase

public IDictionary<string, Queue<string>> Queue

{
}

get { return queue; }
¥

/17 FH R AR ke R B
public class NotificationGenerator

{

private EventStore eventStore;
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}

30 —

private NotificationStore notificationStore;
private ArticleSubscriptionStore articleSubscriptionStore;

public NotificationGenerator(
EventStore eventStore,
NotificationStore notificationStore,
ArticleSubscriptionStore articleSubscriptionStore)

{
this.eventStore = eventStore;
this.notificationStore = notificationStore;
this.articleSubscriptionStore = articleSubscriptionStore;
/7 BEFHTETES
eventStore.NewEventOccured += OnNewEventOccured;

b

11/ Gt Rad e
public void OnNewEventOccured(object send, ExtEventArgs args)
{

Event e = args.Event;

string articleKey = e.Article.Key;

foreach (ArticleSubscription articleSubscription in

articleSubscriptionStore)
{

string subscriptionArticleKey =
((10bjectWithKey) (articleSubscription.Article)) .Key;
if(string.Equals(articleKey, subscriptionArticleKey))

Notification notification =

new Notification(e, articleSubscription.Subscriber);

notificationStore.Save(notification);
}

}
}

/17 THIR il e KRR R
public class Distributor

{

3

private NotificationStore notificationStore;
public Distributor(NotificationStore notificationStore)
{
this.notificationStore = notificationStore;
1/ RIEF B LA
notificationStore.NewNotificationOccured +=
OnNewNotificationOccured;

}

/77 KEEFT Y iE Sn
public void OnNewNotificationOccured(object send,
NotificationEventArgs args)

{
Article article = args.Notification.Event.Article;
ISubscriber subscriber = args.Notification.Subscriber;
subscriber.Enqueue(article);

3
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30.3.4

C#

ZN MY IS

#region Private Fields

private ArticleStore articleStore;

private Article articleX;

private Article articleY;

private Article articlezZ;

private ArticleSubscriptionStore articleSubscriptionStore;
private EventStore eventStore;

private NotificationStore notificationStore;
private Publisher publisher;

private Subscriber subscriberA;

private Subscriber subscriberB;

private NotificationGenerator generator;
private Distributor distributor;

#endregion

#region PreProcess
#region WHEHAE, ¥ty TRITEMF
void InitPersistence()

{

}

articleStore = new ArticleStore();

articleX = new Article("X", string.Empty);

articleY = new Article("Y", string.Empty);

articlez = new Article("Z", string.Empty);
articleStore.Save(articleX);

articleStore.Save(articleY);

articleStore.Save(articlez);

articleSubscriptionStore = new ArticleSubscriptionStore();
eventStore = new EventStore();

notificationStore = new NotificationStore();

#endregion

#region 483 HR—FUT LA
void AssemblyPubSub()

{

/7 ik

publisher = new Publisher();

publisher_ArticleStore = articleStore;

publisher_ArticleSubscriptionStore = articleSubscriptionStore;

publisher._EventStore = eventStore;

/7 WEFTH

subscriberA = new Subscriber();

subscriberB = new Subscriber();

1/ Bkak g Fa s

generator = new NotificationGenerator(eventStore,
notificationStore, articleSubscriptionStore);

distributor = new Distributor(notificationStore);

// FoaTHEEE

publisher._Subscribe(articleX, subscriberA);

publisher._Subscribe(articleY, subscriberA);

publisher.Subscribe(articleY, subscriberB);

m 527
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publisher._Subscribe(articlezZ, subscriberB);

}

#endregion

#region #ATEA
void PublishEvent()

publisher._Publish(new Article('X", "1'™));
publisher._Publish(new Article('X", "2"™));
publisher._Publish(new Article('Y", "3"™));
publisher_Publish(new Article('Z", "4™));

by

#endregion

#endregion

[TestMethod]

public void Test()

{
InitPersistence();
AssemblyPubSub();
PublishEvent();
/7 Bk B —TRITAR & PATRR
Assert._AreEqual<int>(2, subscriberA.Queue.Count);
Assert.AreEqual<string>(subscriberA._Dequeue('X'"), "1');
Assert.AreEqual<string>(subscriberA.Dequeue(*'X'), "2");
Assert.AreEqual<string>(subscriberA.Dequeue(*'Y'"), "3");
Assert._AreEqual<int>(2, subscriberB.Queue.Count);
Assert.AreEqual<string>(subscriberB.Dequeue("'Y'), "3");
Assert.AreEqual<string>(subscriberB.Dequeue(*'Z'), "4™);

T
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37.1

FATBEE Web Service ¥ H 1) 82 A e 0 AR AR LE R 55 o (HIRF B THRE RIS AT
BEIR &R, BATARRBR e A IBEAE T M1 B SS, BISALERATATTIIHR 20« AR—T
W7 77 AOBAEF IR BATTOCHE 1) 32 AR 7 2 32 3 [a) AR R o 45K 2 501 Web Service
I T A BEARATT B OO e IS RIS R . P i X ] 37-1 R

™ 1. Newdata
-

-

Service Service
J e
! Y
\
2. Push 2.%\Response 1. Request
A
LY
v ‘\“
Client T Client

B 37-1 EARFWENARAESRMIE

XF T 5 A B A R AL RN 2 P R AAT — MIEFME S, IR 005 2 A
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o 11T SOA PJi MR Z Web Service #5440l i st AR T A AR 1), SR BT E
MR, AEENES R PG B SS LLB N . [N, Ebe e T e, A
RN HM R BGE ) 732

o (T SCREANFIRR B DRSO, AP IRET O TR BTG 2, AT RET B LR 55
AR (1 DI, 36F JEC A X 3 55 PR B0 5 22 B A B i) o 1 e, o L DA D ik o
“ENY” 52N DL, PRI R AR SR AN AT R C R A T
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37.2 Web Service

T EIE, SR s g s 37-2 pros.

Snapshot
+ Add(string, object) : void «WebService»
+ AreEqual(string, object) : void BusinessService
+ ContainsKey(string) : bool
«get set» + GetData()
+ this(string) : object

«process»
EventMonitor

«interface»
I0Observer

«get set»

< + Interval: int

+ Observers: IList<lObserver>

+ Start() : void
+ Stop() : void

B 37-2 Web IR EH Iz S MBS E1

Hrp RS SIS T

o |Observer: ZSBLZ BMLEEE BT WA O IPER], % R “HI 4 EventMonitor
T 2 HUBT R B

e  EventMonitor: 3}y ] A A4 55 Ik %5

e  Snapshot: PRHE, FEAEHIEAFM . A7 B T RAF 1%/ ME K, H T EventMonitor 3k
HOHH e BG H RO ST T

e  BusinessService: WA TAL A5 B —ui, & BRSO AMRIHEGE i 1,
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ARG AL TIHIRAL.
EAHATI Pl 37-3 s

:Client «interface» «process» :Snapshot «WebService»
:I0bserver :EventMonitor :BusinessService

create or subscribe() !

T
I

I I

add/locate obselrvero :
u I
I

I

I

I

I

|

*get'data()

=

<_ _______

[not equals]:update()
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37.3

THEAE R, Fedl 145 S WCF SZHL— M aidk 454 -
e  BusinessService it/ WCF [FIRSFEF, WEEE—A Timer @& L —RIRE
{55

e  EventMonitor FIAE1E S22 —A Timer 5& Wil & %+ WCF %7 it 5 1)
o NI ES TR EAENLEIVE ) Observer T %011 A —BEFE MK — L6461 52 .
A EL N

C#

/// VL E5R %D
[ServiceContract]
public interface IMessage

{
[OperationContract]

string GetID();

[OperationContract]
string GetTitle();

}
C# BRFBimiZF

177 B THAe BAT 3h 545 8 BATRL A e iE A Aot %
static class MessageRegistry
{
117 LEEEAR
public static string ID = string.Empty;
public static string Title = string.Empty;

/// BEE FFHE Timer
private static Timer timer;

static void UpdatelD(Object sender, ElapsedEventArgs args)

if(string.IsNullOrEmpty(Title))
Title = "MarvellousWorks";
MessageRegistry.ID = Guid.NewGuid().-ToString();

}

static MessageRegistry()
{
timer = new Timer(1000);
timer.Elapsed += UpdatelD;
timer_Enabled = true;
¥
¥

/77 \CF R4 ARt
class MessageService : IMessage

{
public string GetID()
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}

{
}

37 Web

return MessageRegistry.ID;

public string GetTitle()

{
}

return MessageRegistry.Title;

class Program

}

public static void Main()

{

}

using (ServiceHost host = new ServiceHost(typeof(MessageService)))

host.Open();
Console._WriteLine(''Service started ...");
Console.ReadLine();

}

C# % Puim EventMonitor X Snapshot ZB4>

/// Snapshot 3+ %
static class Snapshot

{

}

public const string IDItem = "ID";
public const string Titleltem = "Title";

private static IDictionary<string, string> dictionary =

new Dictionary<string, string>(Q);

static Snapshot()

}

dictionary.Add(IDItem, string.Empty);
dictionary.Add(Titleltem, string.Empty);

/77 KR\ F WA R 0912 &R T 5 R BAZ SARK
public static bool Equals(string key, string monitorValue)

{

}

if (string.IsNullOrEmpty(key)) throw new
ArgumentNul lIException(“'key');

if (Mdictionary.ContainsKey(key)) throw new ArgumentException(‘''‘cannot
find item™);

bool iskEqual = string.Equals(dictionary[key], monitorValue);

1/ RIBRAT QBRI LA O HEE

// FEFRA A XA T v EventMonitor X4

if (lisequal)
dictionary[key] = monitorValue;

return iskEqual;

#region FHUBIER
class MonitorEventArgs : EventArgs

{

— C#
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private string newValue;
public string NewValue{get{return newValue;}}

public MonitorEventArgs(string newValue)

{
}

this.newvalue = newValue;

class EventMonitor

{

private Timer timer;
private MessageClient client;

#region EventMonitor ¢y %%
private int interval;
public int Interval

{
get { return interval; }
set { interval = value; }
3 i
#endregion

#region xtHsMGTRITEMF

public event EventHandler<MonitorEventArgs> IDChanged;
public event EventHandler<MonitorEventArgs> TitleChanged;
#endregion

public EventMonitor(MessageClient client)

this.client = client;
timer = new Timer(1000);
timer.Elapsed += Refersh;

}

/// <summary>
177 BPEPAT AT 695 45
/// </summary>
/// <param name="'sender''></param>
/// <param name="'args''></param>
void Refersh(Object sender, ElapsedEventArgs args)
{
string id = client.GetID(Q);
string title = client.GetTitle();

if (TitleChanged != null)

{
if (1Snapshot.Equals(Snapshot.Titleltem, title))
TitleChanged(this, new MonitorEventArgs(title));
}
if (IDChanged != null)
{
if (1Snapshot._Equals(Snapshot. IDItem, id))
IDChanged(this, new MonitorEventArgs(id));
}

public void Start()

m 611
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{

Web

timer.Elapsed += Refersh;
timer.Enabled = true;

T
public void Stop()
{
timer_Enabled = false;
}
by
#endregion
Unit Test
class Program
{
static void OnIDChanged(object sender, MonitorEventArgs args)
Console.WriteLine([NEW ID] " + args.NewValue);
static void OnTitleChanged(Object sender, MonitorEventArgs args)
{
Console _WriteLine("[NEW Title] " + args.-NewValue);
¥
static void Main(string[] args)
{
using (MessageClient client = new MessageClient())
Console._WriteLine(''Press any key when service started ...");
Console.ReadLine();
EventMonitor moitor = new EventMonitor(client);
// T B iE 4m
moitor.TitleChanged += OnTitleChanged;
moitor.IDChanged += OnlDChanged;
moitor.Start();
Console.ReadLine();
¥
}
¥

started ...

Titlel MarvellousWorks

J ID1

HEE_ AT IEATHET &

ny key when service started ...

61877888 -5cfd-4187-9%ec—2cc372778209
91d9£98h—d2h5-4499-88d7-ehf944cad92f
7d521db6—bBf ?-4h3f -af 8A—c62788bh4dc29
a4?6e43f —7h42-4762-hlaf -8d8d72454421
e?3aBdcf -d228-418b—h?d1—c2c7h?88fc93
a5a57d42-6982-4af3-bh243—c5%cSchbabe?
4leabhb7a—Fe5?-4871-8a63-26338a541f7e
£122212e—65f8-46a6—9894-F55h79531514
edad?6fa—656d-418a—-8191-65593291469d
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Al
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<<lInterface>>
S 7> IDomainService

<<static>> % \

Client

DomainServiceFactory <<Interface>> <<lInterface>>
IDataSource IDataMapper
<<static>>
ConfigManager

B A-2 SBIRLIEH

Sl 25 25 14 i % 4% 11 1IDomainService, % )7 #2711t DomainServiceFactory $k1541%
BN R R AU AR ML 5 I 55 SRR, AU R IR B, 2 R 2 5%
IR, ASEm 2 R A 1 LEHESE AT DUR] g 3 5 F 8 PR Al XML £ictls, 189m
T #5410 1DataSource, RERAFFIEHEIENT S ; IDataMapper 1 SR PEA F I EHEE, 5
R R EHREL XML i 50453 St O T kb DomainServiceFactory 5 H A0l 45l
SRR, B INEC A BN % ConfigManager, e SREUIE & 19V 45 IR S5 ) 524k 2K 4
PR, I SO LSS A H bR S o

A.2.2

b4 SR T AT FL AT Master-Detail SCRINZAER, 1M HAT LG Zll 45 SR A 5
AT LA SER, HTIERER IS, b Tk 1DataMapper 7RISl F AR 25
BARIEEN AV S K, T E(E 1DataMapper 52 A3 —4~ DTO (Data Transfer
Object) X% IDataTransferObject, iRf TN ANE, JDSRE R, Wk A-3 Br

7No
<<lInterface>> <<Interface>>
IDomainService IDataMapper
<<Interface>> <<lInterface>>
IDataTransferObject | | |DataSource

A-3 {£Bf DTO, Domain Module XF% (a3 [al #0488
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A.2.3
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<<Interface>>
ITableModule

XML

<<Interface>>
IDomainService

e

<<Interface>>
IDomainModule

Q

DbTableModule

)

ITransactionScript

<<lInterface>>

£\

DbTransactionScript

DomainModuleBase

<<Interface>>
IDataTransferObject

//Z%\

DbDomainModule

<<Interface>>
|DataMapper

A-4  KREHEEAXTHEEHLF
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