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ARt AR, BIHE Gamma 25 A (1995 ) filfE{) “Design Patterns; Elements of Reusable Software” . iX
AAHEH YN “Gang of Four” sk “GoF”, "yt FRE A An{o (i i HER A 4 T R i
W, HFEOvHBEEMNEE S, PPER T8 GEEN 23R, I3 58 A A
AR MELE R, R4S BPEXARAFOEN BFRA “Design Paerns” (¢ HHEZS)).

HM “Design Patterns” —HH fRLIE, gk XA FLHE M EN B, Hbh—FL5H
WY 52 "“The Design Patterns Smalltalk Companion” { Alpert, Brown, and Woolf 1998 }, =L
Smalltatk ML A-40 T REIFERY 23 R, ROTER B PFRZ N “Smalltalk Companion”, #F X
RLT “Java Design Patterns: A Tutorial” ) “Visual Basic Design Patterns: VB6 and VB.NET”, it
PIZAHE R4 B iEE B T R 23 AR ( Cooper 2000, 2002 ).
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A, XHEA EREA 2R EREFRIGTER; 85, EXONE SER0EY, X asmE
Bh—RhECHRTE B B D R EYIAIRE .

MFAEFZ AR, BHEAE RS R TR, XA R EE TSN RESS hisy g
ENIRNAR. T FAERERIBIRHAEY, TR-MERGSA— B0 RENE, RS
HEF X AEA R AT, 4 2PR AR, A BETRE R REN. a7 LT
LT RRERF, WRENEE—SHTALSHER.

“Design Patterns” SR BIRIE I, FRA C++fd, ARHERF Smallalk 358, R %A
FHI—FEE T, MARRARBOETEMAER RIRA . £8HREECHEFR
FiX—T R,

1.3 FE3IEHER

AEBOHEA LA RS2 S ik, BRI M A BH “Design Patterns”
—F, REVHRVTRIE. T REE, RIDFEIEEEE HE “Smallulk Companion” —3,
B EREMHERABARRMER, 30, EHFEF IR RSP, BET S
F3,

14 XTHERXNSHZ

EARHHAM R A RERLS T RSB EORE, SIHEZ N TRAZHHE; B—F
HRNPRE, ERZORATURBRERERET &, BHAMEFASSEROREHA
R,

RRERBAELL OORF FIABIABMAN B, RPaEsSMgkE, LPHARS 008
FEE SRR — DRSSV M LK P A R A S &, R, i



#F1F A 5

U —PIHRE B L T A R R G, TTRE S MR A C , 4% ki LBl
AFE. BHit, “Design Patterns” BN EWE T HRIHEN: $aHEOm&E, miALdH 35

HERBREARZ X —EN, SRR EER SN, € LRI HZRsgE—
B0, ERATHF®, HEXTREFELIFNTE. XA fEEES. ReaFE KM A
MEEREIA T, ERASRE LR ER,

AS— I REZ BN EERSRARAR, X E— W& HAax 2oyt g45 0, R L4
FEHEEFIHE T FEWNROOBRF A B EEFLES M NE, MEESRTEHELRE
ERNEF, ARSI KESHES. FHNSEE MBS TERRMNBRNED, TiAe
HWELEPHFTA TS, XHFMT “Design Patterns” — B~ EBEF ., K ILHX
RUAE, MARYAE,

1.5 C#igitiEst

FHHET “Design Patterns” — PR A 23 MR, HRER T LA H T — A BFHER
A TERMEF A RRARE, LEREFERERTEAR, SR TR, BOHMEEs,
BEFA B REE T DENE AN, SRR S SE R AR RS

RECHRRNMWEINES, EXHE—F4 TR CHESIH, G521 Crt S
HER, BFBEET CHORABEENE. BESEN, MTRACHETEIT NS BREEH
AR, FR—AMLAERAETE, BPI R Co #THE RS B TR ARE,

1.6 AP EREW

FIEIF TR TIRIPERNES . CHES OEREER, LB rA 28 i gk
FBE, EHE T M A UML 6B ER 4,

RIBEHRT 23Fm iR, a2 T4 B, QIRRMER . W MT B, &
EEAMRARMEE LHFELY, RIS Re s AFIRAHET R, B, £AEs
T fs e HBAE, & ZAEARFMES ENE T PAEER R b SN MRABER, B
R SRS TRBHER by IR D T RS e B R R T
EaEANHE S, HRIEEXNEERER T IRA S EEHARER. _

AR SRR AR B O T . B0, RATEERE RN T
ListBox, DataGrid fl TreeView; AR L PR T 24 RAT 5, ERBIMEE A 4#
RENE T Enumeration R, HPF THASE; ERHERFHTTRE, A ST
T ADONET i gk, BB, HBIEEw0e i cs i,

B NETREMLTHHIFR, AT WebWEF -REETHBRAETMRIE, WABILE
TR M RAEF B EE, TARITHSET Web i BS. RIS T CHBREEH 0
LR, FHEHT -RRENRE, HRNTEEHHERT T HEE MRS,

D e —— e e



FH2E CHESANEE

Ci BB THER K BINB S M AT 15, REERRJava, CHCH, RERBERCHIY
LA RAR M PR . IR Visual Basic SRS S, MAMZHIRAEREBCHSVBH
K, HoM &I VBNET F3ATH EERERH CF il

C#H1 VB MR EER FIR: (1) CHREFIANSH (KBEBEMA/IND ) () C# Rl E—
SARHEBRIAE () g, B, CRIBMMRLBHITE iR, TERTESIT.

EVBH, RATTXES.

y=m=* x + b 'compute y for given x
AT LA S
Y=M*X + b "compute y for given X

S ENERE Y. AEREERDE, MFERY, MAXERL—HH, AT, &
C#p, RNEERXRER, MARINBZHES:

y=m* x + b; /7 all lowercase
34

Y=m* x + b; // ¥ differs from y
WEHREY My 2 ARB R, RERITFRERR DR, HUEEAR K NER
REAR. fa, BFREERASHNSERER:

Const PI = 3,1416 As Single in VB
congt float PI = 3.1416; //in C#

C# FEYBMIAT const HE R BABMER—MHE, THEX.
BFRAREAA NS RANERE PR, BOEERE GXREBANMNEER,

class Temperature | [/ begin defirition of
// new data type
Temperature temp; [/ temp is of this new type
RIOEF WY L E R FREFIR,
2.1 HiR%H

RLIGE T CrEBRHRLR, T8, 2ERUNKESHAMBIREREMNEBTE, C¥
TR 16 RS, ATLIRRIER TS HMETA /. B — RSB E A
G, HPE L TRA LA B5E S WE TR FTUUERE R 05 R AR TR
Z 5
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F£21 CHRRMERD

bool true Y, false
byte L LHSEN
short 16 {ir$esg

int 32 Ul

long 64 firtl iy

float 2 MRS
double 64 B if i ¥
char 16 fr 7/
sering: £ 160 F4F

& BEA (P ) WRBELH T U HERARROIEREY, 68 A3 b FER, o
Ry BB RHKBT j REHERR, WA LA T HRIE— SRR R T S 2ER,

float y = 7.0f; //y is of type float
int j = 5; //7 1s of type int
vy = 3: //convert int to float

® m LUE T B HS BRI (FHRE ) MBI R, XN, FEMERH
LRBERESH, MR TRERRENERNE,

j = (int}y; //convert float to integer

BTLELZHFNTRET, CESNRTHRTELSRK,

float x = 1.0E45;
int k = (int) =:

INFERFHRRW, BEHTHSNE— R,
AR AR R IR B F wrue F false BTRIR ME. /R0 M@ S L BB 4B
BRESSREEHE,

int k;
boolean gtnum;

gtnum = {(k > & }; //true if k is greater than 6

5 CRCH+ A, FEFRERNRREAG/REAE, WAMRER/REBRE T
Z B et o

22 HESFHBRENKER

T LUE R Convert Ji sk S SR F R BRI T DR M . AF RIS B
“Convert” M—MHR, RERSEHE—FIAAMLE, £HPERDIERBIE—1.

string s = Convert.ToString (x);
float y = Convert,ToSingle (s);:

HX, “Single” {1 AR SIS,
BERN R LR T BRI kR i e N A g

float x = 12.341514325¢;
string s = x,ToString {"##4.5%4") ; /lgives 12,342




8 CH ZH X

23 FHPEZIE=

EE, ot RfE—FKiBTEFHE-XHHEMER.

int i, 7J:
float x, v, z;

E--K5 VB6 AR, VB6 EEFHARN, 4~ ERIEE,

Dim i As Integer, Jj As Integer
Dim x As Single, ¥y As Single, z As 3ingle

A, REBRFRAA, —TENFA—-IRELERE, ZFIBEZEHWERS IR,

int i // used as an outer loop index
int j; // the index for the y variables
float x; // the ordinate wvariable
L
24 HEBFER

B P RARDMERARES /NGRS, a3 BEA, R /NS, BRA A
double 58y, WRBIGEHARHNAER, o LMEHEHENERFER.

float loan = 1.23f; // float
long pig = 45L; // long
int coler = 0x12345; // hexadecimal

CHE=TREFHE: wee, false M null, HP null RR— " RTEEEB IR ILRAE,
RINERENET HLZARTEERRNE LA,

25 ZFHER
| BT AR R RET TR B

char c = 'gq’;

CHEJECHAE, SATH (3BT EBRRRIETNFAF ) ISR ERME N — R EHT
BN, WMR22PR. B TEMEL FRAIEES R —MERTR, FIUARTRAHIRERE.,

Fo2 BEAFHNBHIFHET

\n R
\r Bl%F
i il
b B8
\ Y
\0 =EHT
v ny1s
v HIE
i Bl
26 Th

CREERAREREEN, TLURRFHANEFENEAHRE, ERF VB, $—4
FHUART T HHCHREARNEH, FUTHARERBRRNER.
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temperature

Temperature

TEMPERATURE

C# BF R R BAE R, LT EN,
int 3:

floal temperature;
boolean guit;

2.6.1 RITEBERMESH
C# AT EFREHEATRMHMERIEY, MR RNTsEE TR,

int k = §;
float x = k + 3 * y;

R R MBRF BT IR 8, LRI AR WIS NS B — A & 2R,
IR RRAHAFET .

2.7 MBI EIWEL

CHRC—H, WL —FBREHENERMBL I —ME.,
i=3=k=0;

RAIRESH IR, EFUARE B A — it
i=0;3=20; k=0;

AEENE—FTE (I EFAR) FREEMILIGE, HFBRFERREER M.
28 —{EIBNCHERF
RILBN KRB M EE RN CERE, TREISINE T—E. X RE— M T BRTF

using System;
class add?

static vold Main(string[] args)

{
double a, b, c; //declare variables
a=1.75; //assign values
b = 3.46;
c=a + b; //add together
//print out sum
Console.writeline("sum = " + c};

]
}

EWNERFRE, RRAZEHEF, A CHERERRFIEN, BT RmMTER,

sum = 5.21

ETRERE X RANEFEB LA A%,

L AR using BV SCEITF HER B8 O AR, X —&F1 VB i imports 4] X Java
T8 import AR EHHERIT C K C+ P #include 154,




10 CH# kT # X

2. B LI— 18R Main B BTG, EUAELRME TR

static void Main{string{] args)

3. B EFELEEAS - MHETA,
4. EREFREEAFTHRALERES ({}) A,
5. B AEEEAZATLAE R, WA EEE TR

double a
double b
double ¢

It

1.75;
3.46;
a+ b;

6. BFEMD LT SEER, BT LHEILGT, BbFLEsEd,

THERLL L, TR,

8. FIHAMKBHES (Ff Pascal 4 ) —ff, LB RIIERA.

9. MBS+ BERMMFHR, B “sum=" MHIEETE c HHERRNEEEE—E,
10. writeLine BR¥R System £ 'F 23 (8] 1) Console 25/ — A, T SR My i S

R REFRETR add2.cs, ATRAZEF RIFHE DI FS S4nEHhITE.
29 HAREZHEH

Ci FRIE R BEHREREUTRMOASHIMRIES ., R23FIHT O hrsaa sy,
®23 CHHNRZAF

+ m

- ¥, —TH

* E

/ B

% R (WG MR

EHMAEREHRETF CIES (NFR24). MEEAUT AN FRBERTIRME, 88

AND, OR EXNOT#MEFELR., MEHAMEREERRR, BYH/REEFIEEEILET
#etk, RIBLRN true B# false,

24 ChuyBdhEND

& E 3025

| Hehr g,

A B R
~ BE
> T8l
<<n E8¥nfr

210 FHEEEFNERCEF

[7] Java Fl C/C++ —H, CHTTDIRT ++ 1 - BHARF R T R 1 718, 1 e, ATRUEX
Soom BN FREAS B BB FR AT LS

i 5;
10,

j =
X = i++; //% = 5,then 1 = &
¥ = ==J; /ffy =9 and 1 = 9
z = ++i; /fz = 7 and 1 =7
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211 BEREQNBEEQSHT
CHATLUEINE: . Wik . REARESHE SN TRBESHE—E,

x = x + 3; // can also bes written as:

x += 3; // add 3 to X; store result in x
// also with the other basic operations;

temp *= 1,80; [/ mult temp by 1.80

z —= T; // subtract 7 from z

y /=1.3; // divide v by 1.3

BHRR R BN THAPMA, WARE T EEARNNE. Y8, XBEE4EEN (G
M —) ZEAEAEERS.

212 C# FEH|B

C# 1419 1L T Visual Basic, Pascal #l FORTRAN {] if-then-else 1847, {HYE C# Hr A5 /H then
KEBE.

if (y> 0
z =x/ y;

CHERFAPMERARIES, RHERASSRERS, EMEEFHRINIRE, if &h 6
EREN—FROEEM, OREILERENRE RN, DIEEIIRELESE,

if tv¥>0)
i
z =x/7 y:
Console.writeline{"z = " + z):

}
HER, IRER:

if (y> 0)
z =X/ y;
Congeole.writeline(™z = " + z);

B if ) U REEE R E I — KB IRIE A, BT CHBRELRAATER L “2=" RYEAME, &
MEEEFEBN, FEMEFRAEN, TARUGERNNE, TABERRYLEEE,
BFX—FE, SIEREIEHAN i BOREEEES R, BERg—17,

if (y>0)
{

z =2/ vy;
}

ANFABAR B AR P AR AT — TN — 84, DI if 1B A else 541,

if( y > 0 )
{

2z =x/ y;
}

else

{
z = 0;

b




12 C# 151148 &,

IEMRE A BT R T RARE:, W3R clse G4 E& B4&iEE, DAIREATBELFSRH,
C# BERFERMEESOSEE , ZR_—#:
if {((y> &)
{
z = x / y;
1
TS —F AR R CRRFE RP L AT, EDFFRIEE S €iBFR B, SIS N
if T
if (y> 0} {
z =%/ ¥;

Console.writeline{"z= " + z};

}

EFFOTREE MR, SR ENHEFPSRER M,

H] LAZE Visual Studio.NET #i0 & 50T R 25 8 SRR 7L . 78 Tools | Options 3224, 4% Text
editor | C# X3, Mpesdiat, MREEFSE MR, A5 E “Leave open braces” BIE
HAE, AT LUBFFRG LSS B A if MR —AT b, MinSAEss—aa R, ML ESELTH
HhREs.

213 LBEEA

RIVEMTEEH > BEMFTR “KT". CHEM AR ERFCEYT R LB SEH—
P, EE25F, BRINFENR, ‘5T FERIT4%E, “F%T” 5FORTRANE VB H £
AHEARR.

*25 CHiMLLRENK
xXF
IF
T
FEF
ATFET
MAFET

n n v
1]

W

f

214 &EEHF

HRBEEERAREMEEENFEHRIRA L &0, TUERAZES . ZEREEE
FRAM (RER26). BCCHIEFI, REEHFSHMESTEAR, HEAH 26 FHEHA
MOLZRAFRAM, &5 &SRl

%26 CHRNHRENS
&& ERE
¥ ER
~ FHRE

Bk, HRFE VBNET FEFFigH .

If (0 < =x) Bnd { x <= 24 ) Then
Console.writelLine ("Time is up"}
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£E C# HRIZE R

If ( (0 < x ) && { x <= 241} )
Conscole.writeiine{("Time ig up");

2.15 m=ERHHIR
HTPETEEME ==, RASENE =, EIRERHERGH. WRER,

if ( x =109

Conscle.writeline (“"x is zero™);

AR
if { 2w ==0)
Console.writelLine("x is zero");
SR — 1% KB HFHIR “Cannot implicitly convert double to bool” ( A~ BEHr UK B ¥ e =t
M A RE ), FEET

| 2 =10)

MR EDNEER 0, MARHRE tree 5% false, I
{x = =20}

FIEREERN A E, MERAS A mEERiEa.
2.16 switchiEqg

switch BRI RERN —MERR 2 AT EEAME , 0 R H P — MECHE, JBFT AR BIFLAG ., Ca o
Y switch BB, #HEIMNERAIERR, FRAMREHERE, TRUFRERES .,
switeh ()
case 12:
System.out.println {"Noon™) ;
break;
case 13:
System.out.println{"l PM"}:
break;
defzult:
System.out.println("some other time...");

)

FERIEER, switchiB /IR B case A S B IR— 1 break 54, X—SREE, H¥ break
BRI A X R switch BHARE", WRRAT break iBH], 474 M HIBRIR,

SR BA—MERBIE R switch AR R, SR SHB T switchiB AR, BB AP 4 — )4
B, BTLAR ¥ switch B AR EL— 1 default 4],

217 C#i¥E

IEINZERTIE BT PIARE, Cr iR R ARIIT IR, B MMTHRRER. Crifhil
HICHEF R, MR/~ Tk, PETUREETT, ERERHY Nk,




14 C# 3L

// C# single-line corment
/* other C# comment style */
/* also can go on

for any number of lines */

CHIEBRARRE. —TMERURRIZRE, RE—AHHAXMNFXERFEREE.

BEFEA—MIEEN, TRESRREER. WIRETHEFIEMER, BFAAS THE,
RZ, EMATER, RUSEERERZABN, ReREHARERESRER YL 4
B

218 FRUM=TIZEH
CHEER T CIC++ Tl Java M — MRV IS, STERA. TERXRE:

if (a > b)
z = a;
else
z = b;

LI E e

z=(a>b) ? a: b;

KT RENBEEEM, BEATIA CBSHEWE N R TSRS A RS B HE,
FF Rl LA R R BB A SR, BRC SR8 %T FIRBIRIE S MIE A ORI A —Ehy

RH, ZAERRNBIERARAERAE. FiEh CHBIORFRUHRRE—# “BE" 04
5, MRAAZHEAS, RSP AEA=TCBER,

219 C#p{EIFER

C#A UMEIFEA: while, do-while, for Ml foreach, SHBMEMERA R RIEEH
BT —HiEmHBH AR &4,

2.20 while fEIR

while A RE SR, ABEAHEIKE, BES PR ETSHHG,

i=0;
while {i<100)
{

X =%+ i++;

}

B RERENE, BFRIBT T, Bit, THE WEF - ORI, S8, mEERA
L, FH while fEIF R A AT R E L,

2.21 do-while &4

C# B do-while {547 F while {5545 2425401, Eﬁﬂ%ﬁﬁﬁﬁ?ﬂﬁﬂﬁi@#ﬁﬁﬁ& ERETF
PR TR R
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i=0;
do {
R o+= i++;
}
while (1 < 100);

2.22 forfigEh

for RFFRLHARPEM 28T . B =WRIMERL: BIHRML . SRR —RE R R, B
Hor AR 2551

for {1 = 0; 1 < 100; it++){

x 4= 1i;

)

RAERNEFTXZED.

for {i = 0; // initialize 1 to O
i< 100; // continue as long as i < 100
i++} // increment i after every pass

ERTHEEITE, i £ — RIS F AMRHR R B X 0, Bk B i /T 100, RIGHATIE
Bk PATRIEIRE, BFRETRS, i, FRNEERENT 100, MRR, BHGE
%wo

R for IR AATRIMRAE S R AY while 36 —8E, for B T AAROARIT, HATHE
—METEAFEER) for 1EFF,

223 ZEfor MR RBIERATE SR

T for fRFR, —MEMLMEHERNS S RBE— MRS T RGNHE, TR for B4
EEEFYTR, TS,

for ( int 1 = 0; 1 < 100; i++)

ZRHEREERAEE, —AFREHEINET. X—SHEE, HA— B4R, RE
7 REERETLRHEERGER, TENRBREFERN,
for ( int i =0; 1 < 5; 14+ ) |
£ il = i;
}

// the following statement is in error
// because i is now out of scope
System.out,printin{"i=" + i);

2.24 forfEFRERHFHES

FTEATE CHI) for B MRN8 b5 ER , L FTAZET MBI ERR AT 2 MBE
REFAEFES .

for (x =0, y =0, i =0; i < 100; i++, y += 2 )
{




16 CH# & # X

X =1 + y;
}
SRR R R BATRM , (HF i 7 i E A

0
0:
(i = 0; i< 100 i+4)

¥

¥
to

TR X TR
I
”
+
=2

S EAARE MR T — SRR for B R B AN, BRI BEEE,
225 C#5CHXH

MARFLAZESECES, RERERE - HRPGHCRER, WCHRICHTZEXRE
[ FS2As

1. CHBEAEHRE .

2. TLME A B TR 7 AR, A0 B ) e A R T

3ER—AMRE, A—EEAWE, mTUERADINRREEE L.

4, C# M EMAREIRE L FEAF, EREREE A,

5. CHARERA, AiF—FMaEaE (NEeE—BENEX) BIENEER%E, B
EEA AN,

6. CH AN, datR, TEEPES AP FE NS E,

7. CH AR IFER BRI R, LW SBEMNRRE L — Pk, R, CHERRIFRRR
BIG—1BYCNTTASEEE

8. C# 3| AT AMMET BHAN, e HmNTHEEhEEEK.

2.26 C#5 JavapyX 3l

C# 5 Java RBEY], BT C#R7E Java Z5IH %Y, BRI T Java lBsMg4%E, HE
BRI ETR,

LFEREABRFEHAHRAG ES, AEEANEER KT,

2. C# AR throws RET, HABTZEREBRERETRET P ENEESE.

.G THRREESAEL M., BYERL Windows BENP.OE, KENEHERE
EEE R ABIIE,

4.C# RFEERER.

5. C#3| 3 T IREEMES| 4.

6. CH# FHEHA,

7. CHAERE SR, R T LU A4,

8. WAIE TR — Ak 2 B — LR 5 — Ak

9. ABEE R X BRI D, BN R,
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10. switchIBH] AL A F AR, MREEQAHICE, LA — TR, S0 nH
tHim. break BRI,
1. TR/RAE BRI CH BN “bool”, 7E Java 34 “boolean”

227 NG

EREEN—FER, RITEI T CHESTHEARETE. THT IR, ARBNE 1
MEETE T ROET R, BIFRFE IR RMATEREN &, HiESu R0,




3% M C#4'S Windows F2FF

CH#iEZHIET C++, Visual Basic flJava, C##1 VB.NET HFIEFMATE, 503 R FEIRM KR
R, —HFMERHES, MAHMGARS RTINS, TR EREMES; =
EE R EEIESRUT Java, FE, WEEEERE Java 0iF, R CeRBASHIE,

3.1 C# it

C# P IRARGREBRYS. MRESEEFRARELENI®. Bim, SHEN R, #
ATFHIE:

Substring
ToLowerCase
ToUpperCase
IrdexQf
Insert

BUTE, PRATEAMEERTRORYR, EIIRRANE.

string s;
fleat x;
Xx = 12.3;
s = x.ToString({};

TR, BB 2R A0 B Y IR T AR SN RS R  FEIE— BB A B — MR E M F
FRERRT, SFEREERIFRET —MRI L,

3.2 REETMLIRER

C#HI VBNETHEZHET . RAWITF L. F—, WEHRSERPRNBZES, BE
Rl F#EF 8778 ( Common Language Runtime, CLR ) PATHBFHAN, sULil—F fkxs
R, Fpd, C##1 VB.NET AU EFRREMIEITHEE, MAERAEE LRR—EE RENH
THE. KHE: VBNETEE Visual Basic, 3 VBEFRREEAZFIHE,; MCHEFCH+
M Java, XTREREERIXLEE RRBIF RORBERRT .

A—TERAXE, REFEHRERAMNES . 5k A HURRIBEE R FHBECR RN
(FRRES A BXSER ), MPURAR—ENEER, FEHRS SRR A, SiBHER R
HEFRRE R, S8, EREFTHEE EHEAFNNRN, BRERFRT, BERHLEAKE
A9 4 B0 S R AR

3.3 CH#HMRMEFZE

A M CHRFELBE N RERN . TIAH ORRE—F%, BEUGREBERRNS MR
ABRFHMIAR. AR EMBERRER, ENREABRSMER, By, RESENSEEF
B, BERAXEENRE, SFREE.
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BeSchs L RAARE ML M DLL, SR using iF47), @ EE2FRIIAE, BT LIHEAZK
2 tlis T

tsing Systen;
tvsing System.Drawing;
using System.Collections;

ZH L, FMERF NI ARANEFER., BN FEREM S —ARN L, EHTH
FEfE, e BRaER S PT FBIA AR k4 . oy LU Bl &4 E28 200 4 g m, HEm
RERT WBES M FEEMAERITE, SBEMRE T HhaE,

B A BT MR System Z 7S, EEKAMER TRESA, FABESEY, %EFESH
BETIFEBEMBEN S, CtREfRIFRESE, i1 Application, Array, Console, Exceptions,
Objects, LIRFFHERTR, MM byte, bool Ml string, FE—TREAAM CH# BT, RITTUREHE
#wit—MER, MARERSO.

class Hello {
static void Main (string [ ] args ) {
Console.Writeline ("Hello C# World™);
}
}
R REA®48 0 (DOS) HMidi3A “Hello C# World”, T2 M A [ 2422 Main

R, T A BB s .,
34 HME—CH+RNRAEF

RITVEAR—MIRMNEHAEE, B—MRAEAsE. SEIFS1TETHESE. 2
3l Visual Studio. NET#/, #%#%File | New Project, 7E264#87 11933 Console Application ( ¥
e ARF), WA 3.1 iR,

] Sefu ard Dephipray Sevad s
B = 2 Ot Projects

3.1 New Project #8701 #£4% Console Application
R AsER—MUA Main BBUR, XTI SRFEEASME,




20 C# FH A,

Console.writelLine ("Helleo C# World™):
& Fs @40 TZ R R,
Y FS @R TR, SMBE—~1DOSHO, {58 “Hello C4 World” J5iEH,

3.5 HCH#RE—IPRE LM Windows 2

fER C#RES BV Windows GUIREFE, SiF L, FI% O#%i188 ( Windows Designer ) B A4
BRFHERED. BHPNX—K, 5675 Visual Studio.NET, 4% File | New Project, SRJS1E#
C# Windows Application, [ FIF&F MBRIAZ ( & X% ) & WindowsApplication], 7E ¥:Bf New %t
EEZAA LIRS F, LR RSt — ST E, I Forml.cs, T %{&7 Visual Basic
B ETEAREE, AT EAY (Toolbox ) A&,

B 3.2 Frn RS DU A A — T RET i, #F —1 oA — e,

e

- E

E— e

B3.2 Visual Stwdio.NET AP 8T %1188

M IR PIESE LA (TextBox ), HBAHBIG D, AR CHE B, FLRE
BOEE LS. 85, BT ERBFERE, REEREEMARALUT , TR R0 E ks, &
17 R Hello BE401J5 , SEME LA A iR R HIBIFR ) oHi AUCARAE D, SERRCA, 768
QW a e, Wik 8 s RE.

private void btHellec Click (ebject sender , EventArgs e ) {
txHi.Text = "Hello theres ";
}

EH, Click PIft{HRHER T REEN SN HERS, TUELERNEIHBESHE
E. LKL, BRIESANZTERAER. REFMSITERENE 13 5%,

RERMARNER FOREAEES 5480, 85 - FRENEARIMUBR S MRRE
ARXE. RIEEBRAINEE, IR EEREH.

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

HAmBEAE Windows.Forms 282, 'EATHiA K.NET &5 888 Hig.

B33 B Hello %4 /5 49 SimpleHello %

TEEEE OB R A R D, RS E AT, TR LR, LA
EPEEAEL MR, FUEMA—ARE, FTESSEmSN, FEELEERNET
btHello.Click B4,

private System.Windows,Forms.TextBox txHi;
private System.Windows.Forms.Buttcn btHello;

private void InitializeComponent () {
this.btEello = new System.Windows.Forms.Button();
this.txEi=new System.Windows.Forms.TextBox () ;
this.SuspendLavout () ;
Iy
// btHello
/i
this.btEello.lLocation=
new System.Drawing.Point (80,112);
this.btHello.Name="btHello";
this.btHello.s-ze=new System.Drawing,Size(64,24};
this.btllelle.TabIndex=1;
this.btEello.Text="Hello";
thie.btHelle.Click +=
new Evnntﬁandler[this.btﬂellq_click};
I
J/exHi
¥
this.txHi.Location=
new System.Drawing,Point (64, 48):;
this.txHi.Name="txHi";
thig.txHi.Size=naw System.Drawing.5ize (104,20} ;
this.txHi.TabIndex=0;
this.txHi.,Text=" ”;
I
J/Forml
//
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this.AutoScaleBaseSize=
new Systen.Drawing.Size(5,13);
this.ClientSize=new System.Drawing.Size(240,213);
this.Controls.AddRange (
new System.Windows.Forms.Controll 1§
this.btHello,
this.txHi});
this,.Name="Forml"™;
this.Text="Hello window";
this.Resumelaveout {false);

}

WRBFTHYANS, MARERBIER, & R T SEERBIER T, RIT7E T2t
WEMFMEZE, 2 TREREHBATIAE.

3.6 Windows f&{4%

BR324 ) Windows 84480 THEF RARFIR TR FIR S AAERITRA —4E . 3.4 5P o 2
—1~ Windows controls B a9 LA, KPS THEYFHEE,

#8743 181 Name, Text, Font, Forecolor fl Borderstyle Z @1k, FiM 3.2 45048084
HOWLBRFERBRET], ¢TRAERFPBIGXE R, RERTHORAFEIRE, 70
*E ¥ Windows Form 26 18 2 1] — - Form 1 #7558, 1'E A% InitializeComponent 3k . B
BB, RO T AN, TUEARPBEESAORE. 5%, RINSURE—F
A ik init(), B InitializeComponent 73k FEHAI, #E init( Yo BT LIS ITARA MR AT I AL ACHD,

[ Windown ot T

e
f [ty Fush heie
| Greetings
o |o
: [+ Bed
| E >
[ Geovprg
" ™ Blach
% Geen
™ Fisd

3.4 Windows controls TR R
3.6.1 ¥
RERHELH—E, RBERXE, BFAEYARSRAEREEHXFENHER, &

ARERITREWAREN T wb MHREEE, AT, WRES, LA DB ESER SN
F#3.1 PR ER R,
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F3.1 FREFHRYE

Kt ST
Name RN b AN IR |
BackColor — Color T
BorderSiyle None, FixedSingle 2% Fixed3D
Enabled true X false, FI7 false, FISITHUERE A
Font VEE M — A Font 28
ForeColor —~ Color X%
Image RS E Bor—ig e
ImageAlign BRI PRCE M R
Text PR AR
Visible true B, false

362 XBiE

AR AT E—ATIREBAT LA, 7 LA UAE R Text B MR BB BAE CAKERIN 2

TextBox thox = new TextRox ();
thox.Text = "Hello there "

BR 73R 3.0 EEHES, SUAREt SRR 3.2 FRENE .
£32 XFEHME

] RH
Lines — T FRERNH, SR -1
Locked FAtrue, FREMRAERAE
Multitine true ¥, false
ReadOnly AT Locked, R tue, REBAS A, HN X, FMEA
BFEE Bk
WordWrap true 5§ false
3.6.3 HikiE

WRYE Checked RYE(E , BETE AT IR AR, FTAER FRRE DU 8 g
B —RE. EOHERT, B h S ENE A BB RRE, B SRRk
S aJioE: AT O

EHHEA— 1~ Appearance Bk, W LAHEYE B % Appearance.Normal 5% Appearance Button, 4%
MBI E X Bution (B0, ISR E— TR IEA 8, BhEEL TR TRA, B
WHERT, FFdTHRERS. 3.1 PRIGREORRE AT R,

3.6.4 ¥4

REAEARRRFRESS . BFEant, A, BN EERSRAERS L
Wo REAHE—R, R OETSF, WHEASAE— BEMBERF, 3.1 DHHFERER
MEER T4,

EHEEHER TR FEEHEA, TUAEE R RE T SRR e BE AL
Jbmp, gif, jpeg =k icon BAHIL{E,

3.6.5 kiR

BT AALBR Y e A, AR i B SRt B BT S04, — Wk L B4 — 2 B b o Y —
o MRE—MEHERZHE LR, RERE 34 PHEFIR, SEAEAME— Group
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FEh, FIE R R, TR TR 28 B ot T AT DL S AR L R R . B A
PRETEASZEBRANSE M, MREEHMIEGREN (At ok s ), BFREEE AR
f9 Checked B,

3.6.6 FRIESHSIE

FIFESHEHEHEAIIRTFERF —4UTET H A EHE LT T Alh, LTl s,
BFATLRERTEZRE. FIRET U ELRERENANET RS, HAMERT, R334H
TEMHN—EREE.

#33 FIFESEHSERRE

WTE CiHy

Hems NETEEN—ES

MultiColumn WHEG true, ColmnWidth B T EMHEE ( FEEETHGE)
SelectionMode One, MultiSimple 3f MultiExtended,, #3238 i MuldSimple, oJ%.d B8R

HESFE GRS MME,; HFER MultiBxended, B EFEE—
ARSTH (RRERTHSE)

SelectedIndex wHIE EMES
SelectedIndices LR R £ M G BR, R RS E RS
Selectadlem BB AP IR B

367 MB&ES&

AP REFHSEENTMEBESEZFNXBRERFEHNTE, TARLRE—1
ArmayList ( 4l7% ), ROAL 71ESTET., FBEESHNEAN RIFE 3.4 Fi%,

®£34 MEXENFE

7iE (3]

Add GEIE-53/BaE
Count MERPHBE W
Item([i] BAPAEMLE
RemoveArt(i) R TE i

MFEFIRAE R ERLHIER, TR TFARBRAE PR B E=E PR,

ListBex.38electedIndexCollection it =

new ListBox.SelectedIndexCollection {lsCommands ):
ListBox.3¢elected0bjectCollection so =

new ListBox.SelectedObjectCollection (lsCommands );

HH 1sCommands BRFIFHE 2 . o .
I T

) A3 5 6 B AR I MainMenu {4 R I In— 328, 85, 6 Exk
BHAEN, SR TN TRRAE, SOEsEam, mE s iT,

FIHEAb AT Bk 0 A — B, 7EET ORI 2R L SR LRl — :
PR EEF, RE TR IR, B35 w1

3.6.89 T R#EF
TRER (ToolTip) RIEFITIRSH B BIE O eI Ent B M A, Bt HEERN—1
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ToolTip #2F (FRIHLE ), 8R)G R BEE A ERINGE ) Tool Tip AP NI AR, E—RIEABERGE, &
3.4 BIBIT R, RATAINAE O H i tips S A IRAAIFIREN & T TRRAE,

tips.Se:zToclTip (btPush, "Press to add text to list box™);
tipg.SetToolTip (lsCommands, "Click to copy to text box"}:

I 3.6 261891 T T AR R -
RAVHTES 14 TR 15 E1HE 0/ 65 4 DataGrid # TreeList, ... Pagiivham [ |
e85 28 RIS 29 #TiB Toolbar, R oo s e bt
3.7 Windows controls 12 FF E36 —MERRTEER
Windows controls #2/F (¥ REiNE 3.4 FirR ) B8 F RSP A NMEs,
o FHAMHHASERE.
o FRHEAHBIEEAMRE.
o HEF i ERERE.,

RTFREERR, RREBEHRTER—FFFE, IELMHE, RELA4K,

private void ckBold CheckedChanged (object sender, EventArgs e) |

if (ckBold.Checked ) {

1bText.Font =new Font ("Arial”,

fontSize, FontStyle.Bold ) ;

}
else {

1bText.Font = rew Font {("Arial", fontSize):
}

BINFECIREES, MEASERNT Pkt 8312,

private void init() |{

fontSize = 12;

chbFont . Items.2dd ("8");

cbFont.Items.Add ("10");

chFont.Items . pdd ("12");

chFont . Ttems.Add ("14™);

chFont.Items.Add ("18");

1bText.Text ="Greetings";

tips.SetToclTip (btPush, "Press to add text to list box™)

tips.SetToolTip (lsCommands, "Click to copy te text box");
}

S ABERAE TR —FRERT I, SRRSO AR, R R TR
. BE, RIASERATHEEEMRENRE, IRRRLETH—LEE,

private void cbFont SelectedIndexChanged (
ocbject sender, EventArgs e) {
fontSize = Convert.TclIntlé [cbFont.SelectedItem);
ckBold _Checkedlhanged (null, null);
5

BB, WEEHIEABRFERB,

private void opGreen CheckedChanged {(obje=t sender, EventdArgs e} {
1bText.ForeColor =Color.Green;
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}

private void opRed CheckedChanged (object sender, Evenblrgs e) {
lbText.ForeColor =Color.Red;
}

private void opBlack CheckedChanged{object sender, EventArgs e) {
lbText.ForeColer =Color.Black;

}
HilrFIREN , SERRNETENNR, RITHEMSFREFAS, BENEAES,

private void lsCommands_SelectedIndexChanced (
object sender, EventArgs e ) |
txBox.Text = lgCommands.SclectedItem.ToString();
}

BJe, B File | Exit IR, 1 BHE XA B A BB

private vold menultem? Click{object sender, EventArgs e }
this.Close (};
]

3.8 /MG

BINAAECE¥T T HCHHSERNEAAR, HE T RS BB AN B NER
RBFIRIT,

3.9 HFHHEXBRHERF

Console Hello \IntreCSharp\Hello

Windows Helio \IntroCSharp\SayHello

Windows Controls \IntroCSharp\WinControls




B AL CHPEHIARS

41 KTFH

PSS CHRFRRE 4L RIS 2R Windows BHARRR, TRAETEARN Form#, B
IRV RS S WAL R PR SR A R, CHBE 2 REE RN EMIENES, ©i
AREHE IR

R B, R — B AH A B R A IR A B B R Tk B
F—TRBE—T RS XAHR, REXFRBHMRE. RITEL5H, Windows BIAREY, 7
FER, @5 TR EIBH A K.

—PREEE, ERRUE TR —ET, TR “HiR", TLLA new X8FART
ORI SRR, RIRESCHINT, wTLAH2SAHIRE SR AUE MR (L SR BI2E v, W R 5264 401
ik, BRAREXS, LG 0 RS MEBAETAMSH. RIVELHNERS. /o8 Tk
MR, SAR—SHANERE, FFRRNEPIHLER,

42 — M HENEBERIRER

BERNERE AR T, HREETREENER T2 M, THESIDE. &
HIPKSTE0 "CEL 32°F, ¥ifiR 100°C 5 212°F, X LE R o] LIRS R T ER D B T A0
LN

—FHRAR T ok s A AR 100, B—FRER TR 180, A 100718028 59, B 44 FC Bk
TURRRZ32F, UEM “RER" £32. BitE,

C=(F-32)*5/9
H
F=9/5%C+32

TR AIRARRF B, AP SA— MR, FRSEtmmRin, WE41 5x,

T a]

i

* bt

Compas |

B4l #535°CHBM 95 F A MILAE
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f5F Visual Studio NET Rt T AL HIiERE, JLEMRTLIE SR P AE, FHBEEE LR
PR T RS AR MRR 5 Compute 4, P24 btConvert_Click Jy¥%, FTLAZE
Hermmiss, e RERZmNERTE.

private void btCompute Click{object sender,
System.EventArgs e) {
fleoat temp, newlTemp;
//convert string to input wvalue
temp = Convert.ToSingle (tzEntry.Text j;
/fsee which scale to convert to
if {opFahr.Checked)
newTemp = 9*temp/5 + 32;
else
newlemp = 5% (temp~32}/9;
f/put result in label text
1bResult.Text =newTemp.ToString ();
txEntry.Text =""; /fclear entry field
}

LAXTRFEREE, HESEE, TREERBH CHRTIE AR — HEFF. |
2, BREFERA SR .

BURARRER, PR ARSI R E MR PR, MRS
R B AR EABATTE—MIFIE:, 38, BUAENEERSEWITERE, R2R,

4.3 #iE— Temperature %

CH RS —MER, BEIABENMAEN RIS THR, LaEsRhaRE. Jngxksd
B R B F RIS A

R — R P RAR A RN A Z S [E T, BB (get) BIFIECE (set) BEUTREGE,
PeAIVHe X B DRAER i IR A Bk

EC# LT RFFE (IDE) B, AILUE I3 Project | Add Class module £ #— 288,
LB HRMEAN XL, DEHEX MR FEILNE T, FER—EE SHERRNS
%, B, IREIE—1 Temperature 2%, IDE &4 /AT,

namezpace CalcTemp
{
f//<summary>
///8ummary description for Temperature
///</summary>
public class Temperature
{
public Temperature ()
{
/7
//TODO: Add constructor legic here

}
}
SRE “Summary description” BN LT €I IMHER, ZEBARBIRAHTM L, B2ME
FN IR B8, REER T2 — S WG RN MR RRRBE MRS F R,
AR R KA.
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B TR BATERATA A B RIRAT 2 [7) 55 S0 4 2 3 1Y Temperature 28 B, #rHZK—Fp
FRE: ZESHEAREEEMERAER, BIOE FTENRBTRFAP, 88— Temperature 4
LH, AETRERT I,

private void btCompute Click(cbject sender, System.EventArgs &) {
string nawTemp;
//use input value to create instance of class
Temperature terp = new Temperature (LxEntry.Text );
//use radic button to decide which conversion
hewTemp = temp.getConvTenp {opCels.Checked );

//get result and put :n label text

1bResult.Text =newTemp.ToString {};

txEntry.Text =""; //clear entry field
!

FErRAT R R X EIEE A RRE AR R R, BT R RN
R RORESEER VR, WA MAHRREE,

pubklic class Temperature {
private float temp, newTemp;
fmmmmm e

//constructor for class
public Temperature (string thisTemp) {
temp = Convert.ToSingle(thisTemp):

pablic string getConvTemp (bool celsius){
if (celsius)

return getCels{);
else

return getFahroi);

private string getCels() |
newTemp= 5* {tamp-32)/8;
return newTemp.ToString();

private string getFahr () {
newTemp = S*temp/5% + 32;
return Convert.ToString {newTemp) ;
} i
ER, BEZEE temp FIARAH, XHBOATRAEGFT., REREKE R
getConvTemp FEAF AR . EHEHLNBENELR, SNSTHRE A LEGESREI T
R, I3RS P S T A
EWRI—ANEEFER TR E THIE TR RPEST, tal D7 LS I (e B 1
e BATXABAQET —MERM, LhR KA M IR, XML FENEE,
WMABBBOX K, KB IAGEAR T B EM, MR RRERG A 2 T RIS
RAHTRITH RS EIE,

43.1 FREARNFERH

RICEARAN B RE XN -27316°C, RUEARASRE, BHERRE T IH 0Tz
EL T BAFERETEMRE, KRR DRSRE—R, RITTIIA T EN R
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public string getKelvin{) |
newTemp = Convert.ToS-ring {(getCels() + 273.16 )
b

M, setKelvin M LRI AREH

4.4 BHETHE Temperature 28

BIK, BAMALAIEHE A Temperature 2 AN 7 EEROFIMTBCZE R S e D B, GNAR GBI B 2 ifE
#RERMELE Temperature K5, TS T —#, (LA (UTIPH D Conversion KN H EE R T 5
BR, REBFET .

private void btCompute Click(cbhbject sender, System.EventArgs e) |
Temperature temper =
new Temperature {-xkntry.Text, oplels.Checked ):
//put result in label text
lbResult.Text =temper.getConvTemp () ;
txEntry.Text =""; //clear entry field
}

X BAISAEA T R B Temperature 288, #AME D BREM B REFTRE,
SESUX LI R K Temperature BB E 4 T (B2 TREMS IREE S8 TE R OB AT e 75 4
RAHEHIR AL RS 284 & I B

public Temperature ( string sTemp, bool toCels |} {
temp = Convert.ToSingle {sTemp);
celsius = toCels;

}

BUE, HREER Celsius 245128, RAVIGR L R rEBH B A S A8 — e i Sy 45
B

public string getConvTemp (}{
if {celsius}
return getCels{);
else

return getFahr();

pPrivate string getCels() {
newTemp= 5* (temp-32)/9;
return newlTemp.ToString!):

private string getFahr() |
newlemp = 9 temp/5 + 32;
return Convert,ToString(newTemp);

}

FEXAREH, BAFHRE TR S, A4 5B A E g, AP R E R,
AT (getCels M getFabr ) TN, SHEEARSTIRE,

LR, BUTERBICEM I A B AR T 7 1 6B R B AR, BT DR T 2
BiEL,
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45 fERETHEXENBERRTE

REEH T, Aok se BERIE RN R 2 T8 AR AR (B 00 . 70 A6 A s bt
RRF YOI M ALRBAET . BIa, sTUBET— T, ERFESAUSMBIRNE, 45
Bz R LA B SHRALER

315.20
3:15.20
315.2

EVATBELA B R AR, BT LRI~ P2 B SR R, 2B L
P A Rh, B 4.2 TRl AT Y 112 0 102.3 BT AS AL

L 5|

2= B

s o b= ¥
42 —MdiF Times 850 AR HRE

RER 3T TABR AR MMERNE, MM TANIEMELERES, NARET
KT 99 WBCLHA

public FormatTime (string entry) {
errflag = false;
if {! testCharVals(entry)} {
int L = entry.IndexOf (":");
if (d>= 01 {
mins = Convert.ToInt32 {entry.Substring (0, 1i}):
secs = Convert.ToSingle (entry.Substring (i+1});
if(secs >= 60.0F ) {
errflag = trus;
t = NT;

}

t = mins *100 + secs;

}

else {
float fmins = Convert.ToSingle (entry) / 100;
mins = {int)fmins;
gsecs = Convert.ToSingle (entry) - 100 * mins;

if (seecs >= &0} |
errflag = true;
t = NT;

glse
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t = Convert.ToSingle {entry);
]
}
}

BFATRMAIEERET R, A7 BRI 89.22 X FMEI, iR E MR E (ifE
1 445 A 60 5 ),

BEFr R EME, TS - EAE AT, WNT/AREAE, R akT
A, SCFNZHIAE, si# DQRALKITE. sx—I#E2PB3 T RIFAME, HALmE
AR R 2 B RR .,

static public int NT = 10000;
static public int DO = 20000;

B 43 8T BT AN Ay — b 5

e Tl

& 43 FHRAREST TN ERRERNE, TR RMEA R E D
451 SHBEFASTANE

R RS R BRI T . 50, A3t SR B (A0 eI B R T BBAY , 3 FTRE 248 A BT 3
AN, SRR AT SEA R B BORTRIHE, TR24R 123473 XM 0B BB 1, 12:34.73,

public void setSingle(float tm } {
t = tm;
if{{tm > minval ) && (tm < NT)) {
t = tm / 100.0f;
}
}

FRRE minVal BEE IBHE B E S ARRTAR, EiEe— 8. Tl 2 b s
HEERERIMVE,

puklic class FormatTime {
public FormatTime (string entry ) {
errflag = false;
minvVal = 100Q;
Tt = 0;
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46 SFFHFREHHE

VIR G AR MR BB R AR TR, & RE MR KT
o CHGIFEA X — HRERALIHRIAYYS, T F String 25049 Split 77 80T IR A5 A s A 40
2. Tokenizer { FIRISHITER ) BREAE, R S E, B—ER—87. #Hidn, 1R
BRI — 1 ERFRS,

Now is the time

W BT ST R 3 1 T T 9 284

Now
is
the
time

EERHXERTE, EEEFESRFHBIEET 555 0 p 8557,
XEHBIT Split B, EAMUT Tokenizer, {EIRFIME - FRMAEMLED, BEEH

RE— T vextToken ik, BREIET, REESHBAERRMENBKEN TSR, TELE
RO SERERYE

//S8tring Tokenizer class

public class StringTokenizer {
private string data, delimiter;
private strinegi] tokens; //token array

private int index; //index to next token
=
public StringTokenizer(string dataline) {
init{dataline, * ");
}
e

//sets up initial values and splits string

private vold init{String dataline, string delim) {
delimiter = delim;
data = dataline;
tokens = data.Split (delimizer.ToCharArray({) );
index = 0;

public StringTokenizer (string dataline, string delim) {
init {dataline, delim);

public bool hasMoreElements() |
return {index < ({(tokens.Length));

public string nextElement () {
//get the next token
if( index > tokens.length )
return tokens( index++] ;
else
return ""; //or neone
}
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B 4.4 00 7 EBETHER.
{# B Tokenizer TR F AN T

//call tokenizer when buttan is clicked
private void btTeoken Tlick{cbject sender,
System.EventArgs e} {
StringTokenizer tok =
new StriagTokenizer (txEntry.Text };
while (tok.hasMoreElements () ) {
lsTokens. Items. . Add (tok.nextElement()}:
}

S iohunire deim

| Towe .|

B 4.4 Z77PRY Tokenizer 25

47 KIXH

E R BEMRF R ENSR (00) WERFETHN T EEHNETRREI, KL
g, BRI S LHIE, EREEFAFRAMRER %, BT, K281, -k
AR ENEH, EMLAEIARMEEE . 8 F XXM R, FERISE B8 R
HMZE L BT

RIE — Bl ok R S A RTE— U SR SO B SRS L T RIIB R, &9 2516
FOLE, BF. Fhe, BEREME (RS,

1 Emily Fenn 17 WRAT 4:59,.54
2 Kathryn Miller 16 WYW 5:01.35
3 Melissa Sckolnik 17 WYW 5:01.58
4 Sarah Bowman i6 CDEV 5:02.44
5 Caitlin Klick 17 MEM 5:02.59
& Caitlin Healey 16 MEM 5:03.82

IMRENRE — TR R T2 RN TRRS, MEEALM AT S E B3R
BERITFLEE | 0 RRFARS. —FhHSUE R BR A MO LA —1- Swimmer 2, %
BrEFRUBR— L,

THRRIMELAARNAUBLANARE, STLALIRFZE, HME AmayLis R+,

private void init() {

ar = new ArrayList (); //create array list
csFile f1 = new csFile ("S500free,txt"};
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//read in lines

string s = fl.readLine (};

while (s '= null) {
//convert to tokens in swimmer object
Swimmer swm = new Swimmer (s);
ar.Add (swm);
s= fl.readLine (};

b

fl.close();

//add names to list box

for(int i=0; i < ar.Count; i++) {
Swimmer swm = (Swimmer)ar| i) ;
lsSwimmers, Items.Add {swm.getName ()):

}

Swimmer J T H R E-FTHUR, HABAEAHRE, F gerio B HIRT LI R
B

public class Swimmer |
private string frName, 1Name;
private string club;
private int Age;
private int place;
private FormatTime tms;

f =

public Swimmer (String dataline) {
StringTckenizer tok = new StringTokenizer (dataline):
place = Convert.ToInt32 ({tok.nextElement(}};
frName = tcok.nextElement (};
1Hame = tok.nextElement {);
string s = tok.nextElement ();
LAge = Cenvert.TolInt32 (s);
club = tok.nextElement (}:
tms = new FormatTime (tok.nextElemenlt ()3

}

f e

public string getName(} {
return frName+" "+lName;

public string getTime() {
return tms.getTime () ;
}
1

48 *¥a4E

Swimmer &M & LA T — String Tokenizer 253251, BTG A NEH S Kas
T = RATRIEE # Times 25PE ], AT W64 AT 008 [ 38 s e, b=
FEFHRET RN RABFRI M PEER, Gk AR ARFN—F EE L B
RUFRET RSB MEITRHR A 4.5 iR,
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LT

IFETT T

a5 #hbFRELGHDIER, BFHANTAS

ST — T HRRET , RS S BRI HAHE S . i F T R $UE#7E Swimmer
K, BRHERHABEESERS,

private void lsSwimmers_SelectedIndexChanged {
chject sender, System.EventArgs e) |
//get index of selected swimmer
int i = lsSwimmers.SelectedIndex;
//get that swimmer
Swimmer swm = (Swimmer)ax| i];
//display her time
tuTime.Text =gwm.getTime();
]

4.9 tadk
HR, TERTE AT Swimmer 2E, TR#EEEE FHFAT SringTokenizer XHIHE B,

public Swimmer (String dataline ) {

StringTokenizer tok =
new StringTokenizer {(dataline);:

410 EMBH

CHHIRHIA R Property Y ¥k, RBE AH . VA BB R FETF , X BH 7 A% FForm
RIS FRLE, HEfIREM, RINEETMA SRR, 0, TENRBRE getAze i setAge
FiE, RE— Age Bk, THYT get M set ik,

private int Age:
//Age property
public int Agel
get {
*  return Age;
}
set|
Age=value;
1
}

ER, RUESHEREL FRARES, €T value FRIKBTEMRTIE,
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BEAXLERE, TLUHE Age BHREFSENREEME, € Age BAKEFSHilL
(o118

age = sw.Age; //Get this swimmer's age
sw.Age = 12; //%et a new age for this swimmer

BEBWE LA T VB PG, HiFE2RFE AR TS . [/ get M set ik
SERABEREAREERE, B84 p AR,

T SwimmerTimes B B F IS TTARA R, EFFE B get 778 M set FERBRE R UR Y, fLid A
FUR AT B R A R M Rk e F oS . T 2 Swimmer 2,

public class Swimmer
(
private string frName, lName;
private string club;
private int Age;
private int place;
private FormatTime tms;

public Swimmer (String dataline) {
StringTokenizer tok = new StringTokenizer (dataline);
place = Convert.ToInt32 (tok.nextElement()};
frName = tok.nextElement (};
lName = tok.nextElement {();
string s = tok.nextElement ();
Age = Convert.TolInt32 (s);
club = tok.nextElsment {):
tms = new FormatTime (tok.rextElement f{});

publi¢ string name |
get{
return friName+" "+1Name:

public string time |
get {
return tms.getTime(};

b
set {

tms = new FormatTime (wvalue);

//age property
public int age {
get (
return Age;

set |
Age = value;

}
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T RAT LU R — MRS TFRAF RS, Y oTime TABKZRAR, AR T
NIRRT LA

private void txTime onLostFocus(
object sender, System.EventArgs e}
//get index of selected swimrer
int 1 = isSwimmers.SelectedIndex;
//get that swimmer
Swimmer swm = (Swimmer)ar{ i] :
swm.time =txTime.Text;

}
BN —TBERSRRBBERTIINBE5EN.

swWw.Age += 10;

CEHTERT L8 TRE, RELT.

sw.setAge {sw.getAgei}) + 10 };

411 C#MIBEZITRARE

AJL N C4 7 R P 2 P 55 DR AR P B A . AT 33X BB 4 1 SRk — 308432 S 2t £ 2
HMERE (LESREAME, Charles Simonyi ) SIBME, —&R4HR Java BRTTHRE .

BWTERS CHEEfRT (HCREL. SURAES ) (AT, RS FNBRERE, 4
—MEFEFE MR, RERXRGEE,

WRFANPHEE B3| FiRE  ERMEE, EERABIIERELT. RNEFUXREF
B, RNELFILUNEFEIL, R HELMEPNEFBEARNERAER, SRS
FE, Fm

swimmerTime
xS HR K=
Buttons bt btCompute
ListBoxes Is IsSwimmers
Radio { B354 ) op opFSex
ComboBoxes ch cbCountry
Menus mny mnuFile
TextBoxes tx xTime
412

CHEIAT RCHEF T — IR, MR, (REA R LR R — b REs
LIS IRANGE R R 4T ER A ok BB — A2, RE oW 2 R OB oAk Tl

FRE 4.6 TRIR BRUT . B Process AR, AMP XA UL KERL/NE B RHER
FFIRET. REAUSRETRERFHNHATE, MRIXESRATHERRN TRHERE,

RER—PAFRNEE, UERMEE — LN B, ki U EBAEmN TRk
BHRARETH ., ATLIR BB —H2mrE

private delegate string fTxDelegate (string s);

RS R —ARENTH, HAETIRE. FHE—REER,



Fadr ECHPRALZFGR 39

|
H46 BAALHEK—ERARF
fTxDelegate ftx: //instance of de_egate

EETE fx FRETRP—MFETENE, TEE—THAS, BE—IHHE,
WL T — Rl E, BENAZAETR P ER. 8181 Cmpital 2, ©5—
A fixText ik, W0FBix,

public class Capital
{
public string fixText { string s } |
return s.ToUpper (}:
}
t

BB — Lower &, TCRFEHA I fixText ik, HEHEXER—HENE,

public class Lower
t
public static string fixText { string s ) |
return s,Tolower ();
)
}

RARL AT RN —1, BEAH—A fixText FRRAZAET R,

private void opCap CheckedChanged(cbject sender, EventArgs e} {
btProcess.Enabled =true;
//assign an instance methed to the delegate
/fcreate an instance of the Capital class
fix = new fTxDelegate (new Capital().fixText};

private void opLower CheckedChanged (cbject sender, EventArgs e) {
btProcess.Enabled =true;
/fassign a static method to the delegate
//the Lower c¢lass has a static method fixText
ftx = new fTxDeleygate (Lower,fixText):

b
X, HARAIRAENIEE S ERE kRN EE R AR,

ftx =new fTxDelegate (new Capital().fixText ); //instance
ftx =new fIxDelegate (Lower.fixText ); //static
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TR, AHik Process A, HEM fx (U EPATARRI TSI T

private void btProcess Click (object sender, EventArgs e ) {
string s = ftx( txName.Text );
lsBox.Items. Add { a }:

}

fix 772 AR HA RIGE— 1 fixText 7 B A el

B BT LI R RHR A S MR, HERI R E— 2R, BRI AR D
FEEER fixTexe J7 KSR R THEE.

413 %o

C#RIAT —FEREIE B, WES IS, B UAEM T EiRE R ETE, B
BERERBRATE . FTEH BiList 26t &S| SR P12 5 | fr(8,

public class BitList
{
private int number;
public BitList(string snum) |
number = Convert.TeInt32 {snum);

// here is an indexer that
// returns the i-th bit of a value
public int thisg] int index] {
getd
int val = number »>> index;
return val & 1;

}
}

HE 479, EHTENRANR, ESRASRERNEERD N, FENEs ELH%
2 BitList 25 B HOMEBL ST A 1HL,

LT e

B 4.7 FRT IR —MEE L L ENRORR

private void numericUpDownl ValueChanged (
object sender, Eventirgs e) |
//get the index value from the updown control
int index = Corvert,ToInt32 (numericUpDownl.Value };
//create an instance of tha BitList class
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BitList hits = new RitList {(-xNum.Text };

//get that bit value using the indexer
int bit = bhitg index] ;

f/add it to the list box

1sBits.Items.Add (Convert.ToString (bit));

1

TR BRI, RIIBXRCT AR S| BRARFER, ERERRHNE, Rk
HREER B SRR .

414 EHFEH
TE CHUBMARZ T, R MR E A ES LR AR,

+ - /% 5 | 0~ g€ 3» == l= 3 < m= <=

AU S EREE R ERX LB RN E L. TRUA— T E B Complex E X “+7 2
ﬁ:ﬁ ) jﬁf‘.ﬁﬂ—F :

public static Complex operator +{(Complex =1, Complex c¢2 )
{

return new Complex(cl.real + c2.,real,
cl.imaginary + ¢2.imaginary):

}
AP ER PR ELER, RIJEF B,

415 NG

EREPHE T O, BIBRBGUITNEMRRAE TS, ST UGSHE. S5
RENEY, BTEPTLAEARARFE, BaTUARKTERE. REE. B ke
BT HOB H Y getXoo I setXxx PR RS TE B INTESE, B3 HABSER F TR

416 HHPHIEXRBRHERF

Temperature Conversion \UsingClasses\CalcTenp
Temperature Conversion \UsingClasses\ClsCalcTemp
Using Classes

Temperature Conversion \UsingClasses\AllClsCalcTemp

Using Classes

Time Conversion \UsingClasses\Formatvalue
String Tokenizer \UsingClasses\TokenDemo
Swimmer times \UsingClasses\SwimmerTokenizer
Delegate \UsingClasses\Delegate

Indexer \UsingClasses\Indexer
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BAEAIRFM 00 ({1 C#F VB.NET ) FI— PMEESHE: &, £ Windows Bk, [
0 Hello & {&, IDE (@A RINIE ) S4B — DT FIRERISER .

public class Forml : System.Windows.Forms.Form

X RABRNTEBRE H A Form KW —DFX, MARERELH . REAEREERNZT T
DLEfE— LRI R, HEE eI RN, XSGR N A RIE AR, FE
SEREERXHRHAT.

51 WIERH

A RREH LT R, 708 LAeRME . WEREMETFERSEZME,
BT Form 28, Wi ATIEAT AL, TR R REH Form1 28 1) Hello B 11 4 IR AVHI 1
@ﬁo

public class Forml {
public Forml () { //constructor
InitializeComponent ();

}

R A CHER, MENBRAEREEMMBLTE, TURSRMERES, HAd
FERTIE I HIEEE. TRAENEANANEERYN, RESAER— PR FSHEH
ERH .

InitializeComponent /7 ¥k (828 IDE£ERK, ERETHRNEE & 1 A ML B4
o MR TR HFormZE M ITH AR L RB , A H EHE —FH Minit) % , #EInitializeComponent
HERFAZERATE.

public Forml{)]
InitializeComponent () ;
init {);

1

private void init ()4

X = 12.5f; //set initial value of x
1

5.2 C#Hpg&EH Graphics 3%

EFE—TAFF, BIVERE —MEB M A HHE ( PicnreBox ) Bl —MEL ST, CH
PR Windows REEHAH, paint (A% ) FEERER, TLUEES pain E4AERT
LR AC LTI T, S8 ORI/, BH RSB, 4% paint B4, KT HHEX—
& BIOIQIE—TEK (Form), wRE—MEAE, WA 515,
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B R ERA—EAE

MG, B DT REP ¥ PictwreBox , ¥E Properties B 1 #6#% Events H4ll (454 IR ),
REHHA—TREHE PicwreBox ERIFTAEMHMFIER, INE 5255,

: =
B 52 4 PictureBox 3% Paint {5
M ifi Paint 44, 7 Form BB ESL R T HiE,

private void pic Paint (object sender, PaintEventArgs e ) {
}

# InitiaIizeCompor;ents J7 38 112 PictureBox 4 B T % 1535 459 Paint B AEE9RTD,

this.pic.Paint += new PaintEventHandler (this.pic_Paint);

PaintBventArgs REAMERGER L TR, TUHIZGEEESELHMETR, L TLE,
RGBT Pen XM RMLH], HEXFE, FUUERTHERE, TEAEER T —BRAE
FhIHNBGEES,

private void pic Paint{object sender, PaintEventArgs e ) {

Graphics g = e.Graphics; //get Graphics surface



44 CH XX,

Pen rpen = new Pen {Color,Black}; //create a Pen
g.drawLine{rpen, 10,20,73,80); //draw the line
'

ERX BT R, SBKEE Paint FHTRS, BAIEE Pen if &, 7T LAFER O AR R E R B4
ERMK it AR, e KEE.

5.3 f{ER4*

FECH, [ERSKRRES NIAHZRE MR, EFROIRELE, REBALFNTERB
BT HI5, FA R A RR 22 A SR O T B AR I AR, RITRE — R
H Rectangle 2, EREEETEH E 8. BHEAEWAN L. HE B daw F%,

namespace CsharpPats
{
public class Rectanglef
private int %, y, w, h;
protected Pen rpen;
public Rectangle{int x_, int y_, int w_, int h_ )
{

//save coocrdinates

okl

LI S T I |
3R

il

i
-

(s L ]

ate a pen
= new PeniColor.Black);

[5 M-
= -

public void draw({Graprics g} {
//draw the rectangle
g.DrawRectangle (rpen, x, ¥, W, h);

}
}

54 ZFT

W 2 23R B % F 25 [6] . Visual Studio.NET 44517 H Q1EE— F097 H & H R0 2525 ],
ATEERMETBHIZ A FE 6, Al LR T A28 B, 00 H R e 2 2s |a] 8l, SR L)
BB T 0L FAE, Rectangle 28 X FME B T — NFREE, R EEE System.Draw-
ing 25 H]#) Graphics 3%, %G FESEHAE 4 Rectangle 2%, IE4NATEATE DI MAEE, A
TEETRTHY Rectangle R EH LR AL F OB A%k, QEREA Rectangle JE7EE H 2 4
T,

B TR Form BH EFAAR, BAVMEEN NZEZSHANRA,

CsharpPats.Rectangle rec;

H¥ Form BTOE, &% {2 & Rectangle 2¢45324) .

brovate wvoid init () |
rect = new CsharpPats.Rectangle (10, 20, 70, 100) ;
}
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public Forml () {
InitializeComounaent();
init{};:

;

PRI 2 IR IR B SE 022 B TARRY Paint T EIBRIFF, BB ES Rectangle L),

private void pic Paint {(chject sender, PaintEventArgs e )} ({
Graphics g = e.Graphics:;
rect _draw {(g);

t

BRME 5.3 PHEF.

5.3 TR T A0 SR
5.4.1 A Rectangle 2481E Square 3%

ENFE RARRETEMEH, ERES EATHILETT UM Rectangle 25384 1) Square 2, F
R Square 24,

namespace CsharpPats |
public class Square : Rectangle {
public Square (int %, int vy, int w ):base (x, ¥, w, w) {
}

}
}

% Square XA B F—MUEEH, 02 Rectangle AIHI7E EBHE R Square FiRy 5B BUH—354
ET WA THIETE SR 584K Rectangle 2,

base( %, v, w, w)

FER—AIWREE: RIMERREABCT 25T, HNE T A SNnRROFREE
S RRTE

Rectangle JSRIR M ZH B LFHLH T, &, BABRA Square K1 draw ik, A1ESE
FHCHIE, SASERAREY R, MRELRIIFERESM,
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Ll Y L F R e R A — M RNR RS, * RS HfEx A,

private voicd init {
rect = new Rectangle ({ 10, 20, 70, 100;;
s5g = new 3gquare (150, 100, 70};

1

BRIFEA— AR THRR, 75X B SR,

private void pic_ Paint { object sender, PaintEventArge e } {
Graphics g = e.Graphics;
rect.draw (c);
sqg.draw (qg);

]

S BB MIE R NE 54 BR,

e s S

|-t FRELE -T

—— —

B 5.4 Rectangle FEFIH FIRA B9 Square 2%

55 FER. FEHMRPH

FECHE, FILURAS BN, kU 945 A0 ( public ), A B ( private ) BREHEY ( protected )o
CRHTIEATUBHANOLER, B A3, R iE M IR A,
FAE getXoox M setXxx P E RECR L B ARARBUEE . ibX PR BRI E R, B E—
MEEMER, BAEER TESEHE, RAEH, HhR RN —AE SRR TR, RN
TAEB YRR, (H3SIM E M T A SRR RN,

CH LB protected L4, B EAF R LURSEIH, FHPNTRBERERIRE
SRELVMR, [RIREH, BRI U h R g A B B R A K ARG ] AR B
M. WMRBA HHLMIANRS, BUARE I,

56 E#

AARE A SR T B, CHUREART AL TRARATE, AEXEHSA A RS
B B, RITELIE—) SwingTokenizer JEYTH, 7ER AT LR BHIHAF,
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tok = new StringTokenizer ("apples, pears™, ",");

B A B H AR E NS, iU ERMERE. THRAMERE.

public StringTokenizer {string dataline) {
init{dataline," "},

public StringTokenizer({string dataline, string delim){
init {dataline, dslim);

}

private void init{string data, string delim}{
F A
1

R, CHOAFEREME, RERERSERHIRESRSEERN (HES) ik,

5.7 virtual 1 override =&

WRERAF AT, TREREEPER T, WROREET I AR vitual, R &
XR, IHREZEERA RS FHESEGR RO EMRR, MAREAEEPNI®. B85, AR
P LR override X BF A B B .

WMRAEIRER B T override T, (H3F TE A N vinval, HiFHLEH
PO AR MRIEIRAEZE QIR A S HEFNIEE FHE SERAGHR, ERREH
BAHIEFH A override, RME—MER. NRAEREEXEQE M F L ARAEEHER
override, tELA NI B EH LS T virual, BIP a0 & & 1B, (HREEH TE, EniEE
BUBRIAREE, ERRRIREEDRITE,

58 HEREXBEWEFZE

B A8 M Rectangle 21k —37 2 DoubleRect, & (R FRBR A I L MREREHEE .
BAHEFZE P draw 77357 B Y virual,

public wvirtual void draw (Grashics g ) {
g.DrawRectangle (rpen, ®, ¥y, W, h);

}
FEIR 425 DoubleRect MM T, N T REBIIMILHE T, FEGR—MEEE,

public class DoubleRect:;Rectangle {
private Pen rdPen;
public DoubleRect {int x, int y, int w, int h):
base(x,v,w, h) |
rdPen = new Pen (Color.Red, 2);
}

X EREHH DoubleRect 5T/ E A O BY draw J71%, ¥ draw F AR T LU ALHKH draw i,
{AFERINE CHEHIEH,

public ovarride void draw ( Graphics g ) i
basa.draw { g }; //draw one rectangle using parent class
g.DrawRectangle (rdPen, x +5, y+5, w, h);
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B, RNEEHEEHLFMR T, BITRTE Rectangle HME R EEE N, WK
DoubleRect B RFFIXES WK 75— R4, FHHEA Rectangle T 1Y LAS R FAAT ROV R
tial: o

protected int %, y, w, h;
Bl 5.5 gy b R 2w BREEHNE D,
[ Bt angie degisding

PRT T

5.5 DoubleRect 38

59 {EHnew BBk

A REHL BT AT Sy vinalit , 53— PR B B O B 8 7 2R T U A 2 B e B
Finew RET, RGETHOREBER TR —EF (585EL) Mk, THHLET, ReEx
IRAERFRESPWE L ik, mHLREHA MBS k.

public new void draw { Graphics g ) {
g-DrawRectangle (rpen, x, y, w, h);
g.DrawRactangle (rdPen, x +5, y+5, w, h);
}

5.10 3% Windows =4

FECH B, (RS EBRAS MEEIA M Windows QIR KSH, X EERR—1
TextBox 1, YT Tab EAG & SHF T ER, WUBEBRITHA, £CHE, RN
ﬁﬂﬁm&m%ﬁiﬂ—Tﬁ%.ﬁ%ﬂﬁﬂ“ﬁﬁﬁo

SERI H BT Bl — MBI TextBox BT, S5 A Project | Add User Control 3224038
Ii—1 HiTextBox %%, BR1H HiTextBox My 4kE TextBox, T/NE4kE UserControl,

public class HiTextBox : Textbox |

TR~ BB, SSHIRE, ¥8 HiTextBox 5152 HBIZETF 53088 4531 i Toolbox
RO, 7T LAZEQIRBEMEATE D B AR HiTextBox BYATAMESEHY, 0 5.6 FFR.

BERIBER X, BAZRRELTHAR,

public class HiTextBox : System.Windows.Forms,.TextBox

{

private Container components = null;
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private void init{} |
//add event handler teo Enter event
this.Enter += new System.EventHandler t(highlight);

//event handler for highlight event

private void highlight (cbject obj, 3yster.Eventirgs &) {
this.SelectionStart =0;
this.SelectionLength =this.Text.Length;

}

e e

public HiTextBox () {
InitializeComponent {1 ;
init();

B 5.6 Toolbox B T AIRIRAMHEL, £—i5&
BB O -85 8748 | B/ T HiTexiBox B— 1354

XRER AN E. RITARS HTORBRE T — 5 Windows £, HERE%E
iR EES6THERNBFNER. MRBETHERF, THEEGEE, FERH TexBox FIBLZER
HiTexiBox &8 MERNTT R, RATEENIZER Tab SBHESHBOHEE R, XL CHBR
Rmﬂmmuﬁﬂ%%ﬁﬁ”ﬁﬁogﬁWﬁ,WﬁﬁﬁTﬁmmﬁﬂﬂmﬁm,%ﬁE@ﬁﬁﬁ,
B BE 5.7 R RER HiTextBox —HREEER,

"B sghlighted bt desm <ol xil

o

B5.7 —PHIRER HiTextBox £ H Y TextBox ¥4
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511 #&0O

BRUR— AR EME T — M AEUSRNEE R ESRN—R I LTk IR 1 5E
XA -7, IR TS TR0 BOAR FR— M4, B— R & O R e s
k. BOFHABFENES, BAEE FkEk,

HTEEIT Xy 80, WATLHRE THE Xy RERTIHXA 2%, SELEECH
FRERFIHE . i O RAVFME M SAREEH, 80 BIE— P RA B BB - 320 —
HKo

BR—AERF T, HIARET TR LT LisBox B— A EEN B RBETIRMED ,

//an interface to any group of components
//that can return zero or more selested items
//the names are rveturned in an Arraylist
public interface Multisel {
vold clear();
ArrayList getSelectedi);
Panel getWindow({):
}

SE RS2 BLSTBUE O AT SAN , RS B SR T i 1, R E R I O i Tk i
TEAE, BATT RN,

///List8el class implements MultiSel interface
public class ListSel : Multiself
public ListSel() {
}
public void clear{) {
}
public Arraylist getSelected({} {
return new Arraylist({);
}
public Panel getWindow() {
return new Panel|();
b
}

T AR B Bl %D,
512 &%k

WREFEI T — BB LMo IRIE— AT A R0 , B i
R, BUAN, RATE X— 4% Shape, VLRI IR, HAUR T FHATFLEM Pen R, K
AR FFENEEBRERRNSET R, FURTTRTHRES daw 7k,

public abstract class Shape {
protected int height, width;:
protected int xpos, ypos;
protected Pen bPen;

-

public Shape(int =, int ¥, Lot h, int w) {
width = w;
height = h;

Xpos = X;
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Vi
new Pen(Color.Black };

Ypos
oPen

}

public virtual float getdrea{) {
return height * width;
}
b

R, XBHdaw HEESCHIAN, HARUASEE, BHAESMATOAE. £8

Rt A IR IR Y,
ANREBVREAHA R (0 Shape ) WWSEH), HAERVRESEIN TG AR £ KA. R EpEE—
T Rectangle 3¢, EERMIXETE,

public class Rectangle:Shape i
public Rectangle(int x, int vy, int h, int w);
base{x,y,h,w) {}

public override wveid drawi(Graphics g)
g.DrawRectangle (bPen, xpos, ypos, width, height);
}
}

ER—TEBA . ATLEMLHZE, CHERIER daw ik,
BT B — 1 Circle 25, B84 H O AY draw J?:T?’E'o

publiec class Circle :Shape
public Cirecle(int x, int y, int r):
base(x,y,r,r} ¢ }

public override void draw(Graphics g} {
g.DrawEllipse (bPen, xpos, ypos, width, height);:
}
H

R, WRBEEBRAER, SELMHE R A init 7k BAIBAER A, BB, B
HEN RFHESE Shape, BTLLANE 24 1#51EH Shape 34 .

public class Forml : System.Windows.Forms.Form {
private PlctureBox pictureBoxl;
private Container components = null;
private Shape rect, circ;

/===

public Forml {} {
InitializeComponent {};
init (};

1

/===

private void init{) |
rect = new CsharpPats.Rectangle (50, 60, 70, 100);
circ = new Circle (100, &0, 50):

}

J&, FERTERIERA) Paint EAHCIBE TR daw FERLRXF TR,
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private void pictureBoxl Paint{ object sender, PaintEventArgs e } {
Graphic¢s g = e.Graphics;
rect.draw ( g };
circ.draw { g }):

}
FER 5.8 FPT LIR BT T4 L

B58 & MEEA—TEEYHREARENRNESR

5.18 BOFMEIEALLRs

IR MEORRGE T I RE NI ENE L, TR D WIS PSSR e
& REASEREMBIAN TR, SMECRRTIATRE, FONKSRERMET —Fit—
TRENFTRNTRAHR: — T RER, —PRATED, WRSHZHEO IR T— 18
N5tk REReP=EER,

R IRERBAE TR —NER, TTRE— RS RN, T THGTE, H
ELA AT EREBI Y IR . TR MR, TUSINEIRE S, Xkl
B TR EHTIGI R, R~ MR R BT R EEE DAL, BEAR ERERT—
A, BRBRAR, — M ERRENERR, WRRSRESRWEN, T EE DN
B B REERERNR A A 0] TARRRBE—ANEHE X, VPR AR R AR 4 3 P TR X
LR,

Ty — Ry AR I 25 07 H A, RO Sk W] LARHIE AT R A 5 IR B 43R, (HLR
B BHOBRABREREA G ARBA Y. TEAXMERN Shape X,

public class NullsShape f
protected int height, width;
protected int xpos, ypos;
protected Pen hPen;

public Shape{int x, int y, int h, int w) {
width = w;
height = h;
Xpos X
YVROS Vi
~ bPen new Pen{Color.Black ):



public virtual float getArea ) |

}
!

HE, daw AR ST RERRAGEHER, ORSMELAHEE, MARR

return height * width;

BEEAWATNE, M ARSI LRSI RERE T

5.14 /&5

FRFHEEY T CHIORE T ERRE. CHIREL T HOR | 108 BB RER LI, B
SEQIZE Windows #E{HIIIRAENRA, ZREMNEN R, SEDINAE C4HBEITHA,

515 BEHHIHEEEBPHIEF

Recrangle and Square

\Inheritance‘\RectDraw

DoubleRect

\Inheritance\DoubleRect

A Highlighted TextBox

VInheritance\Hitext

Abstract Shape

\Inheritance\abstract
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F B PR EIER % —B#E T (Unified Modeling Language, UML ) 224, RhEFAH
Bl 7 = & H Grady Booch, James Rumbaugh 1 Ivar Jacobson 7E T/EH & BT HLH, X —BASHH
BN T RN, BETHR—Fin. TR EH PRI UML 89455, 2081 Booch 2
(1999), Fowler 1 Sco(1997)LA & Grand(1998) FREMH . AEHP RN BERASEEATIN—RE
BRI,

BN UML B RnKAER AR . ERTmNE (&JLE8EE A4 LEI6E ).

public class Person {

private string name;
private int age;

IFEETES

public Personistring nm, int ag} {
name = nm;
age = ag;

}

public string makedob({) {
return "hired":

}

pukblic int gethge ()} |
return age;

}

public vcid splitNames() {

)

}

EITH UML Rk, 1 6.1 iR,

Person
na::r;e:st;-'rt;g )
agenint
Pérson{ nm.aé}
makeafob( }string
getAge(fint
splitMNames{)void

6.1 Person2t, B TREBTRFAE I

EEATRGE TREMOE (RFMNIE), FHEFSELENNTE, FEFR LK H
o BTHHMMSRRRAM T, P “+” FoRAEW, - BFREN, "4 BRE
P, WA KA TR, MENEEHAERES 4 absimact 7 374

SRR, BALE UML BRA T STHAREE, 118 6250,

UMLAERE MM BT RE, 8% R4 i BREHe 9 B 854, Pn7e @ 6200y, 384
BT AR e,
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|._ Parasn
|

| Parsomy
|~ R |
L
I L gl r
= Perignmag) ige
¥ P
'|".lhr-_l.lh||-1;r'|'g aloh
Frig e
| = penbgn| Lnt :
, : ehge
# aphithliras| woid | sl lrias
|
(a) &}

B 62 PersonRH UML B, B TIRAXRFER, BoOEARMT kAR

6.1 &

RIS B~ Person 3, ERALHN ., ZRPMEAANHEEATE, DR HERE
Hi B Employee 3. £33 Person 1, #H73% getlob BN Wil AR MY, bR I ML abstract 3
FHE.

public abstract class Person {
protected string name;
private int age;

public Perscn(string nm, int aq) {
name = nm;
age = ag;
!
public string makedob() {
return "hired";
}
public int getdgef) {
return age;
}
public void splitNames ()} {
1
public abstract string getJob(); //must override
j

BT RAEIRA H Employee 38, I3 getiob AL,

public class Employee:Person {
public Employee(string nm, int aq):base {nm, agl{
}
public ocverride string getJob() {
return "Horker";
}
}

FA—RELAR—A 2 DL R MR, B Employee 3514, T2 Person 25— T3, AT
AUMLE#ETR, 6.3 FmR,
X, Employee B EFRERAFET, BRI EEKNE, BYERNHRE Fi

getlob St F REKMIH., REMALA HrEIERRYR, E£RNJH], HUML AER
R, BTN REENE, hAEEShE s,
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I Person
Chome T
Person fconstructor}
 makefob : ) __Empl(ryee
: gethge :
.' spitNgmes e Employee {constructor}
gedob fabstract) | getjob {override)

_______________

B 6.3 B Employee 2584 T Person 2Ef) UML &
6.2 BN

BR T HUk/R B EBAR ST, 00 UML BB R AR g &, I 6.4 B, WA LIS &85, K
TERESH (<<interfaces> ),

= Command FieEr
_____________ |

T I

| Execute Kb - tekixit

| Execite

K64 FileExit S T Command #1
6.3 #AA

LR, WG B9 UML Fom B 4550 2 T A £ Eofbod KEMAE. i, &
128 Company 7] §E04E— > Employee Fi—} Person 524 ( A RERREREA ),

public class Company {
private Employee emp;
private Person prs;
pubklic Company () {
1

}

HUML EZ R Py, il 6.5 i,

2K 2 ] 2% B 32 7R Company 75 0~ 1/ Person3Z ), 0~1-7Employee S, 374 HE %R Company
KALMRIE,

MR- RPERN LML LD, 40 Employee A, WFHFR.
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pablic class Company {
private Employee[] emps:
private Employee emp:
private Person prs;
public Companyi() {
!

}

NFAHERRA G FERE—RE D " H—1 0" BB, WA 66T,

i ]
: Person :ﬁ;—“i—_ Company
L -
.{“.

Employee

6.6 Company I8 5FEXH K Employee 3
ﬁ%ﬁ%ﬁ%‘ﬁ‘%ﬁéﬁﬁ% RAREKELE, AAEHLRRANTRAES, BeRBERWER,

6.4 H;

EESRIERUMLE, S ABRED28 AW RN E NIRRT E, TR
BCE A UML B R EETT . R AT, RER SRR, CALRE
WRGLRREIE R, TRBIRAEMNGAL, B 675R . G R —A% i B R
ERTTE, ‘

VacationVisitor | Employee
o T visit{this) ) ;
wisit _a;:méW accept

SRR AL S A A ot b L w5 ey o s

E67 BRI AN TESL

UMLBRREF PHRRRN AR, EREMUMLNTES, 5 ESNEERR, B
2, RITTESEESGRCEM % T A B F R AT E.

6.5 H WithClass £%] UML

e BT &9 UML BE#S2 H MicroGold &9 WithClass BRRFS 510G , BERFE A BB 1T 02K,
AR B UMLAE, B7 1% SHEKEBITTHE, AR HEENHEHLE, Rk,
BIRIHEAR TR WithClass B VR RAMNNE B 2T, X8, BETLLEREEHRE
Dt P WithClass BURAREERF , B AIFOTST 4R A0 UML A, HIFL8/0R Sl 4 BE R
FHER.
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6.6 C#IHEH

FAPETA EEFAR Visual Studio NET HE R H X . BEBRFHAARTRE T HBK
WA, BET LIS H AT HiE.
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CH LTRSS 58, I3 A RRRIALEHRAL L.
7.1 M4
C# FROBATTR NI, IORAH— M

int{] x = new int[ 10];

BEAER 104K, THEMAOR 9, XM, JHTRRHRT 17, 5C, Cr Rlava PRHF)
.ﬁ_-#o

const int MBX = 10;

float] =y = new float [ MAX];

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

zyl i] = i;
1
NIRRT RHNMETRATB R REM 1, EMRATZENTT AR b BT aee .

BRI R REE — M RERYE, RIS TSI R/,

float[] z = new float] 20];

for {int j = 0; j < z.Length; j++) {
g 31 = j;

} . :

C# FHBHR DTN, THUELMAHEEFIREE. ERATE— T RENSIH, B5

AEEE, WHEAT mREE:

float[] z; //declare here
z = new float [ 20]; //create later

7.2 MEXHR

System.Collections 5 FERA X T HMA AN T AL BHMR, TRLET LS RFm, &
BHE.

7.2.1  ArrayList

ArrayList ( B ) MRAR LR — W ERGEE, TURBEMEGITE. M AmayList
BT B A S R, BURY ., SRS TR.

float{) z = {1.0f, 2.9f, 5.6f};

ArraylList arl = new ArrayList ( );

for (int j = 0; 3 < z.Length: j++ ) {
arl.Add (z [ i1 ); '

}
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ArrayListA — " Count B, RIATHECHETHITRED . TN ORI RELR W1 %
VilRIFALR, XERA ArrayList H8 T — 4.

for {(J = 0; j < arl.Count; j++ ) |
Console.Writeline {arl [ 3] };

}
AT DA A foreach TEPRES IR P U1A] ArrayList Wi PRIR A, LT AR ERIRETITR, h
ATHRENE ArmayList K

foreach (float a in arl ) {
Console.WriteLine {a);
1

ArmayList HR] BEER ) F B0 F 7.1 iR,
£7.1 Arraylist pi A%

Clear % ArrayList AR

Contains {object) N8R ArrayList 0 FEA A, WHEE vue
Cepylolarray) # AmmayList £ AREN B ——2E¥ 5
TndexOf {object) EEZI RS —MREE

Insert (index, objact) B TEEAZEENR

Remove (ohjact) AP RBEZOLE

RemoveAt {.ndex) MR e B TE

Sort X ArrayList HEFF

M ArrayList FEUH B8R RABE object 68, XRLEPRY, 7o ARTEE TR LHEER
RIEREE,

float = = (float) acrlf jl;

7.2.2 Hashtable

Hashtable (W92 ) £— AR S , RPMEI0 B AE D R FERVIE . 28F—&
RFNTFHE, WAl LRHMERE R RETRESAERER 8, HE M TELHRE—A
T~ F . {65 Hashtable 7T LASRGEIAIR] — M ATILFHACRE, IR LK% 7RI H 4
EiR, QE—-MERATEHRE—HE,

Hashtable hash = new Hashtable { );
float freddy = 12.3f;

hash.Add ("fred", freddy): //add to table
//get this one back out
float temp = (float)hash [ "fred™ ;

IE®, [ ArrayList—#, M Hashtable 783 #3468 &35 192658, Hashtable thg
—~ Comnt Bk, o FAREBRAERFHTIFRTEMWH|E.

7.2.3 SortedList

SortedList ( HEFFK ) RRF VR MNSEE, TRLELE TR FIHRaE S L8 2R
TLE.

float sammy = 44.55f;

SortedList slist = new SortedList();

slist.Add("fred", freddy);
slist.hdd ("san", sammy) ;
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//get by index

float newFred = ({float)slist.GetByIndex({0);
//get by key

float newSam = (flcatislist] "sam"] ;

TF System.Collections 4 7725 [G7R 0] LA B B Stack (4% ) T Queve (PAF ) A&, &=
TESEEFEN—F, TUEREFI SR FRIIEAT N &,

73 RBE

C# R MERAHE, TARRAREGE RS REN ., RE4HEGE AR e
RHIETEEE oy, REH catch EEHHEHR,

try {
//S5tatements
}
catch (Exception &)
//do these if an =rror occurs

}
finally {
//do these anyway
}

—RERRHTERE BB OMNER, BT THEE TR AL iR
o BEMIAENRE: ST uy i Mgt , IRBAHE, SR tnaly 54 (AIREHE),
Bk MRRAER, BWEBE cachiBE, WTUERAERR, KERHEEE fnally iE
1, EEFRHR,

?ﬁ%ﬁ?%ﬂ?ﬁﬁﬁ%ﬁﬂﬁﬁ!m$ﬁﬁwﬁﬁﬁﬁuﬂxﬁﬁﬁfmﬁﬂm%ﬁﬁ
HET MR,

try {
//note- cne teo many
for {int 1 = 0; i <= arl.count; i++)
Consgcle,writeline (arl] i] );
}
catch (Exception e {
Console.writeline (e.Messaqe);

}
RERTHE T HREE AR NEALR, RENEET.

012345678%Index was out of range.

Must be non-negative and less than the size of the collectien.
Parameter name:index

at System.Collections,Arraylist.get Item(Int32 index)
at arr.Forml..cter( ) in forml.cs:line 58

B, MRAHRRE, BITHESSH—&KEREE, B EHESFESSET =,
HEE WA — S REER 72 b,

R72 CHhNERREL
AccessExoeption BIRELFEF e E R
ArgumentException FAFIERNSHRITHKN
ArgumentNallException SHEH
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(&%)

ArithmeticException N TR

DivideByZeroException #Hok

IndexOutOfRangeException A TR

FileNatFoundEaception pat s ] )

EndOfStreamException WHAD TRARSER (03X A

DirectoryNotFoundEx ception B 53

NullReferenceException X REREHTBIER— LR E
74 1 RE

W] LIAE—FRF catch RPIFIRB B ¥ IS RS T,

try {

for(int i =0; i<= arl.count; i++) {
int k = (int} (fleat)arl] 1] ;
Congole.Write (i + " ™+k/i);
}
}
catch(DivideByZercException e){
printZErrie);
}
catch (IndexOutcfRangeException e) |
PrintOErr{e);
1
catch (Exception e) |
printErr (e} ;
]

SRR ER R R A A F a1 5,
7.5 MR

ERERERHT W LOREERER ¥, A throw B4 R % (68 BRI, i ERREH
b b B
try {

//statements
}
catch (Exception e {
throw (e}; f/pass on to ¢alling pregram
}

HER, C#ATEE Java {3 throws, Java "1 throws IS — N B i — A8 Baak
B E RO ERE R,

7.6 3THE4bE
C# TP SR AL TR S 4R T — 204 24 A V5 AL SO 7k
7.6.1 File 7

File (3UHF ) MBRINHE—SHF, FEARMIMAREFAE . TUE LR CHRRRA T — e
FIMTT e B R mRA N, RS, AU new EH 4 0IRE File 93500, BATRIE
B4 A File B 5YE
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if {(File.Exists ("Foo.txt™))
File.Delete {"foo.txt");

7] LA File 84648 F T E T4 EENT4R ( FileStream ),

//open text file for reading
StreamReader ts = File.QOpenText ("fcool.txt™);:

/fopen any type of file for reading
FileStream fs = File.OpenRead ("foo2,any"):

TER L HA I File 77k,
BEAE (i3:]
File.FileExists(filename) FHXHFE, WK une
File.Delete(filename) . MRz
File. AppendText(String) Em3A
File Copy(fromFile,1oFile} 0 —1o0f
File.Move(fromFile,toFile) B, WEPaSeE
File.GetExtension(filename) B E YT B
File. HasExtension(filename) EXHAYT B, W2 wve

762 iENAENH

BE—PIF A, B ILME A File X S — 1> StreamReader 8, #1175 FICAR M7 Baid
BUE,

StreamReader ts = File.OpenText ("fool.txt");
String s =ts.ReadLine ( );

763 BXEXH
BRIE-—MUAHIFE AR, T CreateText 3R — 4~ StreamWriter X2,

//open for writing
StreamWriter sw = File.CreateText ("fool3.txt™);
sw.WriteLine (“Hello file"};

FERME— AT RIS ISR, W B0 Stream Writer X1 £, 3646 F T3HMAY
HAWRBERE N true,

//append to text file
StreamWriter asw = new StreamWriter ("fool.txt", true );

7.7 X#a@GopmEy

RGBSR AT AFIR B3 R . I8 . IR, B RF
T, FEXHE SR B ARG RERATIRA R . Bt A AR 0BT e
RSP BARFERAE try SR, SCRERT AR RRIRRT AT P BEAOSEHR, B RS A R Seiresiz,
BRI AR EERAE SO A T BRI 5% . RERTGE R Exception M RS IRE
HEREERE, BERUABENRRNFEHITARMOLE, REWSH TR,

B, AURETIIFRITF— A3k,

try {

//open text file for reading
StreamReader ts = File.OpenText {"fool.txt");
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string s =ts.Readlinet};
}

catch (Exception el
console.writeline {e.Message)

}

7.8 ®WRASHERE

AR AR B BRI AR 2B R A AR : (1) 2R (aull) 529, (2) ZEHRBIE
TR R, SRR T AR BRT , ol R, RS LS TR R, (A,
BT R BB RA—ATEE, LRE— S, 7T ATE—A SR AP AR
SEHRER,

private StreamReader rf;
private bool eof;

public String readLine {) {
String s = rf.ReadLine ()
if{s == null)
eof = true;
return s;

public bool fEof (){
return eof;

}

AR RIESEBE A B AR LR, (57 Stream f) Peek HIL7E MBATCEE
— o Peek IR B F T —F1FM ASCLT, MMREHFHUEHE -1,

public String read Line (){
String s = ""
if({rf.Peek(} > Q)
s = rf.ReadLine () ;

}
elase |
eof = true;

}

return s;

1
7.9 csFile %

AR, B TRERE M HERATEN RSP LT HE, RITE csFile KhREX
BRLE, tREEYHREATE, 27X,

ﬁiﬂiﬁ@(ﬁﬂ@m)ﬁ%@&ﬁ&ﬁﬁmﬁﬂ,ﬂﬂumEﬁHOWMMMHdﬂ
OpenForWrite iR A8 B k

public class csFile
{
private string fileName;
StreamReader ts;
StreamWriter ws;
private bocl opened, writeCpened;
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o S

public zsFile() |
init {):

b

L e

private void init{) {
opened = false;
writeOpened = false:

public csFile(string file name) {
fileName = file name;
init(};

4

AR ARG RA T REE 5 — M EEE TXHFNET, 5— XY
28

public bool OpenForRead{string file name)|

fileName = file name;

try {
ts = new StreamReader (fileName);
opened = true;

}

catch{FileNotFoundException e) |
return false;

}

seturn true;

public bool OpenForRead () |
return OpenForRead(f.leName);

)
BTR, WL madLine 34 AXA OB .

public string readLinef) {
return ts.Readline();
}

R, FEIAT LT — A FEHAR X, HREPBAZTFRE,

public veid writeLine{string s) {
ws.WriteLine (a);

public bool OpenForWrita () {
return OpenForWrite {fileName) ;

public bool OpenForWrite{string file name) {

tryl
WS = new 3treamWriter (file name);
fileName = file name;
writeQpened = true;
return true;

l

catch (FileNotFoundException e) {
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C# &t X,

return false;

}
}

FEALMEHMER AR, WX MR EFRaks,

710 BEEHHERERNERF

IMustrates csFile class

\Files\FileReader




% Aoy
IR

FRTWENBHE, BK BoB, BMAEF#EAHAI0R, W ¥R, &
HHARRARE FFHHONERLAG—FF ik, BB Gang of Four ¥ 4 £F X, il it X4 &
2k t)A, SEHBELTAR, FREFHTHRUEBMX, ( Creational Pattetn )s

GO BRAMFREINN AR AN F X R —EREL HARAR L EERAT AL
ol T4 A defT M, SR, EAnew EXFACHAR—ANEEHRM LG5k,

Fred fredl = new Fred(}: //instance of Fred class

Ry, BEFLASE TRES, CRES Pt fiL, RERAT, VTR L&
MEANELREARIE, A EME RN BB £ LERAFRE FHR,

IJ & kA, (Factory Method Pattern } 3848 T — AN #6506 R &, BREMRBH BBE B — A
WEARGINTEPE—A, TS ML, SNENMBRAL L EX, REFAMRBLS F BN,

WH L7 MK, (Abstract Factory Pattern ) #44 T — A4k & @ — A A £ 2 e,

B4 (Singleton Pattern ) R EA X RA ~AEH, THRET -AFFHEH G LB
&,

A BWA (Builder Pattern ) H— M L AT R ol 5 € 87477, K RREES 0
FRAUXFREGAFHL, '

B (Prototype Pattern ) A EHL ML, REH MR LEEA RO MG EH, T
RAMEF kit —FHat gy,




B8E AT B

FEOOEFT, KMNEHF I —MEHER A L R (Simple Factory Pattern ), fI# T
IR URIB IR O E 3R, B B LA AT RER P B — DR B, A H iR [ 2R E A — LR Y
SRR R, BENTEPATRMES AR, B REAE ST M. fAT B2
KEENET 234 GoF X, HETLHEARNBERETEHN L FEElH—1571%.

8.1 @RI &M MIE

AT IR L) #, RIVEFRES.1 PE2EE, BT, XE—1EE, XYEMXZ %
METRE ¥, XFactory B8R B4 th MBS EB I — 1 T2, A BEX T — 1 getClass 58k,
FBATFRME (Mabe), RIFEREE XHRANLH . EEGF—~EHLASBEREE, BAX
BRAMERNTE, REKIARR, BEH— M ENEME2BBRT I, T WS gHRE L,
ERE R 21955 Ry R

XFactory

Froduces diffessn
subclnuses of X

- A8l —PMRAT
8.2 FRHIKDE

ETRER RN CHAT, BT EEAZ T Factory 3, [RiTRITE—MGABIE, f0iF
MPSAMBRIES, TR “firsmame lastoame” FEFNEE “lastname, firstname” ik, MAEH—»
AL, B TR1.8 R A X8 lastname F firstame 2 A2 5458 & X B4 M.

ER— ARG RN, TP A M RRIAEEEH, ER, RITXERHE
BT I THERIR L SEAE BT &2 . S8 X — RIS, & M R R B R S R
FHE, FHEALNERRRELE,

//Base class for getting split names
public class Namer {
//parts stored here
protected string frName, lName;
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//return first name

public string getFrname{}{
return friName;

}

//return last name

public string getLname{) |
return ‘Name;

1

}

TE, EXMEXBRE R SFEHHERY.
8.3 WIR&EHk

EFRREGR I ERERORERE, ENFRATRY, HEQERRIHE 5 TS .
% FirstFirst 29, fif T —MIEMRE: BE—SHETIHIKTE 5525 F fistname.,

public class FirstFirst : Namer {
pPublic FirstFirst(string name) {

int i = pame.Trim{).Index0f (" ");

1f(i > 0) {
frName = name.Substring (0, i}.Trim ();
1Name = name.Substring (i + 1).Trim ();

}

else |
1Name = name;
frName = "";

} I
}

1E LastFirst K, FHE 54 lastname R 5rFMR., MZAR TS REAEnT, T2 EARIR M T42
WRIELLA,

public ¢lass LastFirst : Namer {
public LastFirst(string name) {
int 1 = name.IndexCf {",");

if{i > 0 |
1Name = name.Substring (0, 1i};
frName = name.Substring {i + 1).Trim [};
}
else |
1Name = name;
friame = “v;

}
}
}

PIFPTROLT . BAUEH MG 08 5 BURFEAE 225 Namer 5 {5454 it IName 1 friName § .
EE, EIRERERATRELMR getFmame 7 getLname FiE, FHY CEEEFXELNET,

84 ME®MRET

RARARHNM AT R, ARNESEREE, RERERTH—I KT,




JE Foxit Reader ta¥a-
E'EuOD (C) Foxit Software Company.2005-2006
%00A0ULEALAE

70 C# %3t

public class NameFactory {
public NameFactory() {}

public Namer getName (string name) {
int 1 = name.IndexOf (",");
if{i » 0}
return new LastFirst (name);
else
return new FirstFirst (name);

}
8.4.1 {ERAIr

BT RAREHFE LA HE G A T WL Computetf 8 Bt B4 , Fl—4-NameFactory
SR B IE B MR A 2

private void btCompute Click{
object sender, System.EventArgz e){
Namer nm = nameFact.getName (txName.Text);
txFirst.Text = nm.getFrname{};

txlast.Text = nm.getLname();
}

RIS VA getPrname 5 3 Ml getLname I 3B ERF N B F. X EAFEMEE AN RSB —

AMIRESS, T/ RIS 732, IREAE MR CAFERL (get) Fik. FREHBSEM
M 8.2 fim.

Maawr
friameiring | HamaFartory =
Bl grrearring |
"_|'I'|.F'|1|.l.r|I-'| sbring « Potaenie Farner ¥
+gmelnarral | wiring ‘_‘-ilhlrunll'ruq Poicrnasr
sEE __F1 —_—.
i I —
FrntFirt LasuFira
+FrviFrignama | gppFHryirame

[

82 NameFactory BFF

RIOWBT-MEREPED, AFEFLURATIRALE, REETHESEMNEE, &
H 8.3 A LI R BB FNETER.

BA—EF, RRRT Compute 4, 54ME NATETET EHXAE D, SRR
ZAET Compute 778, EEBUEHTARNIA, %8 Namer 60%HA, REBRER,

XA BN ERFEE, ﬁ!lET—/?@gIJ‘ , ERER EH— 28 M 30 f iz se
PR B, BT Rr] RURATER A2 Se Bty ek, B R miE RIKEF R B — 7%, Xy
AR 0 R S 2 B Rty B B R
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Fs¥ ﬁqi%?é.: t®D (C) Foxit Software Comoan3.12005—2006

“T260A0UZEATAE
[ Friame strer .

g

Bl 8.3 Namer BRFEEHTH

8.5 WEITHEBI &R

REBHERLTERXROAIAN, T ST MES R a8 M BRI T2, R, T 8%
AREPITRFERE BT L ARIERAER, S, ERai§Erars (FFT) &, TAIm4 %
BAEMAENSNESHGTESR, 1B lidh. SEXETELRL40ERER, 4 TE
WA BAHR FFT “Butterfly ( 98 )" 20— L5, mWHHESINTER:

R =R, +R,cos(y)-1,sin(y) (1)

R; =R -R,cos(y)+1,sin(y) (2)
I =1, +R,sin(y)+ [, cos(y) (3)
I; =1 —R,sin(y)-I,cos{y) (4)

ARy R FE, BFREHEN, ATESRKHE, ZIMER T, TDEEEMEEITE
R ARG ~ ®) .

R =R +R, (5

R;=R]—R2 (6)

I=1+I (T

L=5-1, (8

R FosE X — MR B2,

public class Complex {
ficat real:
float imag:

public Complexifloat r, float i} {
real = r; imag = i;

F e et LT L R
public void setReal {flcat r) {real = r;}
L e T TP
pablic void setImag(float i) {imag= i;}
S =

s e S
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72 C# & "EuOD (C) Foxit Software Company,2005-2006

pukblic float getlmag() { return
}

200A0UAAAE
imag;}

A Butterfly B— A&, (EA—PRESTEIER Execute frd HLHANE.

public abstract class Butterfly

float vy;
public Butterfly(} {
}

i

public Butterfly({float angle} |

y = angle;
}

abstract public void Execute{Complex x, Complex y);

}

T e Butterfly M AL A1 — M RARNES, EERTARG-EMINEAREZE,

tlass AddButterfly : Butterfly
float gldrl, oldil;

{

public AddButterfly(float angle) {

}

public override void Execute({Complex xi, Complex x3j} {

oldrl = xi.getReal
0ldil = xi.getImag
xl.setReal {aldrl +
x®j.setReal (oldrl
xi.setInmag(oldil +
xj.setImag(oldil -

}

()

S
Xj.getReal());
xj.getReal(}));
xj.getImagi());
xj.getImag (});

TrigButterfly 85526, R Execute FEEE T AR ()~@yF =M BB HE

public class TrigButterfly:Butterfly {

float y, oldrl, oldil;
float cosy, siny;

float ricosy, r2siny, i2cosy, i2siny;

public TrigButterfly{float angle} {

¥ = angle;

cosy = {float) Math.Cosly):s
siny = (float) Math.Sin({y);

public override void Execute(Complex xi, Complex x3i) {
oldrl = xi.getReal();

oldil

il

xi.getImag();

r2cosy = xJj.getReall() * cosy;

r2siny

Xj.getReal({} * siny:

i2cosy = xj.getImag{)*cosy;
i2siny = xj.getImag{)*siny;

Xi.setReal {oldrl
xi.setlmag{oldil
xj.setReal {oldrl
#xj.setlmag{oldil

+ r2cosy +iZsiny);
r2siny +i2cosy):
r2cosy ~ 12siny);
r2siny - i2cosy);

+
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SKIEUE- LT 28, TEREH— K0, AAELRET Butterfly 35, fFLL, B
fTHBET.) ZFR K Cocoon (B ). X BATELFIL Cocoon, FFULE T I B N AN,

public class Cocoon {
static public Butterfly getButterfly(float y) |
1f (y '= )
return new TrigButterfly(y):
else
return naw addButterfly(y);

h
8.6 N

RINCLAE, FPTI R EA R RRRREM, SITTMERN R RS TR T
B, BATLLR KRR EREEXRRUURAE THRE DK%, PEH— TR, XKL S
DARARRR, I RSB R

8.7 HEH

L BB —PRUTF Quicken AL ERERBT . CEH I METKEMER, it mn
BEAr BT MRFR, SETEIRE 66 R T
2. BANERE —MEF, BEIBRE ARG B TR, 7T Rttt g

8.8 MEHKIEXRBHNIER

The Name Factory \Factory\Namer

An FFT Example \ \Factory\FFT




IR L) HIEEK

RINENHEEE TEMIRAL W+, T HESRENIFER RS REFEITT, &£
C# A BFHALR R (FIMAERGER) +, MEREULHTF. TEXERTF, F—TER
RPEERYRERGR PO T 2.

LI 778 (Factory Method Pattern ) X iXFhBAERST TR, EARM—MRITN
A REEFULHE— T MR, BRI FRE L BEEHTE EAERL G LEERRA,
BB H S — T R SR MR E R LT — MR K, E RN R,
Bib 7k 2 AR —F R,

EEHR—MHEE RN T, KRS Na S RBERE. E—MRET, kg F
BULKEEG , R EHE TR A B R P RRRIT , 3230 R ESETHT , i
TREALES, LHFERREEFEHAE S REGE L R e kB 87 BAEHR

B, FkEFSmmmsent, EWHENR. 8 RFRSMTE, W 124880 16 55F2
TERRFE LB —K. BT EEEEAT, SPFRERHAL: BRI =2 EFLHERRO =R
kil b, SR = ZRTFHES AN ESPRKGE £, KK,

BATEAMEN R RE I Rk S RCHURIF RO LS sty |58, Bit—MRE

Event,

publie abstract class Event {
protected int numlanes;
protected Arraylist swimmers;

public Event (stzing filename, int lanes) {
numlanes = lanes;
swimmers = new ArrayList();
/fread in swimmers from file
csFile £ = new csFile(filename);
f.0penkorRead (};
string s = f_readLine(};
while (s != null) {
- Swimmer sw = new Swimmer (s);
swimmers.Add (sw):
5 = f.readLine{;
}
f.close();
}
public abstract Seeding getSeeding ()’
public abstract bool isPrelim({);
public abstract boel 1sFinali);
public abstract bool isTimedFinal ();
}

BR, BIH RS WA NE . i THE RS AT BN RS, RIHEZRE TN
B BER R
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REER TR T Bk Event 20 X BLREB4 . £ 1 KBEH Event 25IRF4 Bk %,
435 PrelimEvent 25 ) TimedFinalEvent 35, 32— M2 AR, —/ 308 A—fk BN H
K, B—REE S —FKEIE T A,

RABEE LT — A AT A B %3S Seeding.

public abstract class Seeding [
protected int numLanes;
protected int[] lanes;

public abstract IEnumerator getSwimmers{);
public abstract int getCount();
public abstract int getHeats({);
protected abstract veoid seed{);

protected void calcLaneOrdetr{) {
//complete code on CD
| ]
HE, EFR_EfEcalcLaneOrder 7736 B A AUHG, {228 T RLE RS T . JRA4: 3583 B8 2 Seeding
A — 5 B R A e R R
B T ORGP EL{ARY Seeding T-2%: StraightSeeding 2] CircleSeeding 25, PrelimEvent 254
i&H— CircleSeeding )35, T TimedFinalEvent 35421 [ —~StraightSeeding 3L 81, X8, T
THERTBREREH: — 12X TF Bvent B, —EXET Seeding H,
7E Evemt AR L5 (E9.1), SFEFA Event KIRAEZ, BN EH getSeeding H i, —
A [l —~ StraightSeeding 5L, 7 —4-&[F— CircleSeeding K. MLEH, ©5RITH®E
MERETAR, BREFNT TS, ERLE—1 Event RMRER AR LHAEHE—
Seeding FEHIPEH

Ferni Seedbinp

PrefimEvent | | TimedFinalEvans Sournighcieading |
1 l

 Creetenti |

9.1 H5i Seeding £ 0 FIFRAEIS Y Seeding 26T

R RS RE RGNS, REEERT —W— 6%, BXARVFN ., ATUH L7
Event 3, T H 4 JUF Seeding 35,
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C# AR,

9.1

Swimmer %

BT iAd Swimmer B2 FH A FE . BEF, Fiy . HAL BRI EERETR S SH KA,
%f Swimmer BRNHEBANBRE. Event ENE N EIEE (EHFHPEANR—XH) A
Swimmer ¥, RETEAFIMFER T getSeeding F N, BHHIRIEL Seeding 2,

9.2 Event

RATERIE EL22 5B TR B Bvent. ZEERRN I, A EERABT R, 38 H4 % Swin-
mer RE— 1 E R EFTTHT . ZEMRER Bvent B, JIETEBRETE., B LRITH BN
ARER, TEIRE LRSI,

PrelimEvent 283& [F] CircleSeeding & —~32 4 .

public class PrelimEvent:Event  {

}

public PrelimEvent(string filename, int lanes}:

base (filename, lanes) {)

//return circle seeding

public override Seeding getSeeding (i {

return new CircleSeeding(swimmers, numlanes);
¥
public override bool isbPrelim{) {

return true;
}
public override bool isFinal() |

return false;
i
public override bool isTimedFinal{) {

return false;

I

TimedFinalEvent 2538 [} StraightSeeding /f—f~ 524,

public class TimedFinalEvent:Event |

}

public TimedFinalEvent istring filename,
int lanes) :base{filename, lanes) {}

//return StraightSeeding class

public override 3e¢eding getSeeding() |
return new StraightSeeding{swimmers, numlanes);

}

public override bool isPrelimi} |
return false;

}

public override bool isFinal {} {
return false:

}

puklic override bool isTimedFinal ()} ¢
return true;

)

TERPBAUBSY, MAFESRAE R Bvens A0 — S0, TR,
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9.3 EEHHT

LERRER MR, RITRAASH LR EEHA (StraightSeeding ) PIEKAT, 7
TEERHE(L ( CircleSeeding ) Wi#HAT FYBBIAH 22 . LB StraightSeeding 38, JiHE AL FEEANK
HS.

protected coverride void seed{) |
f//loads the swmrs array and sorts it
sortUpwards () ;

int lastHeat = count % numlanes;
if {lastHeat < 3)
lastHeat = 3; //last heat must have 3 or more
int lastLanes = count - lastHeat:
numeats = count / numLanes;
if (lastLanes > ()
numHeats++;
int heats = numHeats;
//place heat and lane in each swimmer's cbject
//Add in last partial heat
//copy from array back into ArrayList
//details on CDROM
]

RBBTFHEKR, ERA] getSwimmer FIEET, B3t T-HER W8 SA AR 27T ARG,
9.3.1 fEIRHAY

CircleSeeding XM StraightSeeding 289K , BH—FF I IGIR ALK seed Fik, RBEHZH
H#.

protected override void seed{) {
int circle;
base.zeed{); //do straight seed as default
if (numHeats >= 2 } {
if (numHeats >= 3)
circle = 3;
elsa
clrclie = 2;
int i = 0;
for (int j = 0; 3 < numLanes; j++} {
for (int X = 0 k < circle; k++) |
swmrg i] .setLane {lanes[ j] );
: swmrs[ i++] ,setHeat (numHeats - k);
}
}

9.4 HEEF

EXMTA, ROARLERTSIN00yd (B, 1yd=09144m) F100yd & Bk E
WEFEEE, R EBIEMEE TimedFinalEvent 5] PrelimEvent 36, 76/ 9.2 B, B X
FhHECI T R R £ L REP, HENR 500 Free B4, MBI TR EHRAISHMIEFE
BEHRIE, £TENES, K02 100 Free Ik, HTHRIERHEY,




78 CH# AR

| Bicrivu foctory T
CE— (T -

e 1 i i

']
e
w gl il amses S 0
B s il 5 |
ET [V BT
175 g b . =

9.2 500 Free HEIBHEAIAN 100 Fros MOIBSF A
95 RMTI[

HNFERE T 7 — MRl % AE 0 BRI R S a0 e A U — TR, ZERATIEA
R, A A ERAR MF RS SR — o XERAMRE IR R init TR,

private void init () {
//create array of events
events = new ArrayList {);
lgEvents.Items.Add ("S500 Free"™);
lsEvents.Items.hAdd ("100 Free™):
//and read in their data

events.Add (new TimedFinalEvent ("S500free.txt", 6));
events.Add (new PrelimEvent ("100free,txt"™, 6));

t

IR, XR— 1T EventFactory RIUE £ R —MIEBHNH T, XX RE) T RITFMHE

BRI HRE TS
9.6 MEERTII Fik

ETAWAT, Ry RERT FEk.

o —ATUA BN TR AR S TH— 1k,
o —MERE M TR EHQIRANTR
o LR AR — KMl BRELAN



$o% LI FEHX 79

MFEALT HK, aREFEILRE,

1. ZAR R, BAMAUE R —~ 28R TIER,

2 HREFERNE, BRIERATEAERE, AalAxanii.

3. A LLRBRACRA T, &R L] RER—PRRIEE, ZFEN T, 20T LA
ks, BrEmE TR LURE,

97 B2
KRB R ESISMETE, % T R TR T, BB A Aty
9.8 HEHHEXRIHIEREF

Seeding Program \FactoryMethod\Seeder




% T B ( Abstract Factory Pattern) T/ H BAF SR KMME I, %255 H
— RIS, TR A T SR E R R M R AT , T R R
AE, MR BT R, TIEE — R R — 2 7 LR R T e

1E [ B — 12K

BHEAR, RRAWH TS ARESE . RITHEFARE ELEA+ERERM,
TR E MRS AR, TS MNRERE BEAHKRT, RN A%
%%D

10.1

E10E MR BX

HEBUIT

HKNBE—NKEHHT N RBFEEABRHE T  BTEEHE R
R, X RERFA MY EER | FRRERE R FARYRER . AEERE TR

e, #heRB R &

1. DR FE AT 2 547
2. FRMAE L
3. BRI 47

(TREE A HMFLFEREE, RIEXERTEE,)
AR —1 C#E2 Garden, FISSP A 3 B4R W,

public class Garden |

pretected Plant center, shade, border;

protected bool showCenter, showShade, showBorder:;
//select which cnes to display

}

public
public

void setCenter() { showCenter = true;}
void setBorder() { showBorder =true;}

public void setShade() { showShade =true;}

ffdraw
public

!

each plant

void draw{Graphics g} |
if {showCenter) center.draw (g, 100, 100);
if (showSfhade! shade.draw (g, 10, 50);

if {(showBorder) border.draw {g, 50, 150};

Plant X R X EHEMATF, 7 daw HEHRBRSLHED.

public class Plant {
private string name;
private Brush br;

private Font font;

public Plant(string pname) {
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name = phame; //save name
font = new Font ("Arial", 12);
br = new SolidBrush (Color.Black );

public void draw({Graphics g, int x, int ¥} {
g.DrawString (mame, font, br, x, ¥v):
b
}

ABRHRARIERY, Garden BOMBMRT) . BEXTRERTHFE, HiEEH—ZF)
FEIRE RN . X BN Sy . S Y BT /R 038 B ) = 62, B L) s
RIEERAAFERE R, Flin 380 PH AR BT RE,

EXFRGT , SRR R REE R — MR 5 B E, TR R T
B, BRMPRSH—F. flm, MTHERUER, REETHUMEY.

public class VeggieGarden : Garden {
public VeggieGarden {} {
shade = new Plant {"Broccoli");
border = new Plant ("Peas");
center = new Plant {"Corn"™);
}
¥

FRATARAIN Fri-f Bt Garden 258 FJ T2, PerennialGarden # AnnualGarden, B 5&E4H
PRRERLB TR PR, FRUBTUBM— AR, ERITE T —EF G Garden 32,
H— 3 REPAEAIE—5 Plant 38 . 75 10.1 SF i 2BMIE TiXx— K.

i__'-‘-""ﬂ' ] |
|
| ] . |
| putCiomamr | | | naml |
' | vcBare ] | r = 2 | by}
ietfa el ) ter | || fommf)
GadPe ; e e | !
| 8 tiraw) } s :
s Rl JTTS e L
& s Ceariany | Perwraeardeny | ggeriaardsn |

A 10.1 Gardener BFEPHM EENR

KITRB SRR T SRETRIE , TARE I 2 2B B %8 B — 1 Gardeni 42,
P A-EME 102 iR,

BUEE I OEMAEN, FEERRE, B HERIEETRE. RE, &F—45
PEHE, 1 AR R A R

I, CHARTBEMRARFE ERXNFRLE, 1R27E paint B4 % £ H RERITUES, kD
BT paint FIFRLHI 4R,




82 C# FiH A
[t shomeen TP
g gy
" b Erprol
e o g ol i
| E feie = e = inae

B 102 Gardener BENAPRE

MTEMEE (A ) BEENTLH AT, FUNEE—1 duw ¥, £REFEH
BRSNS . i TRNAESERRIBEOAYER, FURE T M /RETE, AEid

BB FAEHAR,

Garden MREFT ZAMREH K, ATHELHNE FERIREY.

public void setCenter ( ) { showCenter
public void setBorder { )} { showBorder
public void setShade { ) { showShade =

10.1.1 HRIE

= true; }
= true; }
true; }

RIEE A HE (PictureBox ) BRHAATHERS, ERAEHRESMETNEE. A
PictureBox 2R 4 i — 4 Hi 28 GardenPic, H ¥ BB MERSY L SERERRT, XETR F AT
FRBTIE. BN, HMUBELE GardenMaker 87 125 PIFIN—4: Paint 7738, BELZE D4
Y PictureBox 28 RBIRNNE T, T E T E2 Control i OnPaint 244,

public class GdPic :

System.Windows,Forms.PictureBox |

private Container components = null:

private Brush br;
private Garden gden;
Hf

private veid init {) {

br = new SolidBrush {Color.LightGray );

public GdPig() {
InitializeComponent () ;
init():

L " N

public void setSarden{Garden garden) {

gden = garden;

protected override void OnPaint
Graphics ¢ = pe.Graphics;
g.FillEllipse (br, 5, 5§,
if{gden != null}
gden.draw {g):

( PaintEventArgs pe ){

100, 100);
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R, B% OnPaint ik REEEAE A BERH 2RO EA M, FURLERBEHRED
B,
10.1.2 B EIRRANBRAENS

BE =R Ear e —1, R8T EABMER, HETHLERE, TEHRHT
HHFRIE.

private veid opAnnual_CheckedChanged(
object sender, EventlArgs e) !
setGarden{ new AnnualGarden ());

private void opVegetable CheckedChanged({
coiject sender, EventArgs =) |
setGarden{ new VeggieGarden {));

}

private veid opPerennial CheckedChanged (
object sender, EventArqgs e) f
setGarden( new PerennialGarden {}}:

/===

private void setGarden(Garden gd) |
garden = gd; /save current garden
gdPicl.setGarden { gd}; //tall picture bos
gdPicl.Refresh (); [/repaint it
ckCenter.Checked =false; //clear all

ckBorder.Checked = false; //check
ckShade.Checked = false; /fboxes
}

Rl —ERHEE BN B R MR SRR EE B RAENL , R
JE 1 R ) HE RS Refresh J7 A B,

private veid ckCenter CheckedChanged(
object sender, System.EventlArgs e) {
garden.setCenter ()
gdPicl.Refresh ();

private void ckBorder CheckedChanged (
chkject sender, System.EventArgs &) |
garden.setBorder (};
gdPicl.Refresh {);
}

private void ckShade CheckedChanged(
cbject sender, System.EventiArgs e) {
garden.setShade ()
gdPicl.Refresh ();

}

10.2 HRMESBRAE

WMRL W—TRATIREEBRAESENEN T, H, MBFE— GrassGarden 555
WildFlowerGarden ¢, I i F344k Garden SRV DIGIRRIX B2, ZEENA RS, H—BERLE
TE B R MR i SR i R S A AR




84 C# BT A,

10.3 #HRIT HIHE

WRTTH— N TEANREREREE RN EERE, XN FEGRBET 8, #£%
H R FEBEE,

B TR, T E HEERAR A RF . Wb, hTF HAER—R A%, R4
SBAREFRAANRERAT A, A, BNFRLENER —LLE, FVEEEEL—&
HE ., BRI BB R R ER,

REMPT L RMIARIERAERES, (B R h 30 T3 A5 4 SR
KRR . BIEN, BonsaiGarden 25% —~ Height 5 WateringFrequency F1i:, X R HMKTE
ﬁﬁbEﬁﬂ?%*ﬂ#&ﬁ#%m@&%5%@%@%%~¢%ﬁ%J%ﬁﬁﬁﬁ?%%@ﬁﬁ
ﬁﬁﬂ&ﬁﬁhﬁ?ﬁ@ﬁﬁﬁﬁ%ﬁﬁk@%E%%*Eﬂﬁﬁ%ﬁﬁyﬂﬁﬁ%ﬁ%ﬁﬁiﬁ
MIIRE; RERFRAE S —MNFMELED, COTREEE NG A SRR R T,

10.4 B

AREAERE I RFICRERNER, WIARE, &5, 9%, BH%, IORHRT £
SER AT T

10.5 BEHMHELEGHNER

The Gardener Program \AbstractFactory\GardenPlanner




F1E PR

REELMEE E, BH4%K (Singleton Pattern ) ZFRFIMARM#ENQE, HENME
AR —H, BT URE— M EFERA L4, HFRE-TRENER
P . EREFRITERY, AREFAFEMR MK ARE—ILH. Fli, &P RES
—A OB . —MTEREIL, SFE S I8 YRS . PCHLFRTREE LR, HER
BEH —~ COM1 3LH,

1.1 ERMSTENEEN

=T RRE %6, REGW T EREEFRA-ABESLE, FES—1RL ik
BT R, MEEKHEANGEAREGRE, RELG L0106, BT EHEE— L6,
A TRE IR R E SR, B BB HARE W, XH REERM S S R E—4
L., FEEIE—1 getSpooler 77 ¥, & [F Spooler ki — 324, N0 23 LML, 35 151 (4
Y3 (oull ),

public class Spocler |
private static bool instance flag= false;
private Spoocler() |

public static Spooler getSpooler() {
if (! instance flag)
return new Spocler {};
else
return null;
1
}

BHTENERRAR, MREHCRIAE, ARESERNLARE, B H R M getSpooler
FEER T —MEEGE
Spocler sp = Spooler.getSposler();
if {spl != null)
Console.WriteLine ("Got 1 spooler™);
Spocler sp2 = Spooler.getSpooler ()
if (sp2 == null)
Console.WritelLine ("Can\'t get spooler"):

}
SRR H AR Spooler REYLH, MIBLRM, HAHE R H RIRAK,

//faills at corpiler time
Specler sp3 = new Spooler ( );

BE, NRRRBUER, ARBEERIR=A5H, MEM Spooler 27 IR 25 305
ﬁ_“ﬁa




86 C# R,

11.2 RBF53%45

FIEH A Mk s, TERF R getSpooler JTIERNR A, LIBRERARER, BT
RIGRICRENEHRNOEEERBURMN IS, MR IR,

RN TR A, BIR— P X A2, EAE WL HMbEE, void—RH, Xn
WRRFRARRATS, AMXE—MEENE., REEARMITURACHRRE,

public class SingletonException:Exception {
//new exception type for singleton classes
public SingletonException (string s ):base (s) {
}

}

R, B T base T T LRI REBST , BT RS0 B AGuE e, RS, 48
A HCHRREREREHEN: FRIIGIE—1 Spooler OIS, MBI T XL
®, REEEERI.

11.3 #HB=E
T RS th PrintSpooler 8 ATHELR , 2 BUE-: T BF SATEN 5 i, N F E Ao Al e it

public class Spooler {
static bool instance flag = false; //true if one instance
public Spooler{) |
if {instance flag}
throw new SingletonException
"COnly one printer allowed"};
else
instance_flag=true; //set flag
Console,Writeline ("printer opened"};

}
11.4 fI@&— L

HME L4 PrintSpooler X B AUFE T —MET A MBI, E TRt E TRIMTERS . 0,
R IT A RS H 7 B ) 1 3 R A uy-catch B,

public class singleSpooler |
static void Main(string{] args) {
Spooler prl, pr2;
//open one printer--this should always work
Conscle.Writeline ("Opening one spooler”);
try {
prl = new Spooler();
}
catch {SingletonException e) {
Conscle.Writeline {e.Message);

//try to open ancther printer --should fail
Console.Writeline ("Opening two spoolers”™];
Lty
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87

prZ2 = new Spooler();
1

catch (SingletonException e) |
Ccnsole.Writeline (e.Message);

}
}

REWTZERF, SBHTAER.

Opening one spooler
printer opened

Opening two spoolers
Only one spooler allowed

AT, BUA —ATAR AP T — R

115 ‘§t—REHERGEA
T FL AT LR G~ MM R REL, BMECH TR SRER, W BRI LA

BEFEMAT| AR I,

—FMRRT R RERFHILAIREM, ISR RIIREM T LS,

prl = iSpoocler.Instance { J);

Customers cust = new Customers {prl);

REFRAGUUE, ERKEFETR, TEARENRGOSNE, SR SR mE T AL,

A—HERE NIRRT RE , EEF PR R SR E, MR AR AT A

o BREBUL— MM, FRHIC T D I (R 25 5 885 AT VR S A ]~

EAESH, I RRAR AR R AT S AR R

BRSNS RBL T HRRISE , BT R4 Ry SR AR AR L

RE, BN, Hashtable 5 ORI, 540, HHRFGATRR 00, DTG RS RHR

ot set REFLEARBBRFHUFHES .

R 2RV R R Y AR IR AT 2 B A R R Ay, B875 0735 R ek
KM, AR MTOAR, UL, RERFRE SO M EZINE, AGE REE XK

B,
116 EBEGEANEAGKE

L FRU—TRIRE, BN EERSE S BT, Al —a.
2 ALIRE BB H— B, SEHPBILAEH, RAEME AT LR X,

1.7 HBHEXETHEF

Shows how print spooler could be
written thowing exception

\Singleton\SinglePrinter

Creates one instance or returns null

\Singleton\InstancePrinter
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FEP, B0 AL 8 ( Builder Pattern ) WERFMENIE., FIHE L TH,
T R RIAL BRI RN SHOR E LA R R PP — BRRITABRTE—-MAT
HENRE, BRE—T BT RREEERN R FEN 2 TR PR B0 5 TR 2 E-mail i
%, e, RE T AGRUAHRNER, WSS EEREF BN, 2 BR iR,
EREENAFFPEERES . A8, E-mail bt M0 iE S5,

F—FE, WRER AR T, AEBERFIE ., ABRE . A R AT E-mail i
b Bf— P AR ERR - R, S5 TANIHRE RS —MER . BIEPTH 8 E-mail # bt
HRORAFE Address ERI— RSB, DNAFGEERAE TS, WE 121 FR,

|

Address |

I—}?—t
/ AN
e EEm—

Rl B R

B 12,1 Person 2§ Group FEIRE T Address 2

IRIBEREN Address WAL A, BITFEEINZNEBHENTFRRET, X T/ B
BaRu, BEARITARIE R DR RS, MEEE R RHARE SRR NES
AFRR PR REBEBGER AR, Buider XU AFIHRAE LR, BmEREN, I8,
AT RN BT ERTER, LSRR BN S 45T,

121 — " REBRZER

MF B —PHEHEE R — ST, EXTOTF, B 8HE— 1 RARE, 5%
TIEHE — P EF R RERRMES . RINABE. BENELESHHENE, HE—HERH
BRI ARMIE, ARG RE--HREFEET AR P IRES T2 8%
2% .

REAER SRS E SR A SR8 T H A &, (BRIBERAE, b Bt ks
MERME (FIHRE), TRAMENERAR (FilnEs), 85 -HBTHANETRHR. &
FERTRITHFEE -FLEER, ZEREEEE— RS E ki NERET RS E
K, USRI LT BEER; MERE=ARESRTE, WAL ERERSR, ib
Builder 2R {IEME B R KWW B ME RAE, FRHEEAMFERF R REER,

RN RFETERNNE 122 ik, FERESTRRUENER, TRRES T/ RH
FHER, B FRENEHRDTHREFT, XERIFAFKRER, 5024 multiChoice 2T,
CEXTHEZRN IS
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public interface MultiChoice

{
Arraylist getSelected();

vold clear();
Panel getWindow() :
}

getwindows 7k [E— M5 ZiE B R AYEH (Panel), X BEFH T BoR TR CHIZ R
— P REBERR, —EFIREER.

public class CheckChoice:MultiChoice |

public clasa ListChoice:MultiChoice {
rl e — -
Mslock analewss
P sy i |
| - = n
LT — 1
T 5l Cow Bons
o |

B 122 RESERFANER B A 40 5 SE R

CREBITE RBX T ARG HY AR RIEE, RATT U EBI IR~ X f
FERAT RSB AR — 8 O R, LS R — s B AAMER, 585
HERFMBEES, RSO, YRBERe, MRANES, & EHeE R, 7ECH
2, BiRAE—NTHIER ., 8BS %5 Windows HIEHARE. 1X B AR ) PR ST I AR A 4
# B moltiChoice #2017 .,

BT OB MBS R Equities, FH R4 Stocks, Bonds FI Mutuals 2.,

public abstract class Equities |
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protected ArraylList array;
public abstract string ToString();

public Arraylist getMames{) |
return array;

public int count () {
return array.Count:

}

HERRHR T M ToSwing , BA T A TER FHE R A8 R LR Stocks2 A T i ArrayList
IR R A R,

public class Stocks:Egquities {
rublic Stocks () {
array = new ArrayList{);
array.Add ("Cisco™}:
array.Add ("Coca Cocla");
array.add ("GE");
array.hdd ("Harley Bavidson™);
array.Add ("IBM");
array.Add {("Microsoft"):
}
public override string ToString() {
return "Stocks";
}
}

HARM ST ( geNames J7 855 count F1% ) BA7EHE Bquities T . Bonds 265 Mutuals
5 EeHBN,

12.1.1 StockFactory

BITRE— M RSIORIE , B FR R — M LS AL R— I FIRIE T R TR A
SN StockFactory, B TRITAMELAMN—P LA, HEMEKKENERF i b
HH,

public class StockFactory {
Public static MultiChoice getBuilder (Equities stocks) {
if (stocks.count {()<=3) {
return new CheckChoice {stocks):
}

elge {
return new ListChoice{stocks);
}
}
}

BT RBERLM— LS, BB peBuilder 5355 8 0B A1, RS DI B
BT LRI B RAI LB, AR A RS & e, X M2 T 20 % Director, T i multiChoice
PP A R ELBRASEER Builder,
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12.1.2 CheckChoice %
XENEHEERBHNET MM 02 3 MNEHREN TR, RS ERIEEZBARE.

//rerurns a panel of 0 to 3 check boxes
public ¢lass CheckChelce:MultiChoice [
private Arraylist stocks;
private Panel panel;
private Arraylist boxes:

public CheckCheice (Equities stks) {
stocks = stks.getNames ()
panel = new Panel ():
boxes = new Arraylist {);
//add the check boxes to the panel
for (int i=0; i< stocks.Count; i++4) |
CheckBox ck = new CheckBox ();
//position them
ck.Location = new Point (8, 16 + 1 * 32);
string stk = (string)stocks i] ;
ck.Text =stk;
ck.Size = new Size (112, 24);
ck.TabIndex =0;
tk.Textalign = ContentAlignment MiddleLeft;
boxes.Add (ck):
panel.Controls.Add (ck);

}
}

B EE OB P AR RO TEINT IR, E8, XEHENY AmayList 3E [ R3] £ 280 #
BEH R ES CheckBox 265,

//funcheck all check boxes
public wvoid clear{) {
for(int i=0; i< boxes.Count; i++) {
CheckBox ck = {(CheckBox)boxes i] ;
ck.Checked =false;

//return list of checked items
public Arraylist getSelected() |
ArrayList sels = new ArrayList (};
for(int i=0; i< boxes.Count; i++) {
CheckBox ck = (CheckBox)boxes i} ;
if (ck.Checked ) {
sels.Add {ck.Text );
}
}

recurn sels;

//return panel of check boxes
ptblic Panel getWindow() {
return panel;

}
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12.1.8 ListboxChoice 3
BRI ERILEE, M HEAS - NERD, REEESHEMBITIEE,

public class ListChoice:MultiChoice |
private ArraylList stocks;
private Panel panel;
private ListBox list;

//constructor creates and loads the list box
public ListCheoice(Equities stks) (
stocks = stks.getNamss () ;
panel = new Panel {}):
list = new ListBox ():
list,Location = new Point (16, 0);
list.Size = new Size (120, 180);
list.SelectionMode =SelectionMode.MultiExtended;
list.Tablndex =0;
panel.Contreols.Add (list);
for({int i=0; i< stocks.Count; i++) |
list.Ttems . Add (stccksl i] );
}
}

ﬁ?ﬁ%—%gﬁwﬁﬁ,ﬁﬂﬂumﬁﬁﬁ¢%ﬁﬁﬁﬁﬂﬁ—¢&mwmmm%ﬁ*g
G ERAMEEPIFRERIER, W THRSRFRET REE— 1. X8 XA s a5
#] ArrayList ', BFEU TR,

/freturns the Pane’

public Panel getWindow() {
return pane.;
}
//returns an array of selected slements
[
public Arraylist getSelected() {
Arraylist sels = new ArrayList {();
ListBox.SelectedObjectCollection
coll = list.SelectedItems;
for{int i=0; i< coll.Count; i++} {
string item = (string)colll i];
sels.Add (item ):;
}

return sels;

ffclear selected elements
public void ¢lear() {
list.Items.Clear();
}

122 {EM ListBox=E#hp tems &4

CH A IFIFRAEAR IR TFERFAE o 18 ems B4 FIRMMEEE, LR EH ToString HiEHY
ETRERER,

B TRAMUER =" Equities F3#R% — > ToString ¥k, BTN LIE ERIF AMEEHRE,
WX ERERIBFIRES,
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public class WealthBuilder : Form {

vrivate ListBox lsEquities;

private Container components = null;

private Button btPlot;

private Panel pnl;

private MultiChoice mchoice:

private void init ()} {
lsEgquities.Itams.Add (new Stocks{));
lsEquities.Ttems.Add (new Bonds()}:
lsEquities.Ttems.Add (new Mutuals(}):

i

public WealthBuilder{) |
InitializeComponent (};
init{);

1

HEATEH R B P RAE T —ATHR, B e SRR Equities 20 301, RS BIEE
MultiChoice LI, B TRAMMMEPER~MLEREMER, RSHRANER, Hing
FYTEAR.

private void lsEquitiesz SelectedIndexChanged (object sender,
EventArgs e) |
int i = lsEquities,SelectedIndex;
Equities eq = (Equities)lsEquities.Items| i] ;
mcholce= StockFactory.getBuilder (eg);
this.Contrels.Remove {pnl);
pnl = mchoice.getWindow ():
setPanel () ;

private void setPanel () {
pnl.Location = new Peoint (152, 24);
pnl.Size = new Size (128, 148);
pnl.TabIndex = 1;
Controls.Add{pnl};

}

12.2.1  FEE_LRF4E

AHF, BATHAEERMLILERSREER, RRBE— getSelected FiE, TIRMER &
MultiChoice FUBERR B FR, 738 B — % 07 B (9 ArrayList, 7EARE 8 3 Plot (8R2E ) @
B, RS2 NEERE SRR %k,

private void btPlot_Click(cbject sender, EventArgs e) {
//display the selected items in a message box
if{mchoice != null) ¢
ArraylList ar = mchoice.getSelected ():
string ans = "";
for(int i=0; i< ar.Count; i-++) {
ans += (string)arf i] +" ";
}
Messagelox.Show {null, ans,
"Selected equities",MessageBoxButtons,.OK )
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12.2.2 RALRAIER

e, CAAE T 2WIEERE, TUEBTRER . FRaEfTh, EalkR—TEH
AR , SCPERR T LLZE LS I BRER B A 4 . SRS & — - Bquities ZFR, BB M IHEH AL e bR ,
Bin— N HEER, £E 123 F4SER =METEN.

alldw ‘mzz_i."'“" il 5|
o .
|
| [T TE—
&
M|
| [ ]
LR (o \V L
LS~ ot aam T
— e
| N S ang
LGl iy W
: o e o
L s 9 MR- f ) 408 TEY
| e |

B 12.3 WealthBuilder B/F, BRSPS BEFRERER ., E5BE R IR
Al LATER] 12.4 iy UML 25E B8 H2E 2[R € F.

‘ Ilm:h.F_u';-r'- o MumiChaice Equities
ey
prefaaider #miCFoce | prthelears inifrng
| cleaw peefine
pErviniem oeind

inSering nlrring

B 124 SERRERPREERLTE

12.3 SR HBEXNHR
1A RB AR ERE RN NIRRT, Fs B T =0 A 5t
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2. B MR A AR SE T HARR A A, [RIET ST TR HANRS, X~ 5Re T3
FERESRE, ORI L B8R AT R 2
3 BT EMENBFRRERE - P PHRBARER, il eRmees 4 it wgtn st

iR,

ARG RO TR T 8K, AR B g £ T A A . I r
REFHR, R LR R —RARMNZE, TiERERAR RS TS — b — i —
TR

12.4 BEZH

L R R RN ER R R E R THRIE N A BEWES S . AR T a4 5
Hi Ry FH e Rl a0

2 ARIA A SRS AR R, BERIRN—Fh BEAAR R B ER A H 2
BBIECs, I e R A A

125 WEEMHELEDHERF

Basic Equities Builder \Builders\stocks




F13E F AKX

SEBRFTRET FRENERE, EFRFRARERIETHA ETER, FERX
( Protorype Pattern ) 25 —Fh I M TR, RS S4 A AIF I AR, B b 3126
EHBBAANRARA T, FARAZAET, REESY B HHERE T KR B R E
%, RIEETURNTTN B ST 2 4 TSk .

SHRBENFR IR L EAFEARRN, S D BRI, fim, 7T
AR HIEER A TR . XA R v, REILF %R T Coplien(1992)Hi38 4 Examplar
B

FE—TAABEEOEEENE T, ROITER—ZFIEIRARMER. —BEHIAS
BERNERFI, SR EERERMEER, FRREEREHAMATEE,

BT RITEAM ML 89— BF , FRHE MRS SR 2B S T H A BRI T4 A
BEE. ERTEPT, LRSI T HRETIER, 2310 BT RSICRERFBRS
HNRT, IE— AR OESE, FEIE3 R BT A4 B THEEIR R F S J W,
BN REPREFRH SR 5851 R S HR LR H B A RFWKEF A4 B AL LB
BERNTHE R R RN,

—BHE T — T EFRER TR RNILY], BaR BB R R [ K Ehm i
ARIER, MAREFRARKER . BRI ESIRRRBE Y, T ERIMGARBERRR
BARRIY , XA RT R A AR R A L,

13.1 C# =g

FikE ( Clone ) — 26304 ( FE230 ) WEBRFRZCHHBG RN, (Bl A a8l rTLIE
A4k B DR RE AERE . SR LA C# I — b 7 27 ADO DataSet 403, iZ2E VLA
28— DaaSet {EAREBEE AN SGR, HITHH I U—KB5—7F., DRYTFEMER, B2
ERT GHFE DataSet M B F, BEBER “ Ui, CHOBXMERNREEFERS
[ DataSet.,

DataSet cloneSet;
cloneSet = myDataSet.Clone{ );

RFTEHAFERENRAE N, € AERWE R, BTELRZ ML mBE],
HBEES E RAE— T8, B, DawaSet B9 STl R TR, #R4sr RSB 5 —
RS, RIETEOATPTE— 5NN RE,

13.2 {FHER

RIETREE—MIRNRF, NIBEEAYE, AEAREEME, EXMITE, 5§
RIS —#, RGBSR RM— D RBUB BT R RN, TR REA SR ALIE, 04
BANMT#HR:



F13FE RAAEX 97

Kristen Frost, 9, CAT, 24,31, F

Kimberly Watcke, 10, CDEV, 27.37, 7

Jaclyn Carevy, 10, ARAC, 27.53, F

Megan Crapster, 10, LEHY, 27.68, F

R B ERBEATIT RN esFile 35, H5E, 18—/ Swimmer2, EAE—-MEHRNEF.
HRM AT, R FIetE (BIEST ), [ 4 EH R M csFile M1 StringTokenizer 243 A X 6
Hodh .

public class Swimmer {

private string name; / /name

private string lname, frname; //split names
private int age; //age

private string c¢lub; //elub initials
private float time; //time achieved
private bocl female; //sex

public Swimmer({string line) {
StringTckenizer tok = new StringTokenizer (line,™,"™);
splitName (tok) ;
age = Convert.ToInt32 (tok.nextToken({)):
club = tck.nextToken();
time = Cenvert.ToSingle {tok.nextToken{));
string sx = tok.nextToken () .ToUpper (};
female = sx.Equals {("F"):

private vold splitName (StringTokenizer tck) {
name = tok.nextToken{);
int i = rame.IndexOf (" ");
if(i >0 ) {
frname = name.Substring (0, 1);
lname = name.Substring {i+1}.Trim ();

public bool igFemale() {
return female;

public int getAge() {
return age;

public float getTime() |
return time;

)

public string getMame{) |
return name;

public string getClub() {
return club;

}
BT RAUE—4 SwimbData 28, BEEA—MEIEER AT Swimmer 38 B ArrayList
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pubklic class SwimData |
protected ArraylList swdata;
private int index;

public SwimData() {
swdata = new ArrayList (};

public 3wimData (ArrayList swd) |
swdata = swd;
index=0;

}

public SwimData (string filename)
swdata = new ArrayList ({():
csFile f1l = new csFile(filename)};
fl.openForRead () ;
string s = fl.readLine();
while(s !'= null){
Swimmer sw = new Swimmer {s}:
swidata.2dd (sw}
8 = fl.readLine!);
}
fl.close();
}

public void moveFirsti(){
index = {;

}

public bool hasMoreElements ()
return {(index < swdata.Count-1);
}

public Swimmer getSwimmer {){
if{index < swdata.Count)
return (Swimmer)swdata index++] ;
else
return null;
i
}

R, BAULERRREAETEE, HFECNERENSE S,

private void init() {
swdata = new SwimData ("swimmers.txt");
reload({);

private void relead(} |
lsKids.Items.Clear ();
swdata.moveFirst ();
while (swdata.hasMoreElements() ) |
Swimmer sw = swdata.getSwimmer ()
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1sKids.Items.Add {sw.getName{) )i

b
H

BANERREE] IR 13.1 % 0i8

5|

121 — RN FEER AR

B “->" Bifll, W SwimData 3, FAFE P REHTARNIT . B FHH
&I, TWARNEUFRERFEFALGE, Bl ST 7k,

private veid btCleone_Click{cbject sender, EventArgs e) |
SwimlData newSd = {SwimData)swdata.Clone ():

newSd.sort {);
while (newSd.hasMoreElements () ) {
Swimmer sw = {Swimmer)newSd.getSwimmer (};

lsNewKids.Items.Add {sw.getName () );

)
}

EE D 2HA L ERHFER,

132 EREABRFHETSR

13.3 TEpE3
@%XE@%%@;ﬁiﬁ%ﬂﬂﬁﬂ%ﬁ%%ﬂ?K%m@h&ﬂ,

puklic class SwimData : ICloneable {
ERERGIEDTE—4 Clone i, TiRE— L.

public object Clone { ) {
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SwimData newsd = new Swimbata { swdata );
return newsd;

}

B, AR EROERE: RERNDLUATRAIRRE, 28683 Clone FE:R FI X RMf, SH
TEIT R BN [HF SwimData 5,

Swimbata newSd = {(SwimData } swdata.Clone ( );

FTRAS ‘< HH, BRGERKEEFNRBLMNTIFER, 8133 S HHR——~FTH
THER.

133 FURARF R EDARES RS T a5 iE
AT 2B FIFHE PR F UM ERHER T7 RIOOHEFARD T,

peblic void sort [ ) {
//sort using IComparable interface of Swimmer
swdata.Sort { 0, swdata.Count, null )

}

HE, REX LY AmayListi 1T TiE 2 WHEEF . HEFEms ArrayList 47§ 8- LR RS
LT IComparable ¥ 11,

public¢ class Swimmer : ICcmparzble |

R Swimmer 2L EH — MR CompareTo ik, THRMEF Y22 M HHess A
NF. FTERKRTF, B -1, 05 1, EXMITFH, BITSHERERE CompareTo % H:,
BB FIERER,

public int CompareTo{chject swe ) |
Swimmer sw = (Swimmer ) swo;
return lname.CeompareTo (sw.getLName({ ) V3

}

PRSI 133 a7, AFEE, FSREWREFHITE, TESEERE—4
SRR . R AN, RRETERN SN BT B0, AR, R EREN R
51, MRS AEBENEIE, B, M REARIRATHMTTHAE, BEFRERL: 7
Prototype SR A HE .

FEREROT, A 745 NETUESY, BEREEREN YRR REN , VAN ES
RHEFHE T RERENR, EXIEMNEY, RENR—I NN ArrayList 318, HEIRE¥%E
K PHT ArrayList TR E N BT RP, RAELIERET,
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public object Clonel() {
//create a new ArrayList
ArrayList swd = new ArrayList {();
//copy 1n swimmer objects
forfint i = 0; i< swdata.Count; i++)
swd.Add (swdatal 1)) ;
//ereate new SwimData object with this array
SwimData newsd = new SwimData (swd);
re-urn newsd;

}

13.4 (ERAKFIEN

EREMEARNERN , AR XFEERS, MTLIEAFAZSR, RENFHEL
#HAGHRIMED, EITBARRESS A R ATHRLE,

ETEE—TEREMET, PRI e Sk F a5 X X B R R RSk T THE
Fr, REQIEIEBR TN 72, BN THENRET BrgER . X B FIREAHE SwimData
FrinflgR.

#HF ¥k, BrATLHEENFARFRNFEE, S5 SwimData A EEA2 . B2 L SwimData 257
1, HARGRREEX N, A, SexSwimData 2t BFBHAFHHBELTHE, R ER—H
HEFIREGE, E 13.4 s,

W sunple potntve =10 xj|
e |

—

134 SexSwimData 3 RFEA M B R—FHERMIRFH G

7 SexSwimData 2871, RIMEMETHRF, HEYERPIEHTFRRE, BRTHE BRI
FREGERLE (BIREMESEEEE ), X EAREMIEXNHEF I,

public void sort({bool isFemale) {
ArraylList swd = new ArrayListi{};
for (int L = 0; i < swdata.Count; i++) {
Swimmer sw =(Swimmer)swdatal i ;
if (isFemale == gw.isFemale(] ) {
swd.aAdd (sw);
}
1
swdata = swd;

}
BWEG—MEREHIRAN, B XERA R YRS RS,
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private void btClone Click({object sender, System.EventArgs e) |
SexSwimData new3d = (SexSwimData)swdata.Clone {};
new3d.sort {opFemale.Checked };
lsNewKids . Items.Clear():
while (newSd.hasMoreElements{} } {
Swimmer sw = (Swimmer)newSd.cetSwimmer (};
lsNewKids.Items.Add {sw.getName{) );

b

HE, biClone_Click 4 5l T SexSwimdata2&35 i 3 Flswdata, 34545 F54# 4 SexSwimData
PR, X R SexSwimData 2K /] Clone k4 588 25 SwimData 250 Clone 71, FH 1K FET
A RBEIEER,

public object Clone() |
//create a new ArrayList
ArrayList swd = new ArrayList ():
//copy in swimmer objects
for(int 1=0; i< swdata.Count; i++)
swd.hdd (swdatal i]);
//create new SwimData object with this array
SexSwimbData newsd = new SexSwimData (swd);
return newsd;

i

BIORE—MEFHLIOF LR, BEEE Clone HiE, XR—PFARSAREI TR, B
BRI RE, BUMLHE 28R IA Clone FiEA) ICloneable £ 11, XML BN B % ik
TERRERRERTNEEE, THESAH SwimDan ZK80BIT#5%, ©EET cloneMe Fik, %7
RHMOR B 73 5h—1 SwimData FHBUR, FPH R T FS 41925189 ArrayList 3,

public class swimData {

protected ArrayList swdata;
private int index;

public veoid cloneMe (SwimData swdat) |
swdata = new ArraylList {);
ArrayList swd=swdat.getData (};
/fcopy in swimmer shbjects
for (int i=0; i < swd.Count; it+)
swdata.Add (swd 1] ) :
}

ETR, WA FOr ik B A i SwimData 725, # R F%AE 7252 4R
i,

13.41 REBRBOMTEIE

RBEALBREIAMAL AgeSwimData JSHUTE I AR, AR T~ EBMERE
M. WREd T, RFALBOFERME, MEBRE “M” MBI BEMERE, E 135
L lip e
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o Lo
= h e |
e Hnge e !
By W] da i

B 13.5 AgeSwimData 2B RAEB S HHFR

XR—PEABAIEMN: AgeSwimData J5##& [ FE3 SwimData (1] cloneMe 4%, HEBZR T
A sort Fik, Hitksort AN ERE P23 A FEARNATER T —25#kEF

{ proto-swimmer ),

public class AgeSwimData:SwimData {
Arraylist swd;
public AgeSwimData () {
swdata = new ArrayList ({}:

public AgeSwimData {string filename):base(filename){}
public AgeSwimData ({ArrayList ssd) :base{ssd){}

public override woid cloneMe {Swimbata swdat) |
swd = swdat.getData ();

public override void sort () {
Swimmer{] sws = new Swirmerz] swd.Count j:
//copy in swimmer objects
for{int i=0; i < swd.Count; i++) {
sws[ 1] = (Swimmer)swd] i} ;
}
//sort into increasing order
for{ int i=0; i< sws.Length; i++) |
for (int j = i; j< sws.Length; J++) |
if (sws[ i) .getAge {)>»sws[ j] .getAge (}) {
Swimmer sw = sws] i} ;
swal 1] =swsl 41 ;
sws[ j] =sw;

}
}
int age = swsf 0] .gethge ();
int agecount = §;
int k = 0:
swdata = new ArrayList ();
bool quit = false;

while( k < sws.Length && ! guit ) {
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while (sws[ k] .getAge () ==age && ! quit] |
agecouni++;
if(k < sws.Length -1}
k++;
else
gquit= true;
}
//create a new Swimmer with a series of ¥X's for a name
//for each new age

atring name = "";

for{int j = 0; J < agecount; j++)
name +="x";

Swimmer sw = new Swimmer (age.ToString() + " " +
name + "," + age.ToString{) +
",cluk,0,F")
swdata.hdd (sw);
agecount = 0;
tf{quit)

zge = 0;
elce
age = sws[ k] .getAge {);

}
}

BT TR R R R 3 F 40 firstname Fllasmame, BN T LM B 7, 7EE
[ ) Swimmer ¥T# B, I firstname B3 BERAEHS#H, U lastname FBIREFE.

B 13.6 FH) UML Bl EEHIRA T A RE K052 R, TEH GUISHRAE T W SwimbData 82
W, (BEH BEREHE— 2k, AgeSwimData 2Jf4 T SwimData ¢, FE#AE T Swimmer
FEBLH o

13.6 4% SwimData 25§ UML &

EEANRERE, TLUARLRBTRITX RERGL T, MRt EKks, #LRm
EFE RSO EN M, XERBR A, RO, BRERAP ahEhl—4
B, APRRRESRT) . A—RERFHRLE, S0 EEREE—MHERE, REAT
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DRETFMRDFEDEES, EEREREREEF R EENE. LTI iR
AREAHSTE—RER, 5 0EARIEERT LA T A RS PP i — T .

13.5 RRIEHE

FRIEHRR B THRERE — T RARKEEAE R, TR EERARPSER. §
W, BT B LR T A — 2, ERR Y T e SRR R R RS M F, e
FHREEANRB—FETRERFIRE, 0. ZFFEXNEYBTE, THFLR, FEE
[ — 28, B0 AT B e R T o2 B MR S, AR, MR R T R E SR T,
&AL EE BB RS — T,

13.6 FRERXHHF

FRERARERER BTk, X8, BT RTUISMRMGRY. RIEEREIFRT, T
LTEETTR il — RN RIERT, Wi DS i ST B — 13,

FRCH LR AR T : MRAREDEE, WARSCEEIREIHE 8 SR,
75, S MR R BT R IE TR,

RUTAEHE N RAPRTEM R, B ETUR— e R RS RE, A
MEME T RI—FITTRRER, RAERA LR EAENETA R ERE 1,

B, AT HRRAMERE, BUMRRSE G SOFEEA (TEEREERN ), X
RE e nattEE.

RJa, BIURRR ML EWRE , (N 26rh RS oA E B ATUTEIY, SXRETE sl S5 ]
PUBBCEA. ST AR 5 RIS S BRI e, SXMETEANE T35 , SRR IBRCNGR.,

13.7 BEE

FE—TBF BA—H 05, ERTER RN RS WA R b, 30 AR F&R
KANEER. FEARRERRHERT.

13.8 FHEHHEXEPHESF

Age Plot \Prototype\ageplot j
Deep Prototype \Prototype\DeepProto

Display by Sex \Prototype\OneSex

Shallow Copy \Prototype\SimpleProto

Age and Sex Display \Prototype\TwoclassAgePlot

13.9 fIBRME/Mg

L) B (Factory Pattern ) HUBRBUA T WM, M—RFUHEME P18 RLH
B,
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% TJ #3 ( Abstract Factory Pattern ) Fl iR Bl —HEFH—4~, EHEHEAT, BXLRFEL
AH—HAFERE T —T) .

A, (Builder Pattern ) IRIBRRILA THEREHESR, B—AF MR85 K150
Fo BEEEMEAF BN RH LT RE.

LRI AU B B, TREGE R ( Prototype Pattern ) 35 M skl — N IUA (2K,
FRAEE—FHEH.

HAFE ( Singleton Pattern ) 7] EURIFA H RA — DXt R, FH4E— Az st 2 R
fa] s o



B =wb
AR

HM BB ( Structural Pavtern ) #H M R T A X E AR BB RNEH, AR ot g
WAL RAA, EHS R T A RARBEAT AN R, A SRS HRHLE
A AL IWNRESERARREE, Bt RUSARRGENH,

e, BAEGBLEEHERZMEX (Adapter Pattern ) Tl — AR89 0 B& 5 5448
2, ARERFEAEREES, 24 LRSS REARE, it fu0 X LTRHHSE, B
il 4K ( Composite Pattern ), 485 8 F—H———xt S aYE4, K P HA o LB TR B2
HFATURMENE ., REHL (Proxy Pattem ) B 2 — AL 5, BRF AL E &8,
MESBARNNE, Fli, SEAEFE-ARBIEPH,

¥ AKX (Flyweight Pattern) AT A FRL, AP EARABRRLLTHRA, AR
BEAMESNH, SEEXFOLEMECNAFLALEN, S X TR EA4TH,

SPAMEA, (Facade Pattern) Al — AR & F—AF £ 4, M X, ( Bridge Pateern ) Hot§ 4942
CREHERASE, IR TUAR LR T TN, £5, £NEAHEMEX (Decorator Pactern ),
I AF At R A,

EELFDRERMX 2 AL LE -2 TR, SNELR2PBERFTPHATHIRE TR,
BN BREERE LG, RS EETHia0E,




B4R FBREEA

JARAEA (Adapter Pattern ) F] LU— RS HHEO SRR A1 80, LRI
EARNIRE—TMEF R —E TN, JRIERAERS. GRS YNE. 55— 128
P BB LR, RIGiEERAE AR O 881781

PR AR LMEX — R AR MET A S . H—RIFRE, EEN— I
EEREH—THE, REHRNTREGHE, FHFRORELGIRERFEENED. 3R E,
BRI AR R, R TEH 2 B GIRR  ¥ 20 L PR Bk B A e SR AR B
EfcE, —HAMRERLH.

141 FEIRZ BRI

BIE BT GRNET , M~ FIRPREE—LET, REBE S FIRE, FERHST
REAREIRAE S WHFIRh—MRKARIEE AR, o R4 FRa R (888
HAL,

TER 141 Bty RRAR PR, BRI A — MEZ X HHEARSF, Bl 85, R
fa B d ik, WKL FREGURIIRIES. BE— 187, ARESHRAFLEE, %t
BEF IR MFEES R SRR RE R,

L rrvfem g

v —] TS F sl a6 11
¥ ity e Imchen Ty £ 57
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r:'\.l i [T FosE | iiene |
Jache F
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IZ-J- LT
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Limg Meglm
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A4l —-ERgTFHTRRNEERERF

RE—MREZREHICHRIF, Bl RAIS MEH BT S EmBRER, i
MIEZRIAHEARR, B M ETHEFRRSEFHEE— Swimmer MR T, RIFIEHA K
RIFAEAE— M swdata 8 ArrayList /P, B —PEFUT THRER, KREBENFIFHE
PEFHRRT, B NN R RARINTIFET,

private void btClene_Click(object sender, EventArgs e) |
int i = lskids.SelectedIndex ():
if( 1 >= 0y {
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Swimmer sw = swdata.getSwimmer ({(i};
lsnewKids.Item.Add (sw.getName ()} +™\ t"+sw.getTime ());
1skids.SelectedIndex = -1;

}

ERE, ARBAAAFIRESF B — BT, SREEPENERT, BHREET.

private void putBack Click ( object sender, EventArgs e )} |
int i = lsnewKids.SelectedIndex (};
if (1>=0) ’
lsNewKids.Items.RemoveAt (i);
1

ER, ROVRAMRF () BIEEEANFINE, RELZTFHREMERE, #R2HA
frARE. &M, MR- TEFHHAEFRRERE, FIRLEH—FRNEH R EESR.
RIERFTHE 1B FHHEL.

142 BIB—1iEhi=%

FURHE 0 Iem AR AERLORAE AR IADOBE, 0B — S8 SEE, BFxf
FH, ZNFEE M RRRER LR, AT RIRNFAERNEROER, MAE
18 VB6 A9 ListBox ARFLA R, SG7E ListAdapter28 g — MG MEED, MIERT ListBox AYLH|
HITHRAE

public class ListAdapter {

private ListBox listbox; //operates on this cne

public ListAdapter (ListBox 1b) {
listbox = 1lb;

public veoid Add{string =) {
listhox.Items.add (s}

public int SelectedIndesx{) {
return listbox.SelectedIndex:

public void Clear() {
listbox.Items.Clear ():

public veid elearSelection() {
int i = SelectedIndex({):
12(i >= D) {
listbox.Selectedindex =-1:
}
}
}

A, RELEFTARE—L,

private void btClone_Click(object sender, EventArgs e) {
int. i = lskids.Selectedindex {};
Il 1= 0
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Swimmer sw = swdata.getSwimmer {i};
lsnewKids.Add (sw.getName () +"\t"+sw.getTime ());
lskids.clearSelection ();

b

R RS HE) ﬁﬂﬁﬂﬂ%ﬁkﬁ%ﬁ@@?ﬁﬁ [8], HEAFE ListAdapter 28 iF RE 1A —1
Jrih HiAb P Swimmer X4 .

public wvoid Addi( Swimmer sw )
listbox.Items.Add ( sw.getName () + "" + sw.getTime ());

}
K EHE—E Rk Click S LFIRER .

private void btCleone Click(object sender, EventArgs e} {
int 1 = leKids.SelectedIndex ();
1f( 1 >= ¢) {
Swimmer sw = swdata.getSwimmer (1i):
lsNewKids.Add (sw):
lzKids.c¢learSelection ();

}

RV R BIR T — M % ListBox 258 Adapter 3, M4k T ListBox f# R, BT %,
SR BT IR A 07 B R P4 T B B 4 T A R R E B 28

14.3 4EF DataGrid

AT RBFPFIFEPWHIRFIEE, RAOTHUNMEFRE BRI . Visual Studio.NETH Fl#
TR ZF5 4 DataGrid (BRI ), BT ASSEE— M EURE F i — 1 AAEReL L, R TRER
HAEEE ) DataGrid, TEERIFE— 1 DawaTable 250935 H, H93LH1A DataColumn 55, BAER,
T, DataColumn A7 RFHMRY, 3 AT LAFERIEAHEEE S A H R, T4 DataTable
BIE— DataGrid )38 IR,

Datatable dTable = new DataTable ("Kids"™);
dTable.MinimumCapacity = 100;
dTable.CaseSensitive = false;

DataColumn column =
new DataColumn("Frname“,System.Type.GetType("System.String"]);
dTable.Columns.add (column) ;
column = new DataColumn ("Lname",

System.Type.GetType ("System.String"));
dTable.Columns.&dd (column) ;
column = new DataColumn("Age",

System.Type.GetType ("System.Int16"));

dTable.Columns.Add {column) ;
dGrid.DataSource = dTable;
dGrid.CaptionVisible = false; //no caption

dGrid.RowHeadersvisible = false; //no row headers
dGrid.EndiInit () ;
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AT [6] DataTable LA SCAE , RATERAER MR, RERHTHRPHTCR BRI
o REURARR Swing KM, IRLRE N TR, BHRE FIRBRARMNER, HiXE
B RS R, RRARGEAE T B ) S ee AT 26, BB, BRI AR &
RIMET IR IR,

DataRow row=dTable,NewRow ()

row| "Frname"] =sw.getFrname () ;

rowl 1] =sw.getName () ;

row 2] =sw.getRge(}; //This one 1s an integer
dTable.Rows . Add (row);
dTable.AcceptChanges () ;

AT 8, A RIEBCH BT 5 RAE RS AL T A DAL AR BB FA AR, 7T LAl B R SE 3 F 5
1% [ B GridAdapter 2R XHX— & .

public interface Lstadapter {
vold Add | Swimmer sw ):
int SelectedIndex {};:
void Clear {);
void clearSelection ()

1
GridAdapter SLEL T B8 O, A — MR EHRMBLE D,

public class GridAdapter:LstAdapter {
private DataGrid grid;
private DataTable dTable;
private int row;

[ /==
public GridAdapter (DataGrid grd) {
grid = grd;
dTable = {DataTable}grid.DataSource:
grid.MouseDown +=
new System.Windows.Forms.MouseEventHandler
(6rid Click);
row = -1;
H
£ ===

public void Add({Swimmer sw) |
DataRow row = dTable,NewRow();
row[ "Frname®™] = sw.getFrname () :
row[ 1] = sw.getLName():;
row 2] = sw.getAge(}; //This one is an integer
dTable.Rows.Add{row) ;
dTable.AcceptChanges () ;

public int SelectedIndex{} {
return row; -

public wvoid Clear{) {
int ecount = dTable.Rows.Count;
for{int i=0; i< count; i++) {
dTable.Rows[ i] .Delete ();
}
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public weid clearSelection() {}
}

1431 HEIRFEMIT

DataGrid 3% 4 SelectedIndex B, TR LIRS Selected Bk, B MouseEvent £ HEF
K2 MouseDown 344, 188 HitTest 385, BHIKTHA B E&RE T — MR,

public void Grid Click ( cbject sender, MouseEvenlArgs =) |
DataGrid.HitTestInfo hti = grid.HitTest (e.X, e.Y);
if { hti.Type == DataGrid.HitTestType.Cell ) |
row = hti.Row;
}
}

EE, EHd o7 W, WA HHhiIE A GridAdapter 689 Add ik, A BB AR
WE— ek B

private void btClone Click{cbject sender, System.EventArgs a) {
int 1 = lskids.SelectedIndex {):
if( i »=10) {
Swimmer sw = swdata.getSwimmer {i);
lsNewKids.Add {sw);
lskids.clearSelection ();
}
1

RITER 14.2 PHEM BB PR BRER.

B142 —1FHEERR

144 {#/ TreeView

FRAHH TreeView (W51 ) BAFBRETORIE, EHLEU, BA I FEMNEDRE

RSB MBI
MNTFRAUBHE—HH R, FECIE—4 TreeNode K5 H], F ¥R TreeNode 28 4B

i m.E. MM TreeView BMEFAAT, RIVBIHGEFHSZMINY SE4E, o]
ST R, THERER TreeAdapter 25,

public class TreeAdapter:Lstadapter ]
private TreeView tree;
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H———==-

public Treehdapter (TreeView tr) {
tree=tr;

}

[l

public void Add (Swimmer sw} |
TreeNode nod;
//add a root node
nod = tree.Nodes.Add(sw,getName()}:
//add a child nede to it
nod.Nedes.Add(sw.getTime () .ToString ());
Lree.Expandall (}):

public int SelectedIndex{) ({
return tree.SelectedNode. Index;

public woid Clear ()} |
TreeNode nod;
for {int i=0; i< tree.Nodes.Count; i++) {
nod = tree.Nodes [ i];
nod.Remove {);

}

public wvoid clearSelection{) {}

}
TreeDemo F2FFH1E 14.3 frR,

143 TreeDemo ¥R

145 ZEiEETEE

EREERRTEE, RITEN LisBox (RRIH%E., MEEM) WE—1FL, HFAREEMAR
BahE. BT R MERFNGTFE, S TR MyList, =IR4ETF LinBox K, L8
TTERMEO,

public interface Listadapter {

void Add(Swimmer sw };

void Clear ( )
vwold clearSelecticon ( ):
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A2 MyList I F BT AR «

public class MylList : System.Windows.Forms.ListBox, ListAdapter {
private System.ComponentMcodel.Container components = nuli;

public MyList () {
InitializeComponent () ;

public void Rdd{string s} {
this.Items ., Add (35);

public vold Add{(Swimmer sw) {
this.Items.Add (sw.getName() +
"™t” + sw.gethAge {).ToString () );

public void Clear () |
this.TItems.Clear (};

public wvoid clearSelection() {
this.SelectedIndex = -1;
}

14450 TRE, HAMRBEEL T RERIRFF RS,

LT Admprer
—
A | Syputern. Whindosy, Foryma st ]
.'- T
[T Demsofarm |
| BeClnng
__H}? = Y
— b iy
| i
Myl |ﬂ;uvqm
::: g
v k-]
| % | Eimgna
| Inilskre_amponee
Chetcei { e
niinila . vl v Cligh
—T - [m—ﬂ-l--n Chch

B le4 FIRER R AEES
FERE B RIBRTIE 2 FEA — 5], AR GURAIZE Crr s,

® SRABIER 2 ERFE R, KBEIT AT, BN THARE & 2
TREEWER,
& REALE AP BRI E LB R M2, FabE AV ARG,



F14F HEBHL 115

© X B FC 85 DR T A543 45 Ha R eR HOTE RIFIL TR T2
o MFIEEAARREE AR EM AR . WIRE RN ERBERE XK.

146 MNE)iBEHCET

XS Bedh e — T I HIRLE , BRI IR 280 — % 508 R ListBox 265Y, DataGrid 2
B, BURER D BT B B RIRAE 2SR ARR B 30 7T R, BT A (P28 E Be 88 TR 5 5 e B i A
o REWMH, REESENAAIMITAERZREPNTER, SABRER.

14.7 CH Xt RiIBE RS HEmBHyXTEE

BT A BB B4 C# £ List, Tree fl Grid BT AN ERE, GREE, UIHEAESR
TZ LB AR, RE—ListR Tree WASEEEMBES | iIFERETEE, a4
FEIEI (add ) Fk,

A DataGrid M E LT , AT BER — A6 18, B M4 DataGrid 2 -h 5 E4YE DataTable
B DataColumn SEH, EERN—TREATIRZRAAS, FHEREHEBI T TINISE.

14.8 FIRAREECES

MR ABRCOR R ARSI AL LS MIE AL 48 R, O RS RARIS A SRR BN , EASE
B AR AR A IR R B HORE (set-Parameter ) ik pe @ ILEEE— A 2

149 EBEEH
MRS —IGERC2S.  DataGrid FREE— M HHIHFI I

1410 BEHHHEXEDHERF

Tree Adapter \Adapter\TreeAdapter
List Adapter \Adapter\Listadapter
Grid Adapter \Adapter\GridAdapter
Class-Based List Adapter \Adapter\ClassAdapter




HISE BrERX

FIEER , FrEA8 (Bridge Pattern ) JEH RERHFEN, BEMA I ERH—FEOEHRR S
—FEED . EREESEANEER: F- B TRNENRERE—MEEHMED . FrEH
AHEPBEONEHNEHLE, TEERE S I TR E R IR

Fri X058 5 Abstraction, TE X AKMED; Refined Abstraction, TH BIHFLAh
Abstraction 5E X 48 ; Implementor, B5E X SEHAERMFE; Concretelmplementor, ‘BRI,

BREBIE—TEF, B4 0 Br—RF™ 0. 865 HERREE—H BAListBox,
HESHKER&SRE, RIOIAEBEERT R RERURHERE. :

B RIS e E B AR, ¥ W abaar S BB FRAE RS, i LisBox B Fil iy 7
BB ERRRED . EREHERF D, X ABEEREER, BEnRITEEDR, XRIEEK
FRRE.

X bR A EEH - BE, RNFEL L HEENFR SR, — M EEBINE, AR
IRt RAMRFER, —2ERE0E, BRI &), FEEREREE, RITELEN

ListBox ¥ B R/ M5, £ DataGrid R T E R EHERR, WRERFRXEm BRETH, M
B 15.1 BiR o

B 15.1 FSEEEECHREE ST THM BRI

15.1 #F#EED

FATRAEE L—MHRRED , EREH RIS AT TR BRI 2l Se5E X
Bridger 81,

//Bridge interface to display list classes
public interace Bridge {

void addData (Arraylist col ):
}

Bk R — R ArayList, M HAS$08 B R,
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BEE X1 Product 25, ERETFREETFTIEE, MR ATEERIGHEAS,

public class Product : IComparable {
private string gquantity;
private string name;

public Productistring line} {
int 1 = line.IndexOf {(“"--");
name =line.Substring (2, i).Trim (}:
guantity = line.Substring (i+2) .Trim () ;

public string getQuantity({) {
return guantity;

public string getName ()
return name;
i
}

BN 7 — A R, B @ RHF I EREN . BERMED, X ELHER
BRRREIEIET, ORI EdE.

public interface Vvislist {
//add a line to the display
void addLine (Froduct p);
//remove a line from the display
vold removeline {int num);

}
ERRIB OGRS RZ R R R LisBridge s, BEMMEESH— I FIRBR%, EE,
BB Bridger H DR FIR A,

public class ListBridge : Bridger {
private VisList vis;

H/—====-

public ListBridge(VisList v) {
vig = ¥;

b

ff==—==-

public virtual void addData({Arraylist ar) {
for{int i=0; i< ar.Count; i++) {
Product p = (Preductiar i} ;
vis.addline (p):

}
}

R, RAINE VisList ERFEY R M, IT addData B B8 R oG 3, SXREZELUS BRTT LA
PR, ERFRIHTUZ, REM ListBridge 2418 T — 1 RLfM— 1 SRIH,

private void inie () |
products = new Arraylist ();

readFile (products); //read in the data file
//create the product list
prodlist = new ProductList (lsProdj:




118 CH L

//Bridge to product VisList
Bridger lbr = new ListBridge (pradList);
//put the data into the product list
lbr.addData (products);
//create the grid visList
gridList = new GridList {(grdProd);
//Bridge to the grid list
Bridger gbr = new ListBridge {gridList};
//put the data intec the grid display
gbr.addData (products);

}

15.2 VisList 3£
i VisList 253067 FAERARML, I AE IR AFMERT ListBox BfAIFEAE AR,

//B VisList class for the ListBox
public class Productlist : VisList |
private ListBox list;

ff---—-

public ProductList{ListBox lst) {
list = lst;

]

f ===

public vcid addLine (Product p) {
list.Items.Add (p.getName({) };
H

public void removeLine{int num) {
if{num >=0 && num < list,Items.Count }{
list.Items.Remove (num);

}
}
BR T R P WP DTN Sh A2 RRIKBEAL, VisList 1) GridList B 5 _F T BO26 AR,

public class GridList:;VisList {

private DataGrid grid;

private DataTable dtable;

private Gridhdapter gAdapter;

/7-----

publie GridList (DataGrid grd) {
grid = grd;
dtable = new DataTable (“Products™};
DataColumn c¢olumn = new DataColumn {"ProdName™) ;
dtable.Columns.Add {column) ;
column = new DataColumn{"Qty™):
dtable,.Columns,Add (column} ;
grid.DataSource = dtable;
gAdapter = new GridAdapter (grid);:

public void addUine (Product p) {
ghdapter.Add (p}:;
]
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15.3 %H

15.2 #AY Bridge 26/ UML BB RT THEO LRI E. LA Bridger KR
Abstraction, ListBridge 3&R LM, VisList $ DR T 59 %2€ ProductList # GridList A2 30
H . VisList# M E X T Implementor ##0, Concrete Implementor £ ProductList #5H1 GridList 28,

EE, REXP1 Concrete Implementor A3 #F VisList & 1, HENIEMY LRAHE.

ListBeidign VisLiet
i'l“ s
| Loabricige o— nddlree
| D i I remewelme
s Gridliv
feidgar [ Proserie e
™ | Siaied
|
addl i -
! | e
i e e

I8 15.2 ™ amiE BT B ns N e UML H
15.4 # R& Bridge

Rk, FEAN RSB EIRA T LB, S, UFSEFER> 5. BETHES
EABAR T IMFIREAFREL, JRESH FREP LIS, 3R NREL I HERERA
VA ERRERB AR . BRATERMEEE, |E—THMUT ListBridge FIETH SortBridge.,

237 Xt Product Xt RFATHEF , 1L Product 243 3] IComparable £ [T, H K& 1L =34 CompareTo
Fiko

public class Product : IComparable {
private string quantity;
private string name;

public Product (string line) {
int i = line.IndexQf ("--");
rame =line.Substring (0, 1).Trim (};
quantity = line.Substring (i+2).Trim {);:
}
===

public string getQuantity() !
return gquantity;

public string getName() {
return name;

public int CompareTo(cbhbject p) |
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Preoduct prod =({Product) p:
return name.CompareTo (prod.getName (}};

}
BT ERHEILE, Product MR KA ARG AT .

public class SortBridge:ListBridge {

public override void addData(Arrayl.st ar) {
int max = ar.Count;
Product|] prod = new Product] max] ;
for{int i=0; i< max; i++) |
prodl i] = (Product)arf i] ;
}
for(int i=0; i < max; i++) {
for {int j=i; j < max; j++) |
if{prod i} .CompareTo (prod J1))>0) |
Product pt = prod i) ;
prod i] = prod j] ;
prod j] = pt;

}
}
for(int i = 0; i< max; :++} {
vis.addLine (prod i]);
}
}
}

EE 1539 UBRHFSRE,

153 Hl SortBridge 244 B #0HERE %

RERIEY , AAGMIRENTED, Kabkda R, R, Rl — A H AR 7
FRREHFRUWHET, REFRFIRRMLHA T VisListdED , AR EMTHENERE. T
I /& TreeList 35,

public class Treelist:VisList £
private TreeView tree;

private TreeAdapter gAdapter;
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/7 ===
public Treelist (TreeView tre) {
tree — tre;
ghdapter = new Treeldapter (tree);
}
/l-==--

public woid addLine (Product p) {
ghdapter.Add (p):
}

EE, RNFHATI—ESRS M TreeAdapter 25, IHE 0T 2 BEXT Product I S #24E .

public class TreelAdapter {
private TreeView tree;

ff=m———

rublic TreeAdapter (TreeView tr) {
trese=tr;

}

e

public void Add({Product p)} {
TreaNode nod;

//add z root node
nod = tree.Nodes.Add(p.getName{));
//add a child node to it
nod.Nodes.Add(p.getQuantity {});
tree.Expandall ();

}

Bl154, QT —MREFIRAL, BRWT visList B0, H8 8 T Bk EmML s ik
MEMARO,

[ Bsomedbede N
Laistimen wurm Errruiee v
=
Arieticr gl paopes Colard
| ° JErags plasd waigei =i Furied hane _:'].
Dot 1 toipih 5 KK
| F il b Feipmd wE
| T Rl C RS W R &F EEE
! R iy
Fi Eiad Fees o Wit pofves
B3 00
= Lenovhazed rew dumps
ALDO0
-
g |
- i

B 154 4 Bridge FORIEF R B R
156.5 Windows B {43t 2 Bridge

NET PR A4 5P R — DA S T AR A0 T, SR m] 51 RO it
S, TR RS TR B AT AL, A T B T8, ST MOS8 —  EwED, &
WE SR IF BRI A T TAY R M B R R o B 15.5 &7 Visual Studio.NET F 8B F RMFRE, ©




122 CH &t X,

B T HE— AN — AR ER ., BAL M s EER, R— AR R
O A LA A P R

BATEIR, FAK ActiveX BEH-ES Builder BFERZINERED, aTLLE—MEFER
A, T BT R R R O A e Bk R A R P R M A
2, BAREE AT, EAERARGER, EINHE—HK.

L]
b
« B 7

|'
|
|

B 155 Visual Studio.NET B9 Properties # 1

15.6 HFERFA KPR

L BB Al LARRFE PR RIF R OAE, AR EE BB RERBERNRE. XTI
BY ILEF A — AP R R O 8k, W A EEHSEBridge LA R B R,

2. FTEASY B RS Bridge 26, & ZRE R A LA HEAEH.

3. E SRR RE B RS IET

157 BEHE

20— TR RR, ARTE DRI —Ee E MR R, MELSHARES ;S
b, EXEBRMENEEEORLE . FRIEER Bridge RZRFERH BT,

15.8 HEHMEXBDHERE

Bridge from List to Grid \Bridge\BasicBridge

Sorted Bridge \Bridge\SortBridge
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BEHRARFRIFRERES, HARTUREMNNR, BATEMRERE, AEHA
( Composite Pattern ) {75 T X WRHAL, 7T LLRE SEARRED - B R R G SR RO
EFoR. B, AaMEMENES, KPS X RETUR—~THE, 0T LR BAX
. ERPARES, MRUTUEFARMS LHWR, WTLENF,

TR ERFER CRR , W & P AT A SR RA — i B | B — U5 L R BE
BRAVESHF, XTERMET BN, TRTUARFHAFFMET, M FH A ARTH
BF, AEREIRAEY LA EFIRINET YA,

BUEAREREY, AT RN FRIE—RNWED, M FRFMTINE:

Fublic string getName { };
public float getValue ( );

T RE BRI,

public ArrayList elements ( );

pubklic Node getChild { string nodelame };

public void add { Chisct obj ):

public void remove ( Object obj }:

RRLRIBE T RFEOHRE: AHBRASH, ERER IR AT AR, HitER
B NMETERE SRR AR, BVEARERSED, XARERHE, B
I, BSXTRKLFR ER—APFiT, getChild FEERIRSERAT ARERIERIE

CH# X FEAERRES, BTE Y SRt FEREERE— X F BT AR AmayList, 10
RUABETHA, comBIBEEERT, X8, MRRTEHREGEN TR BT A ArayList,
BEEELRE count B, RBHHLARRTEET

R RN , A K TRF I PR A P IR T AR B, — 3k T ST LA
IEFERM T, B0 TR AR, RENi, RONZEFBASPHEF BRI IER
W o ABTILI AT QIRINE T, TTRARHRIH- T R3S RBFREEEHEm—1
K, Bk,

16.1 —APTHSTHEHR

BRI BETDH AT ARDLTE, YARRE CEO, REAMPHEE TEL, RekE
FX— 8. BT, BT HMATRSEIEEEAE R, RUSXFI AR SEMN T B o —ik
BF, B, BRELE, XFMATRERAARNEUNSSHE, BEA TN A 3NE,
ATARFRE, BEERE 6.1 WALURRA. )
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{ vP Miag | VP Prod |
H 1

Prod mgr i Ship mgr |
] R

R W,

|

|
] i
Sales Sales | | Secy ¢ Manul ! Manuf E Manuf Clerk i Clerk

161 —AREEHNER

16.2 iT#EIEK

WRLRAEM, AR TRHETRABLEE -HFK EETATRREERTEATRTE
BAF BRI BENAE SO R TERRE TREH K, X2 HRNHEETF.

o 518 B RAR M FAK CRIRE ),
o AF—MARIIBIRE S RRAC L A K B ACHN B KT IR F9FK

BNAEA—-THEREORBERBERFRLN, AERAREHTA.

float getSalaries ( }: //aget salaries of all

BB SA RS, LhE A B G 7EEE L PR R M REARE T A 2 A KIER) , X BREIEA
HIATHASRMNEMRIFRGENE, L, XREARMEHHES (10 getVaue ), TRfEA
getSalaries.,

16.3 Employee %

BRI ARNFERIE TR (FEARNER ) WEA—ME . AT RRRFANRLIR
AL, BRFENBREEREFAENRE, FrUZEDE LB (Employee 255 Boss ) &
EAHR. Employee BMF, il TEHRERER, Boss ¥ &, I TFEAUGTERY K.

A 15507 AbstractEmployee 3, SRIGMA UK H B4 H Employee 25,

public interface AbstractEmployee {
float getSalary(); //get curent salary
string getName (); //get name
beol isLeaf(); //true if leaf
void add({string nm, float salary); //add subordinate
void add(AbstractEmployee emp); //add subordinate
IEnumerator getSubordinates{); //get subordinates
BbstractEmployee getchild(); //get child
float getSalaries(); - f/get sum of salaries

}
CH# FH—THERB2E O [Enumerator, ZEORTFIFERER.

bool MoveNext ( }: //False if no more left
¢bject Current ( ) //get Current object
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void Reset ( ); //move to first

EE, BLATBIR)E— R Bl — Enumerator (¥ AbstractEmployee 35 [, £ F T 1 (4 7 23w B AL
HE, BEERRITFAE.

e.Rezet { }:
while { e.MoveNext [ ) 1} {
Emp = { Employee ) e.Current { };
//..d0 computation. .,
I

Enumerator HRALUGE, BT, AL ERTAS BN SR FRAHER.
FAKR) Employee JS0R7F T 481 0 M A FOFK, FEBf AT IR MK,

public class Employee :AbstractEmployee {
protected float salary;
pretected string name;
protected ArraylList subordinates;

e
public Employee{string nm, float salary) {
subordinates=new ArraylList{);
name=nm;
salary=salry;
H
FELELE

public float getSalary(){
return salary;

public string getName(){
return name;

public bool isLeaf ()
return subordinares.count==0;

public virtuwal AbstractEmplovee ge:zChild(}{
return null;

Employeed$.2: i add,, remove,, getChild Filsubordinates 28 gk By B AT BT . & FEmployee
BT, B, BB dnk A ELE MR . subordinates A LB E 238, B, 4
F subordinates 7 HRIE [H —MEMMEER, SFERFTEA—Fit,

public IEnumerator getSubordinates ( }
return subordinates.GetEnumberator { );
}

1T Employee MM AREA TR, T add M remove HBRAFr-tE &RIT . EL
Employu %ﬁmﬂﬂéﬁ& ¥ Etiirzﬂjm H:Il _‘/Ikﬁﬁ'o

public virtual void add(string nm, float salary) {
throw new Exception
"No subordinates in base employee c¢lasa");

pubklic virtual wvoid add (AbstractEmployee emp) {
throw new Exception{"No subordinates in base employee class");

e
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16.4 Boss 3

Boss28 2 Employeelf— T 24, ERERET TRER, B T /B & RAFMHE—HY subor-
dinates ] ArrayList 7, FEMACEREN TR, X7, NFF—1 Boss il Employee, 1%
BENTRALT .

public c_ass Boss:Employee!
public Boss(string name, float salary) :base {name,salary){}

public override veid addistring nm, float salary)|
AbstractEmployee emp=new Employee (nm, salary);
subordinates,Add (emp) ;

public override void add(AbstractEmployee emp){
sbuordinares.aAdd {emp) ;

JyE——

WARBARNEEE WERFIR, T EEM ArayList P B8 Enumeration., [EEH,
AR R — 1 AmrayList B BHES— R 5 R I T R W#FAK s,

public float getSalaries() |
fleoat sum;
AbstractEmployes esub;
//get the salaries of the boss and subordinates
sum = getSalary():
IEnumerator enumSub = gsubordinates.GetEnumerator();
while (enumSub.MoveWext()} |
esub = (AbstractEmployee)enumSub.Current:
sum += esub.getSalaries();
}
return sum;
i

EE, ZTEENSIERNFAKIR, RENE— TR getSalaries ( ) ik, 484,
RE—-MEFLR, ENEATROBRBSOETN. B 162 85H TR amE,

Bt | Py e

etz
it

1 e

nhs

ki
rlsuisrrmoun
pret Pt

B 162 AbstacEmployes L4 B ty IR A i i) Employes 251 Boss 2
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16.5 #4i& Employee #f
RASEBIE—1 CEO Employee, REHMMM TR, BHEMXEARNTRE, MFHR.

private void buildEmployeeList () {
prez = new Employee ("CEQO™, 200000);
marketVP = new Employee {"Marketing VB", 100000} ;
prez.add (marketVP} ;
salesMgr = new Emplovee ("Sales Mgr", 50000);:
advMgr = new Employee{"Advt Mgr", 50000} ;
marketVP. add (salesMgr);
marketVP.add (advMgr) ;
prodvVP = new Employee("Productien ¥P", 100000} ;
Frez.add (prodvP) ;
advMgr.add ("Secy", 20000);
//add salesmen reporting to sales manager
for fint i = 1; i<=5; i++){

salesMgr.add("Sales" + i.ToString(),
rand_sal{30000));

}

prodMgr = new Employee("Prod Mgr", 40000);
shipMgr = new Employee ("Ship Mgr", 35000);
prodVP.add (prodMgr) ;
prodVP.add (shipMgr) ;

for {int 1 = 1; i<=3; i++){
shipMgr.add{"Ship" + i.ToString(), rand sal(25000));
}
for (int 1 = 1; d<=4; i++){
prodMgr.add ("Manuf™ + i,ToString{), rand_sal {20000));
}
}

—EWEEE M AEE, WA RIE— M TTHALE TreeView FIE: LOIBTREY S, R
AW addNode( Yk, EFIH & BT T T4 T 32,

private void buildTree() {
EmpNode nod;
nod = new EmpNode (prez);
rootNode = nod;
EmpTree.Nodes,Add {nod) ;
addNodes (nod, prez});
i

AT B TreeNode XS94, RAMH4:— EmpNode ¢, EH—4 Employce HIHE NS %L,

public class EmpNode:TreeNode {
private AbstractEmployee emp;
pubiic EmpNode (AbstractEmplovee aemp )
base {aemp.getName (}) {
enp = aemp;

public AbstractEmployee getEmployee () {
return emp;

!
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BARFHEAME 163 ix,

[ @t compurste TSR
| = B
: al :I
| 216681,3
[

B 163 L TreeView 4B RAS KSR A

EXTRFRIHE, Ri—TRA, MIRE (FREM) BRERNER, XM TEgs
RERAT getChild )ik, RRETRANFTHTR.

private void EmpTree AfterSe.ect (object sender,
TreeViewEventhrgs &) |
EnpNode node;
ncde = (EmpNode)EmpTree.SelectedNode;
getNodeSum {node} ;

private void getNodeSum (EmpNode node) |
AbstractEmployee emp;
fleat sum;

emp = node.getEmployee () ;

sum = emp.getSalaries(};

lbSalary.Text = sum.ToString {);
}

16.6 BRHER

BAVREA TSR, — P RERRFREIE TH, BEAETHEUTR. A, 25k
—HPEAZHEINEER . NTIHHER, HEFERHORR: £ Boss XHRHE— A HE, ©
¥t Employee 3¢/, Boss. XBASMEM—MIEER, EE—BRAKRRER.

public Boss ( AbstractEmployee emp ) 3
base ( emp.getName ( ), emp.getSalary ) )} {

16.7 WEEER

BRI RSERE, REVES ) Boss R E ( Collection ) TRE T— A B4 T RURS,
ZRERK, TURERSEIARANSEATBY, BRFERNBIEER—ZERNEEE,
EREFRI: KT AbswactEmpioyee FRRE—MEERN, TEA~ ML ANES.
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public class Employees :AbstractEmployee {
protected float salary;
protected string name;
protected AbstractEmployee parent;
protected ArrayList subordinates;

public Employee (AbstractEmployee parnt,
string nm, float salry) {
subordinates = new ArrayList(}:
name = nm;
salary = salry;
parent pacnt;

}
TR, LI P, S MUREE.

private void btShowBoss Click (object sender, System.EventArgs &) {
EmpNode node;

node = (EmpNode)EmpTree.SelaectedNode;
bstractfmployee emp = node.getEmployee ()
string bosses = "V;

while(emp != null) {
bosses += emp.getName () +"\a";
emp = emp.getBoss ()
1
MessageBox.8how (null, bosses,"Reporting chain");

].
Zh.HE 164,

W iflina | it @

B 164 HEKOMENRER, HABRHRLYA

16.8 HALEXBYR

AEHAR X TR R AT RAE RSN RAMBBEREN, FHEITNE SRR —5
Ho dITRXMEL, FFRTRURRMLEER, FEW Mot T R R R R,
HERAMER FRE IR EERRES, RS eR AR E— 0 gEEn,

A—NE, FEARS, REERKEFEN L, BESRAMERMEIE, mELHAE
REARELX — .
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16.9 —IEEMAS

A MEEE, RFEENE R AR R, B AR E AR,
FER R TREEET RN, W FEEEEROEN, Frt LFH W MR BRLT SM
T BT N . FESimpleComposite B T , BA 18— Employeedt, € B E @& T BB R i AmayList,
BETRRARETURSH, WA TR, XBT getChild 77 5 remove Jr kB EHE M HEE . 76
EAERET R, RIOAHRE, MELARAFREAM TFHY, G2 URFET., #angil, &
182 AT add ik,

REBEA AR B R F S lses , FERAXRY THRSE TS, M FRERE -
WHKE ., THNES, XMRBSE. EHTHEHY000T, X EER R,

16.10 .NET Y4B S

FENETHEZE SR, FMF TreeView PEINode X £ K LF LB R— B Q098 S8t %
HRERI, HEEIHETHA AR Y8, EREAEE0E RSN, B, TR
%, BB HGEMERNE R,

M- FR T LA I . RSB CE S 4, KPS M ABAY T, eiRe
BAET. PO UARFIREMRE, EITTLHERYF, R B AR 44, B
O] LA AR A 1 T T R BB

16.11 H4bL ==

ARt FERERFE, BARNUT RREER. WRERMRINE S SRR,
SUSCAT JRABIT K8 B TE B T SUBUF AN T i, AR A PR RIAF R, TER—
TEFHFHES.

WERFFME IR ES T — R T4 (080, S AR &3 8
K, B4, WRETHEEREFIRE KPRV, AT, BRIEHERA LA, B0
2RERE N RIERA NS, BRI,

16.12 EEm

L —TRERAATLBRERMAR RS, TH A AERIORA R AR RS
2 — T RS IR R R RORMRIES. I RA SR BT I MR

16.13 BEHMHEARPMERF

Composite shows tree \Compoaite\Composite

Composite that uses both \Composite\DlinkComposite
child tinks and parent links

Simple Composite of same \Composite\SimpleComposite
employee tree that allows
any employee to move from
leaf to node
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S ( Deconator Pattern ) #RATIRAL T XBE—FHFR,: HERTHRMITH, HARE
Al — TR R, BRRIA—MEAT AN HRE, HP=4HR TR BT,
EETLOIR M R A —NRAER, EZBYHRT, XE-TTREWTUEZRAFE, R, a0
RAZAXRPHB I RRERETAIRMERY, IRERFEUNE=TRER. FiF—5, mE
BT EA AR SRR, TEREAETFERNE, ZEEFEREALLERLE,

Plin, RMEEPTEREPE—-EFEEENE . DERIE— 1371 Button JR4E
B, ERFFEPWIEIEHEE FHEATE, PPERIIATE,

R AL, 2B Decorator 2K EMHH, RS M Decorator 280k 4: 1 2 FER
Decorator, F— R4 RS M —MREE M i BT Feii— %4, Decorator R — k4 F A
PACAE RIS S, R EA REE paint ZTERA, IR RAL RSP RHER ik, A&
EEa ek R RS (T ARSEH ), X RA I —FMEAL . Decorator E—TEENS, HEASY
TERWFNR. Tl URBEEEEE T ENAM, PiT—S8 0T E, BERAERA TEHS
MR,

171 ¥EH—T CooIButton

FILwWy Windows 5 R, $)40 Internet Explorer #l Netscape Navigator, #HE —17EE .
KTk, SEAER LR, RABEE BRHBLEHL R . —% Windows I R X
FER T RAZF34 CoolBar, X HE 3R HIFR A CoolButton, C#IS#EF IR ASTIMIEAITR, HR
fITey LB et — DR, 3 e A& — MR ETXAIT . RGP, RITATF I
itk BRENFEFRBREREH, EXBEMBEAART .

TR BN BIESX T Decorator, “Design Patterns” *FEHY: Decorator i Bk 4 T8
PR HRACE RS, RALFEENERE BB 2 H Decorator MRATH A . Z£CHF, LI T OF
ARLH, BIRBIVHABIENY Decorator, FiH HBEAREARANT SR,

“Design Patterns” #f— 58I, Decorator ZL AR A, BMZHMB K HIEA A B
FRIfER) (EEHT ) Decorator, BATHELIEHEN T —4 Decorator 11, TENTHRERRMH
B HEA,

public interface Decorator {

vold mouseMove{object sender, MouseEventhrgs e);
void mouseEnter{ocbject sender, EventArgs e);
void mouseleave (cbject sender, EventArgs e);
vold paint{object sender, PaintEventArgs e):

1

R TR A 20 , AT M Panel 2538 4 H! CoolDecorator, 1B 1E 08 B itk 4Naa 2 4e .

& FRF BT CoolButton, RITEEMEMAR , 70324 B3 BN SO0 2 t 2l 7
MEHBEMBELE, FIERRER N ERK ALK, LW B A MonseMove B 7Y, # Rk Paint
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C# &K

HANMZERREERR; YEFEFRAKEA, BT A Paint BENZE K QK K, &
TTHTAIARER LA TE: &iEE—1 mouse_over fi, #R/51ET R Refresh i EHm,

public void mouseMove{object sender, MouseEventRrgs e}

mouse over = Lrue;
I3
public vold mouseEnter (cbhject =zender, EventArgs e}
mouse over = frue;
thos.Refresh {};
}
public void mouseLeave (object sender, EventArgs e}l
mouse_over = false;
this Refresh {(};
1

TR R paint 4

public virtual void paint(object sender, PaintEventArgs e){

i

//draw over button to change its outline

Graphics g = e.Graphics;

gonst int d = 1;

//draw over everything in gray first

g.DrawRectangla(gPen, 0, 0, x2 - 1, y2 - 1};

//draw black and white boundaries

//1f the mouse is cver

if{ mouse cver) {
g.Drawline(bPen, 0, 0, x2 - 4, 0):
g.DrawLine {(bPen, 0, 0, 0, ¥2 - 1);
g.Drawlhine(wFen, 0, y2 - d, %2 - d, y2 - d);
g.DrawLine(wPen, x2 - d, 0, x2 - d, y2 - d);

17.2 AbIR Decorator =4

REMIET —TREH Decorator, EAE RER T EASH I, MEREIEIEGHRSEA
BT RIRRER . RIS BAHEAAFFEHOEE— 1 EventHandler38, H R Ba AT HM4
@I —MouseEventHandler, #£ R4k Decorator iy F ¥k FIRX R IL ST ER THE, 1E, B
THRRI PR R & RS, TOARSME Panel (BEFF, X —SREE, Fol, RITXKE
HHEEREEFRNE 5 L,

public CoeclDecorator {Control c) {
contl = ¢; //copy in contreol
//mouse over, enter handler

EventHandler evh = new EventHandler {mouseEnter);

¢.MouseHover += evh;
c.MouseEnter+= evh;

//mouse move handler
c.MouseMove += new MouseEventHandler (mouseMove);
c.Mouseleave += new EventHandler (mouseleave);

[# % paint BFR[E —1 PaintEven:Handler.,

//paint handler catches button's paint
¢.Paint += new PaintBventHandler ( paint);
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17.21 ERHR

MERE T EEHEN Windows Bk, GUI iit#s< B 3IE R B RINEZH O
BE PR, BOABE—LER SEERNANERAEGREP, FEmiEneE o
RHEMREH b, FEAE DB %A THRE Form BG4 & PEINE RS X%
A,

//add outside decorator to the layout

//and remowve the button from the layout

this.Cortrels.AddRange ( new System.Windows.Form.Control [ ] {cdec} );
this.Ceontrels.Remove ( btButtond);

R K L %5 3 Decorator E#E A,

public CoolDecorator ( Control < } {
contl = c; //ecopy in control
//add button to controels contained in panel
this.Controls,AddRange ( new Control [ 1 {contl } )

17.22 #ZRRSTHALR

RIMGEAREE— MR RN E , FEUT C R, R EARRIIA T K
Ry fdetrs, BAEERTHAER (0, 0), XENREEFE CoolDecorator M3 BT .

this.Location = p;
contl.Location =new Pointi(0,0);

this.Name = "deco"+contl.Name;
this.Size = contl.Size:;
x1 = c.location.X - 1;

¥yl = c.location.Y - 1;
x2 = ¢.8ize.Width;
¥2 = ¢.8ize.Height;

R A BB AR Pen FSEH, Paint FESS RIS LM,

/fcreate the overwrite pens

gPen = new Pen { c.BackColor, 2 };: //gray pen overwrites bhorders
bPen = new Pen [ Color.Black, 1 ):

wPen = new Pen { Color.White, 1 );:

A 17.1 Bimy BAFE B — N LEr BRI TSR,
S

A tatien B oo

s
]

3
Bi17.1 A button 1B button 252 CoolButton, 2 BAFESE7E
LB 58, X 22 B button K3 BB K
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17.3 %4~ Decorator

RATEAE D 5% — 7 Decorator 2 M TYER), £~ Decorator 8§ X AHaWE? B, ®A1HE
A —FpEm— — %4 B3 AL ¥ CoolButton,

EREMAR—5, FARITRE R CoolDecorator 1% 7 7 b—4 Decorator TR, BANSER
H—F R, E—HIEEBUENRE, AMUGEEUEED — IR AT HRSCH, E R Egfiny
HFOXR (XER—MEH), FRRIFEER paint FIE R0 R paint FEBEEE—E,

B, BXHD I Decorator BIE-—THHRE, TR IR AMREE Y B,

public class CoolDecorator :Panel, Decorator {
protected Control contl;
protected Pen bPen, wPen, gPen;
private bool mouse_over;
protected fleat x1, vl, =2, v2:

public CoolDecorater (Control ¢, Control baseC) {
//the first control is the one layed out

//the base contrel is the one whose paint method we extend
//this allows for nesting of decorators

contl = c;

this.Controls.AddRange (new Controll]l [ contl});

RGNS LB, paint FA- IR OAER DI (R4 ),

//paint handler catches button's paint
baseC.Paint += new PaintEventHandler ( paint );

R4 paint HEFERA K virmal, LIERBES Y, WTFHER.

public virtual void paint { object sender, PaintEventargs e ) |
//draw over button to change its gutline
Graphics ¢g =e.Graphics;

SR LR TS, RRRBFIRF 800 77 3 A B 4o 1 41 10 A1 48 19 SlashDecorator, 1T EEEE

T CoolDecorator, A] IR AIRTAWERFE, 1R B CoolDecorator ) paint ik, XEEMA LU
WHSFE TR,

public class SlashDeco:CoolDecorator |
private Pen rPen;

public 3lashDeco(Control c, Control bhe):baselc, be) |
rPen = new Pen(Color.Red, 2);

public override void paint (object sender,
PaintEventArgs e)f

Graphics g = e.Graphics;
x1=0; yl=0;
x2=this.Size.Width;
y2=this.Size.Height;
g.Drawline (rPen, x1, ¥1, =2, ¥2):
}
}

RITRIXRER T RAPHEEORERT, FETER A 1725, B 17.3 555K,
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= pal Do b . a0

Eﬂ'l;ﬂﬂﬂl‘lll'li'

(W T Th i
| - Becobemalurr |
|2 o1
G T | -
—sareRL T CacclaeeFor
=irkp L
pabar

N C— | .‘

e

Eeh g IR _I
-

TlychDison |
T

B 17.3 Decorator 2 K& H B [ TH Decarator SEA5H UML 35

17.4 JER[#114L B Decorator

Decorator Z AR TR UM X RAVTIRE , 503 T LU IR 7 M b sl s A7 (AT 0 &
PR . TRR b, SETAACA X R E AR, BV BB RS R AR, (SR
—NREKGBAET AP, (SRR EHRIE, 400 R IERMIR N FEB, & Visual
Studio.NET 7, XEKHHHWEFRITTA.

17.5 Decorator, Adapter #1 Composite

IESN “Design Panerns” PIREIK), XMk MFEERE FRALHE, HETE E&EAHE
X IE LA IR R — A 2, BEN RSB E RS DR R A —
[, R MR RIRER T B/ . Decorator ¥ SR IIEIE A S 2, TIARR AR
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LHE. EELUAENA, GF—MENHESES LH R Decorator, RIEERE—K, EfHNE
E A —HEH.

17.6  ZFEHBERABR

HOEARME T RS- T ARBNRTH TR, EHEARRE MR E, BV E e RF e
REEE LS, BT REEH NS, TAFHEEREREWPLEEREFE, “Design
Patterns” P T AHIBI ML, — & Decorator I AL S BIAH (R A —HEH0, DoRE, #
WxTgRRAT 2R, H— MRS REME RS — M RAHE KBRS, W FEPRE
MBRFRFE, EMNEERHFERE, BIERLSHELE.

TotE A T, A A S A R, B RiE S, AR
BRI AR — B O Y, Tt 2T s — A RN TR , RAHE T 2 541
AR

177 BEB

L S/ AE TR RITPMA T — N ERIE, B RUE S AT R A R4 A ]
ABEY, 044 A Decorator?

2 AHEGRBRNES, BIRBUE T — B — s 4 01T FDeco-
rator R SUBRE MBS R KRR 2 AR

7.8 HHMEXERNIEF

C# Cool Button Decorator \Decorator\Cooldecorator

C# Cool Button and \Decorator\Redecorator
Slash Decorator

b
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FhIRER, ( Facade Pattern ) A LUK — R P R RN — MIRMHAE D BERFFE
MR, EARMEESEN, T L, B TRETERRRE, FREISRALERITFENE,
LIZ TR R AR o, BFF oA REARNTRR, 8T FRAERAENCK
Han,

SRR NS F R R ML E R E R, R A TR LR
STREENREE, BERRARRERA PR T HENSIEE, XA P YREn 2R
TRIEFI &

FRNE, ROFALRE T ERORGOREHIMR R B R . CHEA—F5 5 ADONET
Mg, ERET —RAEEINBEENE, AEWRERERRRG T ODBCEES—Y LI
A BEF /LR, AT SR AIRRE L, BRATSIE L E ST — T A i F
PR LA B R ) TAR SR

181 {t4A=MEE

BB R XA A S EMN—RINE R R, RIFEEKIETRRERX R, wRETa
P HEF BT BR B AR R | S S P VF B HA B, RE R TR RE s i fm) 2211 ]

FARFEAE I o AR A S A T R TR R R TR RS, TR R %
BAMTSAFESE RIS, RESRANBEESRENPOLITEEIN,

TRAMRBRALET, TRENSE-IMEERALT. Mk, FK. ABMNISAERNE.
RATEE T OMHEEINE , Al USRI 1%, LEAERALFE. B3R5 SBSN
%, HAEIARNE BN ZaETK. FKEE, EXRiFE .. Fing g Racesiss,

SRR R E BT R 7] L& e R skt . &4 F SR8 B B8k Bt g 5ok
RRAER, Bk, RETUERART IEBRASER, LH KR Er eS8 SHBRmE—
kFh, HER 181 HHEER.

®:18.1 EEAMEBRFKLADNR

Koy (3T ) | Lastname (% ) | SalaryType { HOK%EN ) SalaryType | Min ( BE/ME) | Max (&K )
1 Adams 2 1 30 000 45 000

2 Johmson 1 2 45 D0 &0 000

3 Smyth 3 3 60 000 75000

4 Tully 1

5 Wolff 2

SalaryTypeF] B %EEE 1 T 58 5K 3R . AT LUSKAIMEE (105 M B AR, Bl
BT MME ) BT B BRE 1 ERRER, mERFFELNH—R R
JIFVEAE . MESEEPHIRER—TEAR, WE—TTH%, ERHEEETE -, B o
EE=WAN, BE R INF, 2NF & 3NF,

o A, FPNETITHERE—ME (TIARR—AH )
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o BT HA. WRINF, ABANERBRTIIFAMET REBTI. ZBWE, PR ERRE
FAERBILLIBFE X — KR

o B, WRENF, LA NASRFARBMEI T K X ERE, EASEFFEs
HIEAR B B HAR S ARt M

HET, JUPBFE SRR R RIRE S (3NF ) HREAT, SERH , Bl 2
BN, BORAEAGRSWRED,
18.2 MBI PR #itR

R E AR — A R R R HFKTEE R SR B PR B A, (R AT DB A
IR RGN, BITHEA—HELITR 182 PRENE.

#182 BREFHTHENRREKE

Name Min Max

Adams $45 000.00 $60 000.00
Tohnson $30 000.00 $45 000.00
Smyth $60 000.00 $75 000.00
Tuily ¥30 000.00 $45 000.00
Wolff $45 000.00 $60 000.00

ENMEEHBIREF R RTHR, 08 183 Frr. KME SRS R S8 xRk
M.

183 EHFOKERHITHFNERSH AR

Name Min Max

Tully 330 000.000 $45 000.000
Johnson $30 000.000 $45 000.0040
Woltf $45 000.000 $60 000.000
Adams 345 000.000 $60 000.000
Smyth $60 000.000 $75 000,000

SELECT DISTINCIROW Employees.Name, SalaryRanges.Min
SalaryRanges.Max FROM Employees INNER JOIN SalaryRanges ON
Employees.SalaryKey = SalaryRanges.3alaryKey

ORDER BY SalaryRanges.Min;

RFE E RSB S HSOL, Bk R M e e RIE R E S, LERE T
LFFSQLATHE, #ICFR4r PCHUR FEHE SRS ANSTHRE, SQL-92 SRHMERE UM R RARHE, LIS X
BT EAEHNA RV, RGBS BRI 4 R BRI SQL, #ic BXOBE B £p4E
HT AR BERSQL, MEABLTIlME e,

18.3 ¥IBEERIFNIE

BT PCAC AR FEBHNPA TR, HERTHEEEREN T RETEPCHLTHE
B, X ERFERREARIE R, 20 Microsoft Works, 1 fIE 5 Z¥ 49 B8, 4 Approach, dBase, Borland
Paradox, Microsoft Access F1 FoxBase .,

PCELH% PR B 58— 28 B R P B PO AL SR Tl e — 2 PR 4528 1 BB | {03 IBM DB/2,
Microsoft SQL Server, Oracle #1Sybase, Fi# X SuBBrE /= X I RE &ML SOL IR, B
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M, XEFGREERRMRAT IR 40, K bHAEER, FRESH SRR E
TARISHERE G, SR=aBEEARMArREMERFRIHEC, EETESIA, BAEN
FLFFSQL, FLIENMRE s —F, LR LR, SHERESNE 5ol SQLE
WErA. BOARESSRAT R, XN FIEREMAE (8 0DBC) HIMIER.

18.4 ODBC

MRENRE BOESRM e BRHSFRE, B RSN R HRRE, sheE T —
B PR RS R , R — SRS T RERN SRS MR ERE S ERF,
FEMNREARBMRTRTED, X—SRESHI.

Microsoft7E 1992 82 5 SE52 i T IX BULH2E, R T — U S 5HE B B B ( Object Database
Connectivity, ODBC ) HIFRHE, ZhRHEREIA K BT Windows TSR T BRI % . IR
MR —REH —F, BB KR RSH T8, 19455 T R — R, Bl
ERGERE, FEdRE—1 32 4, B, ODBC FFHBAB] Windows BISMAKMT S
HATZE PC HLAI TAES EEARYMAT T, JLPE—ERPEERE FEREHE ODBC KB

18.5 MIBEERIEW

—BEENRREREETRUR, SHERAE T M RS, 22 B e Rk
o NHEMARERELIFHEE, IFF B BEIRE AE gEr A BT Ak

C# I Visual Studio.NET P #HAh BT 41 4480 68 F— R BOMCHE FE U IFBERY . 1437 ADONET,
EHXATE ActiveX BIEXS. ADONET WiHHEIE, EFASIEEZAE L —1 %8, &
SERPHE AR ELEESHANT LR, XM RE AN e S E . B4,
ADO.NET F2 £ FI XML 2 iR FEFRF 2 MM 238 it &, &b 14 I ADONET R 5
KU R AEHE

18.6 {¥€A ADO.NET

C# F' ) ADONET i fREFHERR R AR BA . B FRITENITRAREHRIL, 4w
ARG E AR R B

® OleDbConnection: ZXMRR A BIEENITIFERE, 7 DHILERM — 10— BR T
A, BREFESTHIXARE, GASE, —SEEnRkEdLmEs,

® OleDbCommand: ZIFTREEBEHREN—% SQL frd, BB ESRE AT IRA .,

® OleDbDataAdapter: TE¥EFEMAMMIRE (DataSet) 2 HHE T - MEEIEER TR,
AT E— OleDbCommand . —* DataSet Fl— 4%,

® DataSet: — A MEERN—FFR, BELEHNE FH— R FTEERN—
MFER

® DataTable: R H—PEdBESR -1 HSRY—KEES,

@ DataRow: DataTable H i —%T,

18.6.1 EiEMIEE

RER— MRS, REAWNERN P SENENSREE RS, M, 2HH
— A~ Access iR, EEFHBTULTHER,
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string conhectionS8tring =
"Provider = Microsoft.Jet . QLEDB.4.0;"™ +
"Data Source = " + dbName

TN ST IR PRI

OleDblonnection conn =
new Olebblonnection (| connectionString );

BT EESEAN R A Open ik A THRIERABEITH —MELTTWER, TR
EEEEARE,

private void openConnection ()

if ( conn.State = = ConnectionState.Closed ) |
coan.Open ( };

}

18.6.2 MEBERDIZNNIE
EN BRI R EBEAR, BEA— 8 4% Select i) B3R A1 ADOCommand,

public DataTable openTable (string tableMame } {

OleDbDataAdapter adapter = new OleDbDataAdapter ( );
DataTable dtable = null;

string guery = "Select * from " + tableName;
adapter.SelectCommand = new 0leDbCommand { query, conn );

REAIE— MG RO KRR R

DataSet dset = new DataSet ("mydata™);

RFRARESTIONR, HAEEEERIRE . SAHEFlDaaSet 1y ik dr38 & B SRR
REF, WTFHR:

try {
openConnection();
adapter.Fill (dset);

catch (Exception e) {
Console.Writeline (e.Message };

}
K ESAT-KER, TUARISLFROEHEENHNE.

//get the table from the dataset
dtable = dset.Tables | 0 j:

18.6.3 BiIT— 1 EHHS

BR T S AT LR R E 409 SQL Select 54, 77— Select 2 AR ISR ATR AL
Bre—. THAHNEOSRMAT uy ik, BRENT AL SQL YR MEER,

public DataTable openQuery(string quexry) {
OleDbDataldapter dsCmd = new OleDbDataddapter {);
DataSet dset = pew DataSet {);

//create a dataset

DataTable dtable = null; //declare a data table
try {
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//create the command

dsCmd.SelectCommand =
new OleDbCommand {gquery, conn);

//open the connecticn

openConnection{};

//E111 the dataset

dsCmd.Fill {dset, "mine™):

//get the table

dtable = dsget.Tableg] 0] ;

//always close it

closeConnection();

//and return il

return dtable;

catch (Exception e} |
congole.Writeline ({e.Message);
return null;

}

}

18.6.4 #MRREDHIANR

14 SQLi&H] “Delete * from Table” & HHERZEHHIAE, BT, HFERZE—4 Select fir
@;#E&ﬁﬁﬁﬂﬁﬂ%,ﬁﬂﬂ%ﬁm0MMEMMMH§WE@M@MwaﬁEO

public void delete(} {
//deletes entire table
conn = db.getConnection();
apenConn () ;
if {(conn.State == ConnectionState.Open ) |
CleDbCommand adcmd =
new OleDbCommand("Delete * from "™ + tableName, conn):
try{
adcmd. ExecuteNonQuery () ;
closeConni};
}
catch (Exception e) {
Console.Writeline (e.Message);
}
}

18.7 (& ADO.NET ¥R ERF MM T

F—IKREIMBAE A S RER ALY, BRSO R SARR R, mEREL, 8
REBUH ZATHEAR T A D — KR, RIE FHS MR INRES.

1. FABER E P %% 142 P2 — 1 DataTable,

2 ERMA—EIBE D,

3. WBRRE H B BRI iR,

4. B DataTable K8 — AT 2,

5. HETTH & A%,

6. WiZITInBE S,

T FARTTERNTR, FB% T DaaTable 45 T,

BT st B A T E AR ATR .
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C# LihiE X,

DataSet dset = new DataSet (tab

dset.Tables.Add {dtable) ;
conn = db.getConnection{)};
openConn {} ;
OleDbDataddapter adcmd = new O
//open the table
adcmd . SelectCommand =

new OleDbCommand("Select

lelame) ; f/create the data set
dtable = new DataTable (tableName) ; //and a datatable

//add to collection

//open the connection

leDbDataddapter () ;

* from " + tableName, conn};

CleDbCommandBullder olech = new OleDbCommandBuilder (ademd}:

adcmd. TableMappings.Add ("Takle
//load current data into the 1
adcmd. 111 {dgset, tableMName):
//get the Enumerator from the
IEnumerator ienum - names.Keys
//move through the table, addi
while (ienum.McveNext{}} I
string name = (string}ie
row = dtable.NewRow () :
vowl columnMName] = name;
dtable .Rows . Add (row) ;

", tableName);
ocal table copy

Hashtable
.GetEnumerator () ;
ng the names to new rows

num.Current;
//get new rows

//add into table

//Wow update the database with this table

try {
ademd . Update {dset) ;
cleseConni(});
filled = true;

cateh (Exception e) {
Consocle.Writeline f{e.Mes

}

sage) ;

RBRRNGE. FiIE, £ADOBRFRITHFLAR. RETLBREE, Bk, BN
KEFBAREE, dA] LME AR B R SETT, SRR 2 ik FR e

18.8 MENMMERBEA%

BANTRITR—H7H) Facade BI T, iCEAMIBRIEE. EEAE BEGRE, BIEMAGERE—

Frsi. BT RRHAHS, RITHEE 18

4, BERE T =KEEN RS,

¥184 EWERRITEN

Store (% ) Food | k) Price (18]
stop and shop Apples 0.27
stop and shop Oranges 0.36
stop and shop Hambuzger 1.98
stop and shop Butter 239
stop-and shop Milk 1,98
stop and shop Cola 2.65
stop and shop Green beans 2.29
village Market Apples 0.29
village Market cranges 029
village Market Hambusger 2.45
village Market Butter 249
village Market Milk L79
village Market Cola 379
village Market Green beans 2,19
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(8%)
Store | Ak ) Food [ B ) Price { Bk )
Waldbaum s Apples 0.33
Waldbaum’ s Oranges 0.47
Waldbaum' s Hamburger 229
Waldbaum ' s Butter 3.29
Waldbaum’ s Milk 1.89
Waldbaum ' s Cola 2.99
Waldbanm ' s Green beans 1.99

ISR S B A — MR D T T, BRI TR T LA 5 Hh [ 38 e ) Rl B, W
— R TR, xR — AR R Z & =k Stores F. Foods FH! Prices &, &
TTERERFE = RZMB KR, —FERALIE TR, 48— Stores ], 135 StoreName
F0 StareKey FE; — Foods #, ‘4% FoedName # FoodKey F8t; #1— 1 Prices 3, TFFE—
/I PriceKey, —-|* Price DX & %} StoreKey F] FoodKey §3| A

RN Facade P72, RITH=ARAIFMBET A2, 260 FRRE&NR. BT
X ZARFRARAAMLL,  FRLAE B TR IRA: T 226 DBTable,

18.8.1 HEMIRES

HNTEMER, BRITBESI X TRIEESNBRMENRE , BkE 2 W80 EH
B—AE R SQLE RS . 7T A Price 5 R HUX W T4, L EIRE—4H8 H/E L F0HHE
EgDataS@to

BEHMAER N — M ISER S EERE R, BEEPh—FEg, £85I EE LAY
ik, mHE 18.1 frR.

T, LT LT ]

18.1 {HFAMNEEE M ER A SRR
18.9 €& ADO.NET B Facade

TEFacade BT HL, RINZQIR A TSR, OIS DBase, TR THIESE
MI— &Sk, RRER T AREE, TR SQL il HeE,
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public abstract class DBase]
protected OleDbConnecticon conn;

private void openConnection() {
if {conn.State == ConnectionState.Closed){
conn.Open ()

//-===--
private vold closeConnection() f{
if (conn.State == ConnecticonState.Open ){
conn.Close () ;
}
1
/mmmmnm

public DataTable openTable (string tableName) {
OleDbDataAdapter adapter = new OleDbDataAdapter [);
DataTable dtable = null;
string guery = "Select * from " + tableName;
adapter.SelectCommand = new OleDbCommand {(query, conn);
DataSet dset = new DataSet ("mydata®);
try |
openConnection {) ;
adapter.Fill (dset);
dtable = dset.Tables [ 0] ;
}
catch{Exception e) {
Console.Writeline (e.Message )
i
return dtable;

public DataTable openQuery(string query) {
OleDbDatahdapter dsCmd = new OleDbDataAdapter ();

DataSet dset = new DataSet {}); //create a dataset
DataTable dtable = null; //declare a data table
try {

//ereate the command
dsCmd. SelectCommand = new OleDbCommand (query, conn);
openCennection () ; //open the connacticn
//£111 the dataset
dsCmd.Fill {dset, "mine");
//get the table
dtabkle = dset.Tablesl Q] ;
closeConnection{); //always clese it
return dtable; //and return it
}
catch (Exception e} §
Console.Writeline (e.Message):
return null;

public void openConnecticn (string connectionString) {
conn = new OleDbCeonnection(connectionString);

public OleDbConnection gatConnection() {
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return conn;
}
}

HE, BTEREWERRS, TR BN, BT RSIBS MRS, S MRELNFR
SRR ER TR . TE 4T X Access FIEFEE MM —MIBESR,

public class AxsDatabase :DBase |
public AxsDatabase({string dbName) {
string connectionString =
"Provider=Microsoft.Jet.OLEDB.4.0;Data Source=" +
dbName;
openConnection{connectionString);

}
T ERERT SQL Server — A,

public class 8QLServerDatabase:DBase |
string connectiocnString;

e
public SQLServerDatabase (String dbName) {
connectionString = "Persist Security Info = False;" +
"Initial Catalcg =" + dbName + ":" +
"Data Source = myDataServer;User ID = myName;" +
"password=";

openConnection(connectionString);

public SQLServerDatabase (string dbName, string serverName,
string userid, strinc pwd) {

connectionString = "Persist Security Info = False;" +
"Initial Catalog =" - dbName + ™;" + i
"Data Source =" + serverName + ";" +
"User ID =" + userid + ";" +

"password=" + pwd;
openConnection(connectionsString);
}
}

18.9.1 DBTable 2

RIMBERA B~ BEISRDBTable, B THTFHURR R . BRI R B TSR
REFRME AFOF, RITEEAZRBIMBE, TUAERE: B TANAEL, bENvEE
RIS MRS O TR,

public class DBTable |
protected DBase db;
protected string tableName:;
private bool filled, opened;
private DataTable dtable;
private int rowIndex;
private Hashtable names;
private string celumnName;
private DataRow Tow;
private OleDbConnection conn;
private int index;
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public DBTable (DBase datab, string th Name) {
db = datab;
tableName = tb Name;
filled =false;
opened = falsers
names = new Hashitable():

[ /===
public void createTable () {
try {
dtable = new DataTable{tableName):
dtable Clear{);
}
catch (Exception e} {
Consegle.Writeline (e.Message };
}
}
Sl
public bool hasMoreElements{} !
if (opened)
return (rowlndex < dtable.Rows.Count);
else
return false;
}
f ===

public int getKey{string nm, string keyname}{
DataRow row;

int key:
1£(¢! filled)
return (int)names[ nm] ;
else {
string query = "select * from " + tableName + " where " +

columnMName + "=\ "" 4+ nm + " .
dtaole = db.openQuery{query);
row = dtable.Rows[ 0] ;
key = Convert.ToInt32 {rowl keyname] .ToString(});
return key;
}

1

/f===m~

public virtwal void makeTable{string cName) |
//show below

f
private void closeConn{) {
1f( conn.State == ConnectionState.Cpen) {
conn.Closa () :
F
;
ff=e===
private void openConn() {
if{conn.State == ConnectionState.Closed Vo
conn.Open () ;
}
}
J/===—=

public void openTable () |
dtable = db.openTable (tableName) ;
rowIndex = Q;
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if({dtable != null)
opened = tTrue;

public void delete () {
//show above

1
}

18.10 AWkFTRIZBCHIE

ﬁﬁADM%h%ﬁiﬂ%mﬁﬁPmﬁ%ﬁW@m%,ﬁiﬁﬁ%%kﬁ%ﬁﬂ,ﬂﬁﬁ
§5 ASCHFEY, 28 Stores 1 Foods PR A — & ifE—pY35 . Stores 2k YRS 5 & # Foods Jseh
RIR S B E RO — .

CHIEME T IR I @R a0 @ s, {35 Hashtable ( P& A7 3% ). Hashtable f—1 1
DR, AN TTEA—ME—HE B TR ET , Hashtable I — R El 2By Fi— g0
R ESENXBFEREFHEMNS, RS TLETRE MRS MRAVREE—R, 5
KREVFNE—,

Hashtable WA b TF B2 S RAEBR—NRE B FHE, NREFRLRT, Do
BORRERAPAIZE, BRATT LIS 2 F3ME] Hashtable ', 347 IES RSy RN, BFray
18—, Hashtable £5%01 Li—F A T =40 3018 EFRTEN—TEE R BTRIEL . P10, Java
Hii Hashtable 2 BT OB MR EOREY . 5@ 53 M IEEETR . C# i) Hashtable 2R 5 —
T SRR — S EE A — B — A R

M, HFRPITEWE FIMABGRE N, BEEER I MIRDRESS, AR T EE RS
F 153 Hashtable, FEAREEE{I60E—.

public void addTableValue({string nm) {
//accumulates names in hash table

try {

names.add(nm, index++);

}

catch {ArgumentException} {]

//do not allow duplicate names to be added
3

EREATEMER, SEENBNEREES, %2 T Hashtable Enumerator B1E, F
EESAZISFRE KL B IEH

publie virtual veid makeTable (string cName) |
columnName = cName;
//stores current hash table values in data table

DataSet dset = new DataSet (tableNamre); //create the data set
dtable = new DataTable {tableName): //and a datatable
dset.Tables.Add{dtable); /fadd to collection
conn = dh.getConnectiont);

cpenConni) : //open the rconnection

OleDbDataAdapter adcmd = new CleDbDataAdapter():
//open the table
ademd., Select.Command =

new OlelbCommand ("Select * from " + tablelName, conn);
OleDbCommandBuilder olech = new OlelbCommandBuilder (adcmd) ;
ademd. TableMappings.Add ("Table”, tableName);
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//load current data into the local table copy
adcmd . .Fill (dset, tableName);

//get the Enumeratcor from the Hashtable

IEnumerator ienum = names.Keys.GetEnumerator();

//move through the table, adding the names to new rows
while {(ienum.MoveNext (})

string name = {stringl)ienum.Current;

row = dtable.NewRow(); //get new rows
rowW] colunnNamel = name;

dtable.Rows.Add (row) ; //add into table

}

//Now update the database with this table

try {
adcmd . Update {dset) ;
closeConn () ;
filled = true;

}

catch (Exception e) {
Console.Writeline (e.Message);

}

}

HIR LR, THIEAZ Stores RLRATTE R

public class Stores ;DRTable {
public Stores (DBase db):base(db, "Stores")|
}

public void makeTable() {
base.makeTable ("Storename");
}
}

JRIRETT DL Foods LR T 9.

public clasgs Foods: DBTable {
public Foods (DBase db):base (db, "Foods"){

public veid makeTable() {
base.makeTable ("Foodname");

public string getValue{) {
return base.getValue ("FoodName™);
1
}

getValue J7 3% P] LAF2E Stores ity &4 7 2 8% Foods I 4 7% , A1 8 B B#E 26 DB Table &1,

public virtual string getValue (string cname) {
//returns the next name in the table
//assumes that openTable has already been called
if (opened) | '
DataRow row = dtable.Rows] rowIndex++] ;
return row cnams] .ToString{}.Trim {);

else
rgturn "7}
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BWE, HZAEAEEN virtval, XHEERERBATLIESE.,
18.11 #3%& Prices &

Prices ZMMALE %, EHEATT AR RHXET . HROEABLTFE 185,

%185 Grocery B iy Prices &
Fooakey StoreKey Price
0.27
0.36
198
2.39
1.98
265
229
0.29
0.29
245
299
1.79
.79
2.19
0.33
0.47
229
32
1.89
2.9%
1.99

AT E Prices 3%, RAVMEREIEEUL, REWELAERE, ERTINERE, H1
W0 E] Prices ', DBTable N ROEX I, ERITATELA Prices R MBSO BE I 1 ,
BB AE R O K—3R4

Prices 24— 251 StoreFoodPrice ST TE— 1 ArrayList B, #IG—WH T30 A BB E
Ho HR, RIICLEEFHMAT DBTable BIRAES, HREXLEF . ARLEENNRIVESS.

B Prices 2SR ArrayList WhI—/ME X BT . RELETHMRE, ROERHER
T —* StoreFoodPrice X% 361,
public c¢class StoreFoodPrice {

private int storeKey, foodKey;
private fleoat foodPrice:

g
X

B w1 O LA L by e

R

10
11
12
13
14
15
16
17
13
19
20
21

=T O i - T T T T N R . O O
W L L L W L b B RS b B B BT ke g e e e e

E}
L7

public StoreFoodPrice(int sKey, int fKey, float fPrice) {
storeKey = sKey:;
foodKey = fKey;
foodPrice = fPrice;

public int getStore() {
return storeKey;

}
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public int getFood() {
return focdHey;

public float getPrice() {
return focdPrice;
t
}

MENNERGIE, KT ENEEER,

public class Prices : DBTable {
private ArraylList pricelist;
public Prices{DBase db) : base({dk, "Prices") {

pricelist = new ArrayList (};

public void makeTablef) |
//stores current array list values in data table
OleDbConnection adec = new OleDbConnection();

DataSet dset = new DataSet (tableName) ;
DataTable dtable = new DataTable (tableName);

dset.Tables,Add (dtable);

adc = db.getCennection();

if {adc.State == ConmectionState.Closed)
adc.Open();

OleDbDatahdapter ademd = new CleDbDataAdapter{);

//fill in price table
adcmd. SelectCommand =
new QOleDbCommand ("Select * from " + tableName, adc);
OleDbCommandBuilder custCB = new
OlelbCommandBuilder {(ademd) ;
adcmd. TableMappings.Add("Table", tableName);
ademd.Fill (dset, tableName};
IEnumerator ienum = pricelist.GetEnumerator{);
//add new price entries
while (ienum._Movelext{] } {
StoreFoodPrice fprice =
{StoreFoodPrice) ienum.Current;
DataRow row = dtable.NewRow();

rowl "foodkey"] = fprice.getFood(}:
rowl "storekey™] = fprice.getStore();
rouw "price®] = fprice.getPrice(};
dtable. Rows.Add {row) ; //add to table
}
ademd . Update (dset) //send back to database

ade.Close() ;

punlic DataTable getPrices (string food) |
string guery=
"SELECT Stores.StoreName, " +
"Foods.Foodname, Prices.Price " +
"FROM (Prices INNER JOIN Foods ON " +
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"Prices.Foodkey = Foods.Foedkey) " +

"INNEE JOIN Stores ON" +

"Prices.StoreKey = 3tores.3toreKey “ +

"WHERE ( { {Foods.Foodname) = \'" + food + "\'})" +
"ORDER BY Prices.Price™;

return db.openQuery(query);

public wvoid addRow (int storeKey, int foodKey, float price} |
pricelist.Add |
new StoreFoodPrice (storeKey,
foodKey, price));

}

18.12 EBHEER

FIFXSIR A, o] AR E— PN BEE SR B R b, 23— BB i, bt
Stores Hl Foods 4% B 3%, SRS BB, B LREZAAMLEE, B ENTND| Prices
A HR b 8BS RIE Prices 35,

public c¢lass Dataloadsr {
private csFile vfile;
private Stores store;
private Foods fods;
private Prices price;
private DBase db:

fl————=

public DataLoader {DBase datab) {
db = datab;
store = new Stores(db);
fods = new Foods (db);
price = new Prices(db);

)

/f-==--

public void loadistring dataFile) |

string sline;

int storekey, foodkey;

StringTcokenizer tok;

//delete current table contents

store.delete{};

fods.delete () ;

price.delete();

//now read in new ones

viile = new caFile(dataFile);

viile .OpenForRead () ;

sline = vfile,readLine();

while (sline != ngll){
tock = new StringTokenizer(sline, ",");:
store.addTableValue {tok.nextToken{)}; //store
fods.addTableValue (tok.nextToken ()} ; //food
sline = vfile.readLine();

}

vfile.close();

//construct store and food tables

store.makeTable() ;

fods.makeTable () ;
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vfile OpenForRead();
sline = vfile,readline();
while (sline != null) {
//get the gets and add to storefoodprice objects
tok = new StringTokenizer{sline, ","}f
gtorekey = store.getKey{tok,nextToken (), "Storekey");
foodkey = fods.getKev(tok.nextToken{), "Foodkey"};
price.addRow(storekey, foodkey,
Convert.ToSingle (tok.nextToken(}));:
sline = vfile.readLine();
}
//add all to price table
price.makeTable();
viile.close();
}
}

18.13 BEMNMRAERF
BR—IEIET, RE— AR HhEREE A PIRE TR,

private void loadFoodTable () {
Foods fods =new Foods (db) ;
fods.openTable () ;
while (fods.hasMoreElements ()}
lsFoods.Items.Add (fods.getValue(});
}
}

RERITRME, EREPESHME,

private void 1sFoods_SelectedIndexChanged{cbject sender,
System,EventArgs e} {
string food = lsFoods.Text;
DataTable dtable = prc.getPrices{food);

lsPrices.Items.Clear{);
foreach (DataReow rw in dtable.Rows) {
lsPrices.Items.Add(rw["StoreName"].ToString{}.Trim(} +
"t" + rwl "Price"] .ToString{)};

)
BANEFETERMA 8.1 85K,

18.14 Facade Bi¥aR

A B R ) Facade fU3% T T 52K

@ DBase
& I OleDbConnection, Database, DataTable, OleDbAdapter, DataSet,
® DBTable
AE T DataSet, DataRow, Datatable, OleDbConnection, QOleDbCommandBuilder,,

AL QNI B A AR X R T, SR RRETRARY 13 Facade FEE MR & o X — & T DRI 1820849
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Database !JOieDthnnection!

DBase

[r———

' DataSet
L.~

| DataRow 1 i DataTable J
L H L 2 E

DataSet

DBTabie

! OleDbConnection
L

[ OleDbCommandBuilder ‘

B 18.2 TFacade #Ef%E, #HK T DBase 251 DBTable 25

18.15 Facade 3

SRR E SRR T BRI T REAME, AR RET bR EFR I
Ao AR, EHEARMMENFERENERERZN. SER0,
#5t, Facade AN EEWERENFREMATEGHE NE, FET HFHRHEHE,

18.16 BEH

BIEERE T — BT, 4 — 1 FilelOpen 38, — LA K — B $] 540k ( BIKFIS)
%) Wik, AEBEREFERFSEN ST HRIBTEET, W s s s —

A,
18.17 HEEKIEALEDHERF

C# Database Facade Classes

\Facade\
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R ESNREIR . ZaERNES T/, MEEME (AR LR FHRER ), AN, &
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ORI, SIamEG - FHEE — 50, B ERERE — DR, 55 5E R B 58
BRENLTARRE, BEXATHEEZEILL (FlyweightFactory } R528%,, & Factory 2558 8
REMY, BEATCBEIEREGER T — MEENEH, KR E— LR — e E £l
U EETNE

KT HRERR BT ETES T Flyweight, B3 EEEZ NI 8 1AL SeBIE HAr 23 41
H, MRXEREEEE CEFRERFNARZCLA SR, #iE 4 T Flyweight,
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19.2 THIREE

REERNZBE— NI XER, FEEGFTES BTN PG NANEE, IRZRE
K, BEHARIXAEER, BXE LETEAHRNER . DERMNSERHERNERE. —#
RETH), —REREH I, RE RO GRS, EXE—TR%T, FhEAER—4
TWHRIRAE , & FMEFREMEFNR, REFREREN . RITZEE 1.2 4 BiFh R

R

L

E19.2 H—MEHSCHFR Flyweight B35

R —Fi%, @I~ FolderFactory 2, il 1ol 3% 53U 45 B2 w28 S B sk sk e 4
MRS, B, HETEAE L), SFE R SES, BT A asm
T, BRI —FF ROl R D Folder 36, 3K B H ha—1,

public class FolderFactory |
private Folder selFolder, unselFolder;
/f===mm
public FelderFactory({} {
//create the two folders
selFolder = new Folder (Color.Brown);
unselFolder = new Folder {Color.Bisque);

public Folder getFolder (bool selected) {
if (selected}
return selFolder;
else
return unselFolder;

}
}

MTFEENFBIAWR, Factory T LIF— K E AR IMIE, RERFARENRHA
T LABRI.

B2 Flyweight E—BE BN TR, REELH EMAHESHLIFNE TR Ed, X
S ARRSMERIE, XA BRI FEXAIAR, ZTEAR T R SORTLT . FES
HE RN AR, EE AR TR RA TR EAE— ORI, HE— 2
A draw 7, BREERERIAIRA R AR,
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public class Folder {
//Draws a folder at the specified ceoordinates
private const int w = 50;
private const int h = 30;
private Pen blackPen, whitePen;
private Pen grayPen;

private SolidBrush backBrush, blackBrush;
private Font fnt;

ffmmmmmm
public Folder (Color col) {
backBrush = new SolidBrush{col);
blackBrush = new SolidBrush(Color.Black);
blackPen = new Pen(Color.Black);
whitePen = new Pen{Color.White);
grayPen = new Pen{Color.Gray);
fnt = new Font ("Arial"™, 12);
}
/===

public void draw(Graphics g, int %, int y, string title} {
//eolor folder
g.FillRectangle (backBrush, x, v, w, h);
//foutline in black
g.DrawRectangle (blackPen, =, y, w, h);
//left 2 sides have white line
g.Drawline (whitePen, x + 1, v + 1, x + w - 1, y + 13;
¢.Drawline (whitePen, x + 1, v, x + 1, y + h);
//draw tab
g.DrawRectangle{blackPen, x + 5, v - 5, 15, 5);
g.FillRectangle (backBrush, x + 6, y - 4, 13, 6);
//gray line on right and bottom
g.Drawline(grayPen, x, y + h - 1, x + w, y + h - 1);
g.Drawline{grayPen, x + w = 1, y, x + w - 1,

y+h-=-1);

g.DrawString{title, fnt, blackBrush, x, v+ h + 5);

}

AT WAL —AFlyweight%, {24 paint SR —#R5, FBRFUIHE NSNS 194
B, R iR RS BA R LR XEh FRE SR, E NS MEIRER O R T
ARMTR, TEABLENSPEN TR EER )L, RIVREANIERE paint #iF2H 5 5
THE AR B

BAITERH, BF—FEREER T — MU ArayList, BT iisElmtaee &
B AR~ R I AR BAIR R IR, B0 295 R B el R —P R
IS5 A . B TRITEN— U BTN “Rr”, RS haf ek @ 2ot
BN, BRI 7] LA FolderFactory 45 1 IE 18 6 3547) .

ERRHIRE, AR M REHE AR OM R, — MRS SO a8, R
E RSB B EMAHRE, B, BB Re S BIE U JER7E Positioner 250 HLAS 24

public class Positioner {
private const int pleft = 30;
private const int pTop = 30;
private const int HSpace = 70;
Private const int VSpace = 8¢;
private const int rowMax = 2;
ﬁrivate int x, y, ont:

,’ _____
public Positioner(} |
reset{);

}
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Jf—m=—-
public void reset() {
®x = pleft:
¥y = pTop;
¢nt = 0;
}
f ==
public int nextX({) {
return x;
1
P
public woid iner () {
ent++;
if (ent > rowMax) | //reset to start new row
cnt = 0;
X = pLeft;
y += Vipace;
}
else {
X += Hipace;
i
}
f -
public int nexty () {
return y;
}

}
HTRBEERT H— R A paint BUE,

Frivate void picPaint{object sender, PaintEventArgs e } {
Graphics g = e.Graphics;
posn.reset () ;
for{int i = 0; i < names.Count; i++) {
fol = folFact.getFolder(selectedName.Equals |
(string)names{ i]) )
fol.draw(g, posn.nextX{), posn.nextY (),
(string)names{ i] );
posn.incr{);

]
19.21 %M

B 193 BIRZES H TX LR 2 MAHE LR,

191 BT Flyweight Banf @il
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FlyCanvas 22 FER Ul (H P RE ) &, XHRAHF HLHEREFR, E88T -1
FolderFactory 35 #1—1 Folder 3], FolderFactory 281 &4~ Folder 3tHil; ZE-PAIKFIFIAR LR
524, FolderFactory ¥ 3 5P #y—NEHE ] # FlyCanvas 3,

19.2.2 EE— ) XHRx

ATEPD R EF]: A RERAAEFASH, RATFHE Y BEFHI L -k
BRI T BIHR . TERE R paint IR, RATHRICE THEFHOXREET, H#R
TV MEAFHRE— A" Xk, BT XRARAIMGES, FFUAREES 0%
PP ERRBIE. A b, MMEREAIP Y, RREE—RM AR EFEBRRE T
A AR#EP.

B—FAE, TR ERK (Picturebox Level ) B8 FAnsif, R E-MENERNERT
AT, BATERIRE TARRPIE T . A8 Rectangle 559356, 7E Rectangle 3 Ry —1
X HFAEBERN AL S FAR. B8, ROTHZENTE csPatterns £ F45 (5], AN LURIEFR S
System Drawing 4% 25 [7] B ) Rectangle 254 M2,

namespace csPatterns {
public class Rectangle {
private int x1, =2, vl1, y2;
private int w, h;

public Rectangle() { }
S
public veid init{int x, int y) {
X1l = %;
vyl = y;
®¥2 = xl1 + w;
y2 = ¥l + h;
}
/==
public void setSize{int w_, int h ) {
W= W}
h=nh;
}
f ==

public bool contains(int xp, int yp) {
return (xl <= xp) && (xp <= x2) &&
(¥l <= yp)} && (yp <= y2);
}
}
I3

R, SRIERBNM Y BEHRIR— “HPH” LR, REES RIS
FRATRLT o

private void Pic MouseMove (cbject sender, MouseEventArgs e) {

string oldname = selectedName; //save old name
bool found = false;

posn.reset ();

int 1 = 0§;

selectedName = "";

while (i < names.Count && ! found) {
rect.init (posn.nextX{}, posn.nexty¥ {});
//see if a rectangle contains the mouse
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if {(rect.containzs{e.X, .Y} {
selectediame = (string)names| i] ;
found = true;

]
pesn.incr () :
1++;

b

//only refresh if mouse in new rectangle
if{ !oldname.Equals ( selectedName)} {
FPic.Refresh():;

}
}

193 AEREEGHNLEEH

TECHT, ARSI ATOR B BB BIREME, T RE2R ST, BRiTmE
FERR IO — 22 B ST AL AR,

Pic.Paint += new PaintEventHandler (picPaint);

L ERANK picPaint AR SER L RIS TAE . ATRAT THRIRATE, BARITERER
BIRM LT

private void picPaint (object sender, PaintEventArgs e ) |

RERBB NGRS R0, RITOTHIOAETMERER, B, Vi
sual Studio IDE H 84 R, IR E B R/ 81K, 35 PicreBox, 7E Properties 3 0 th
(R4, <85 PictureBox FTA NS4, MK 194 iz,

REEWRdiMouseMove, RELSH R EFERERBRRE, 3¢ BERINE 4 B, 4
B AT B oR «

private void Pic MouseMove ( object sender, MouseEventirgs e ) {

}
IS rab# A (AT 7E Windows Form Designer 2 B34 B, NFHR.

Pic.MouseMove += new MouseEventHandler | Pic_MouseMove );

——— e gl ] 4
- . I

. 5 ca = i
= el P i T e

B 194 7E Properties B [0 5133 MouseMove B {f:
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19.4 C# v Flyweight R Rz

TECH# MW HFER B, &% A Flyweight, Flyweight & R &R FEHEA, AT CH
MRAEIK oS8T, 2 InterneBEF IR T ATEE 7 KB RTDRES MR , X AHE A 2L TFyweight,
BRI MEAR KA, HEFTERRBRERY, S¥E2FEBB.

CH# i = BT R Y L PURR S Flyweight, #0, B EHIRIFAFR String #8355,
BTG KT AR TR (CE, R, Bt R - R o B e S A B T R R
Flyweight 3tBLE, RELER EASEXHE,

19.5 HEXNSK

“Smalltalk Companion” 4, REENMBERFLRRE, BHEZHRIEEAMTF Flyweight,
WRA-TERRORER, AT ARVELNEE, RnBSRLE, RE4BER MBS
BIEE. IMBET, MXHE—EORE AR EROGEHSEF, e E i s H .,

SRR EER IR PRBRIEN & R 4 ME, R A OIS R 5
R AP MAEZN R, BENILERMEMEY, SRR — 43RG SR NT TR, i
REABPMEHAMBERS SR, MENEIINSECEEEHE.

SIA CHSNTR R REE R, WS SRR, s h 2 Ra FK, simEs st
I R DBase KL AT LIE A — LRI, 3 B R S EER R R S8 IR KR poiR
&, B RO — N, BIEERAE, RIS i L MEER 4] L R B3 472H#0, Database %
TR R S T HEBA B R 5 AN

19.6 Copy-on-Write %%

BT R AL R L RN ERF PR B R RIS, 5 S 558 A B R A B A
WEREEE: EAUL R ANREER, LB EMATE AR RGAR, R, FLs
BUR/FREEZHHN TR (WETE St b il ), FE— M T H NPT L,
FRARUE FEHERQUBRXETR, MAERTRERHBE R EE RN, #0245
BB EMARE . RIEXAREY “B N - B8k ( Copy-on-Write )", 30412 Fi7E Fly-
weight AU AR F, WRIVEEEIHLHALE (Proxy) &,

19.7 HEH

SR SH AT LIZE TabDialog ML/ tab i 1 HIE, BB — B MRS ES . T4k
FRSEA TR Flyweight 157

19.8 BEHMEXETHERF

C# Folders \Flywaight




$205 RAKRA

LR HFEN— T E R R QIR AL Bt ) F R B — A LR A, AT LA
R (Proxy Pattern ). 1 REIE— TR AR N EZRITHEAE T, Poxy RIFHRIE
MR BB BRI FR R BURTE . Proxy M REH BAMEFRINNR R, —BNR
BRA, SATEAN EM Proxy fFBA TR,

FHULRHEOLIE B T4 Proxy:

L AR TFEILEABEE, WEA—KER,

LA RRELARRCH B 8l HRARPFED R HESR,
3MELT RS L, AdMEHARRE, IR ERERBREER.
4. WS PRE T USRI AT LI R X A P A A

Proxy B ] LA R ER— X RELH, EREEFEYFIEES . #li0, BFEHLszEr
THEXNSR, BEARFAENMES ERFER, IHERT, (ESEEREHERALENNE.

BRITEEZHE T, —MEFFERA—ITRKEGHFER LR BEFHRETR, S0
ZE I ERE LRGN R SEERA RERE, HEAFNEGERT LR RRTSRAZE,
R—RIEENFLAE., web M ERSETPRMYEERN, ZIRRFERGTHZM, BEEBF
RIZHE A

Fe B R BUAT, BRI LE — MR R TS A Sk I R BRI R T, B4
BIERFFTE R G A AR, (UE R ZARH R EARER B ek — 25 R e, RAEH
B AR,

20.1 RGILHED

EHT, BINE—RANERF, WA—TEERN, £ EREFLBRZ—EER,
AREHEFAZER, TR HEH—1 ImageProxy XA MAMBRHE L —MEFR, —HEIWEA
FERK.

private woid init {) |

imgProxy = new ImageProxy {);

public Forml() {
InitializeComponent () ;
init () ;

private void buttonl Click{object sender, System.EventArgs &) |
Pic.Image = imgProxy.getImage {};
}

R, EROTE—MEREN, 2IET— ImageProxy 3£, ImageProxy 2% & Bl
WA, IFEIET A Imager WRBERMAMR, EiRE—MEB Imager 3 M HI2E,
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prublic irterface Imager
Imace getImage ()
b

X R RAGT T B, ImageProxy 28 BIER T s b, BRE M HEHEZRYHRIARSAEEG,
E & — Timer 21 S 52 R THE. TimerCallback 2 7hsE X T 204 28 56 Rl E R
B, BAME RS EER . XSRITFEMEME 4L ampy 382400, i timerCall i
& done FrEEH KR .

public class ImageProxy {
private bool done;
private Timer timer;

public ImageProxy () {
//create a timer thread and start it
timer = new Timer |
new TimerCallback (timerCall), this, 5000, 0);

//called when timer completes
private void timerCall {object obj) {
done = true;
timer.Dispose ();

}

public Tmage getImage () {
Imager img;

if {done}
img

new FinalImage (};
elsze

img = new QuickImage {}:
return img.getImage ();

}

BAFEPI /NS T Imager B M, X B26453 24 Quickimage 1 Finallmage, — 363578
— M/ gif BR, F—MEEB AR (TRESNE ) jpeg AR, C# PH Image KB — S
3%, Bitmap 2K, Cursor3. Tcon 25Hi Metafile 8482 2214 HRE, BT, RITEEE MR
FIRET Image. Quickimage 25—~ gif {438 B — Bitmap 3§, Finallmage i —1 jpeg /48
[E]—~ Bitmap 2,

publi¢ class QuickImage : Imager {
pubklic QuickImage () {}
puklic Image getImage() {
return new Bitmap ("Box.gif™);

public class Finallmage :Imager {
public FinalImage{) {}
public Image getImage() {
return new Bitmap("flowrtres.jpg"):

}
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B—IREER, BEmEEEg, SH4E, FEKARZE, SRMRENAR.
B 20.1 1587 T # R X R A

B o]

B

B201 ZREFREBEGEIIEGHATE, tEBRHELREBR
20.2 C# HHj Proxy

CHES HEMBIEE A BELMAIEIT R, HCHELR N PSH BB A 21, #i0, ADO.
NET P HI3R EE fek Lfr L 2 1S BN,

20.3 Copy-on-Write

o] DA ACBILR R RN SRS I, 300 R AT LA th AT LA RS , IR R 2 — AP 48R
KHy% 5 RIS — 5L, Proxy SEHIT A BB AR~ I, REEAREMSRALT .,
MRBFAE I8 I B TEU, Proxy BEEE MR AR R EF L AP AU AT B S 24
LA REAFEORR, XA A DI KRB Rz,

20.4 HXER 2Z 8 LB

Adapter 7 Proxy MEEXNRINFHNE T —MHE, HE, Adapler RAXMSBH—NAFHIE
[, T Proxy AXRBHARMARMED, BEOTEEAEDBRBEER T,

Decorator (L RA SEAEHHIMEMANED, HEH BRENEXN SRS (R
ATARIER] ) THRB, T Proxy IEMHIR, EHEHINFHE & WAMTIE,

205 BEF
PO EEFIRE RS 28, AR JLNE P R E R R 2 BIAR 545 | , fne] {8 FProxy?
20.6 FEBHHEXERHER

] Image Proxy \Proxy
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20.7 SEMBEU/NG

B=WAEET FIIEHRER,

EAC R ( Adapter Patern ) FIFH— MEMEE OSSR A — M ERNED,

Priciia\ ( Bridge Pattern ) o] LUK — 1258048 0 5 &ML, SORETT LIS BB MR Fr it
AR R R L LR,

HHBA (Composite Pattern ) B— PRI REES, Kb AR E 48,
A IR R— - F AR .

WU (Decorator Patiern ) f—T2ABRTENE, ENERMBNIIEE, SHFER%E
RSB A T ERA.

SMIRASEE ( Facade Pattern ) ¥ — RIR ISR, FHREL /000, B RTH AR
BREAEEO.

EIEHE (Fiyweight Pattern ) 11— -8 HER R IME, ZERT A EEFNS SR S8k,
1 X 2 PR AR e ST/ AR AL ) SE B A 2 im A i

RIEHER (Proxy Pattern ) Jy— LR =R R BAE— 73005 &5 17 ( placeholder ) X%, 52
PHCZE RN R, EEHEE EE R AN E.




5 4 & o
T AR

14 WX, (Behavioral Pattern ) #§fuxt § 2 MM BEH L, EAHY, RNFRTIHFA
X,

ER ¥ 4% ( Chain of Responsibility ) f&# F A F &) — A3t BB 5] FT— Aot §, HFH L4
KAk, B A A R AR S,

42, (Command Pattern ) 7 8 26955 LA TEMG 409 HAIT, LHBEFABUERA,

WA B X, (Interpreter Pattern ) Rt — AN Tieif T AL LS ABA T HE L,

RAEBL (Tterator Pattern ) AT —HW A FE A% T8 — AFI B F X,

FA-H WX ( Mediator Pantern ) £ L T 2o Al — st S MLt § L M e0R 43, B LR L
BETH,

HBEFHX (Memento Pattern ) X T iR EF AR EMG AR ERERET T,

BEA X (Observer Patern ) EX T —R e B8 A2 E895 X,

K& (State Pattemn ) AF— AR ELARRESR T BB ETH,

FHBAER, (Strategy Pattern ) HH ik RH K E,

Beds A 24 X, ( Template Method Partern ) 3845 T sk i — A8 2,

R A HE (Vistor Pattern ) AFE T XGWR T, H—AXF 5 HrE%E,




g3 Bl ow B

A% 4% ( Chain of Responsibility ) 8 A i £ 2R B R —ER, AT B T rIhge.
EAELZERET MRS B MR R AR EEFRAER AR ERZ AES,
HE R 2ROEE NI

KSR — M RLEE LT B 21 IFJ?TFFJﬁEﬁE% ER—IMEREARE, HY
B ARRMAEHER, €8 ARFHEMRRRE, T URFERNTE, BEERERESE,
% SRR PSR B A

B 201 — M JLROR RS B R S A

HEF AR FREIE, HEHTIRAEFRE N IDRaFREAE. BRIFEENE
New 4o WNHHE—MEAARALEE New 1241, EREREAMSFEMES: NETRRE, g8k
HRET—MER, BE, BRESHE R Al buttons 2K, BER— &L TR TIEKBERE
B NS E R AR AR, R 2 B R RS, EIRIEE RS —BENAT TEM.
IR ERAFE, HREHER, BEGREET. X TIBTLUARE 21.2 38,

. New i_“___.: File | ! AII }_
i Butten | i Button ' buttans |
i | i

—— . |

=

Al§ i | General
! controls '— ™ help |
I -

212 — MR HATTE

RIERMATHEAFNEL: B, ERARRNBRERWEIR MR $=, FHERIE
HREEMER T ST EN, LUGREE, TTRERAWEE (Observer ) Bzl FTHHLA —FIHBL
3B EE A S ) v

21.1 EREH

PR P E MR M AP ERE, CRETHESN—ME0F . RAER, B3
HERD THRRZESFRS, B HREBRMRE, RIVEETRTHR IRF RN § K
MRLHERR . FIULAERES T RAXHER
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o BAHRUT R AL T REA & TR FERRME, BN RIS i 2 e iiE,
R AR AT EAE.

o HAAE AR R ATBERNE & TR, R EIET— R if-else iFMB switch 1B % 64
—TRERRR

o BEFHATR, TR LRI T RN XL,

® X THEEENT —MERMFL T, FRMUEREAT RN R AERE,

21.2 PR

HTNMAHRNBB AL EE—MIFRRIKR. XEGRE M, Tk as -®
FEET (B213), ZRFEBRBAGSHER, TTURNRHERMTTIRN, RERIIX
ZROWTREUEHAREESSLR, BLUGLET, EREEETHTAFEME5E,

EEF, WA LR TFRLRER .

o BRA4 .
o — {7,
o g,

o Hitlfnd,

A =RER ﬁﬂir&%ﬁ%ﬁ%ﬁﬂ ﬁ%@ﬁ%% RERERAF 5,
—PTT

B2L3 AR RS - RESRERT, BERANGS I A TR TN~ S8
EMEARPIRGER, BT HE.

LA “Mandrill”, 888 BIEI% Mandrill jpg b9 .75 .
2. RIGEA “File”, MBS BREFRAFIFIER,
3ETREA “blue”, AR ERE FEHPRERE.

5, RSN RS G AREE, AN AL BRE R CFI e A
H e A 21.4 35AG,

Command }—» Image file I——- Calor nume —»{ File name 1—— General
ey

B214 E203BFHas S0 TarR
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AT REXAEER R ERF, ERIE— 1 HRSE Chain,

public gbhstract class Chain {
/fdescribes how all chains work
private bool hasLink;
protected Chain chn;
public Chain{} {
haslLink = false;
}
//you must implement this in derived classes
public abstract wvoid sendToChain(string mesg);

public wvoid addToChain{Chain ¢} {
//add new element to chain

chn = ¢;
hasLink = true; //flag existence
}
f ===
public Chain getChain{() {
return chn; /fget the chain link
}
f=——
public bool hasChain() {
return hasLink; //true if linked to another
}
fl==mn

protected void sendChain(string mesg) {
//send message on down the chain
if{chn '= null}
chn.sendToChain (mesg);

}

K1, addToChain 77k FIZSEETRMN S Sh— 24, getChain J7H0E [ AR 5 AN B AT,
PN FRAFRNTGEENE, URA—CHEEREFNBIMIS, sendToChain K4 &,
HREHTHT — TR, WA sendChain HHEER M INEEARSHTEAZREA .,

CFBRFILET Chain BFTEEREE, HESILIEE T M HEBARSIH, ol
ImageChain %, BREPUEEFAHHERAAHNLZ T jpe X4, INERT, REHLERERE
B, IREARY, SaLERLRPH Tk,

pablic class ImageChain :Chain {

PictureBox picBox; //image goes here

[/

public ImageChain{PictureBox pec) {
picBox = pc; //save reference

}

Hme——

public override void sendToChain (string mesg) {
//put lmage in picture box
string fname = mesg + ".ipg":
//assume ipg filename
caFile fl = new csFile(fname);
if{fl.exists (}}
picBox.Image = new Bitmap (fname);
else{
if (hasChain{})}{ //send off down chain
chn.sendTeChain (mesqg) ;
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}

R FERE AT LBV ColorChain 2, EXRHARBANFEL, WRERERIRBHE . A4
TR T SRHER, MR USRRMES, ER, RIAR T RN 84 Hashtable ( A7
R), CUTARBERXHT, HEEE (AHE) SHMARRFLRBNA.

public class ColorChain : Chain {
private Hashtable colHash; //color list kept here

private Panel panel; //color goes here

/=== )

public ColorChain (Panel pnl) {
panel = pnl; //save reference

//create Hash table to correlate color names
//with actual Color objects

cclHash = new Jashtable ();

colHash.Add ("red", Color.Red);

colHash.Add ("green"™, Color.Green);
colHash.Add ("blue™, Color.Blue):

public override void sendToChain({string mesg) |

mesg = mesg.Tolower (};

try {
Color ¢ = {(Color)colHash mesg] ;
//if this is a color, put it in the panel
panel.BackColor =¢;

}

catch (NullReferenceException e) {
//send on if this doesn't work
sendChain (mesg);

}

21.3 FiRiE

HFIFAA BRI G S PR IR T FIFE (ListBox )o 1R EF — 4 ZHIELES, 0|
XAEGRTE file FIRAET, MEREE, NS BESLEPH NoCmd TE,

public override void sendToChain{ string mesg) {
//if the string matches any part of a filename
//put those filenames in the file list box
stringl] files;
string fname = mesg + "*.*";
files = Directory.GetFiles(
Directory.GetCurrentDirectory(), fnane):
//add them all to the listbox
if {files.Length > 0){
for lint i = 0; i< files.Length; i++4) {
csFile vbf = new csFile(files[ i]);
flist.Items.Add {vbf.getRooctName () ) ;
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}
else |{
if ( hasChainf()} {
chn.sendToChaln (imesg);
}
}
}

NoCmd 2 SHARFEM, HERRFEBEHEAEEHE,

public class NoCmd :Chain |

private ListBox lsNocmd; //cemmands go here
{f=—==-
rublic NoCmd (ListBox lb) {

lsNocmd = 1b; //copy reference
!
[ /===

public override void sendToChain(string mesg) {
/fadds unknown commands to list how
lsNeocmd.Items.add (mesg):;
}
}

Bn, RIVESEMBHTERSE (B init ik ) X887 —REaIERE,

private wvoid initi() {
//set up chains
CoelorChain elrChain = new ColerChain(pniColor);
FileChain flChain = new FileChain{lsFiles);
NoCmd noChain = new NoCmd (lsNocmd) ;
//create chain links
chn = new ImageChain(picImage);
chn.addTeChain (clrChain} ;
clrChain.addToChain {f1Chain);
fiChain.addToChain {noChain};

}

Bt Send 8], EHMTFIEPHLAMWBINEE IR, RITEDXR I HH
ek
private void btSend_Click{object sender , EventBrygs e } |

chn.sendToChain ({ txCommand.Text )
}

FEFE 21.5 B UML BIF T IR M sk 2 MR R,
Sender KA Chain 3 O WA EHEA, ERETHEEETEME, M XRRTHRESCE, B
{583 ImageChain 28, FileChain3. ColorChain 25, #/5%| NoCmd 2%,

214 Bi—1HhRE

EFHRE RN, WERSR VRO FRESAB R 7. EESMES
TRERHERN T, TR M REETRENH OB R B PE TR E
By ) @A SR W BE BEHE (ME 216 TR ). % T FLEN, MEESNEERRAR
BHE.
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Chan | Furem i

L i
s T haim tiFe

s e [ = S

e s - = [t |
| ! el raranue
peand |t

MaCmd i|:nmtm | [ Piechan | | magwChain |
I |
oo el g mam Fiwrmin imageltoen

el Tl | e e ey | ||.-ﬂa|:r-.r st T b
]

M2Ls AR
Hrwe r 1o I x|

il Selmey gl
fim [ e
Pr— £ |

216 —MRPHNIEERFHRR

EREMATER, APEH%ET Quicikl, NRESZ LRNEIEE. SlFamkes
SEMEARR, TEAFHRETRHANMNEL.

ATHSEHRRE, KR~ M H2E Chain, TABENESHTRAREL, B, B8
HEfEHS sendToChain 7k, MATEIHAFFEAE,

public abstract ¢lass Chain|
//describes how all chains work
private boel hasLink;
protected Contrcl control;
protected Chain chn;
protected string message;

public Chain{Contrcl ¢, string mesg) {
hasLink = false;
control = g //save the control
message = mesqg:

}

public abstract void sendToChain{);
ffm=—-
public void addToChain {Chain c¢) {
//add new element to chain
chn = a;
haslLink = true; //flag existence
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f=———=

public Chain getChain() {
return chn; //get the chain link

}

ff=m———

rublic bool hasChain{) {
return hasLink: //true if linked to another
b

}

f ===

protected void sendChain() {
//send message on down the chain
if{chn != null)

chn.sendToChain ()
}
}

ETRNBABMYE BAREITHA, HEEHEEN, FTIJLAELRENEE.

® New %41,
® File 34,
® i .
o BRI EG (LEERIE ),

Cap, —TEMFSQAAEN, IR LATTESONES, BN TEEEEERET—1,
R ERTREIE R AR A, AR R TR BN, JHMCHIE KZIITL ., Ri1Et

W, QUEE— 8 ControlChain, HUBHAIB A S/5BHR, MEERNNTRERLELS
RAKR, MRAE, @rMXNEBEE,

public class ControlChain:Chain {

public ContrelChain{Centrol ¢, string mesqg) :base(c, mesg) (}
public override void sendTeoChain{) !

//7if it has the focus display the message

if (control.Focused ) {

MessageBox.Show (message};
1
else

//otherweise pass on down the chain
sendChain();
}
}

B, BWMBLE-FHERONL: EROKREBR A58, MASREGETAEES,

RLR EndChain 2, K HIRN TRFREEN, RE— 4R TRIES, ER0sk
HR—ERAE.

public class EndChain:Chain {
public EndChain(Control c, string mesg) :base(c, mesg){}
/fdefault message display class
public override void sendToChain() f

MessageBox.Show {message);
}
}

ERBYREABE, HNTERNEE,

i e e ae . - o
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chn = new ControlChain (btNew, "Create hnew files");

Chain fl =new ControlChain (btFile, "Select a file");
chn.addToChain {£l1):

Chain bg = new ControlChain (btQuit, "Exit from program™);
fl.addToChain tbg);

Chain cb =new ControlChain {ckBinary, "Use binary files");:
bg.addToChain ic¢b);

Chain ¢t = nevw ContrelChain {(ckText, "Use text files™);
cb.addToChain {ct);

Chain ce = new EndChain (this, "General message™):
ct.addToChain {(ce);

2141 RBRUEBEHS

BERER IRV IRFURE, R R B 2T, RSB E L XN LTS
HIEEH = AP NMGERE. LI R4 KeyDown SHHUEI7ES, T IR S,

KeyEventHandler keyev = new KeyEventHandler (Forml KevDown};
btNew.KeyDown += keyev; -
btFile.KeyDown += keyev;
btQuit.KeyDown += keyev;
ckBinary.KeyDown += keyev;
ckText.KeyDown += keyev:

¥, KeyDown B{47EF1 BIE T B 8hEE,

private void Forml KeyDown (cbject sender, KeyEventhArgs ) {
if {e.KeyCode==Keys.F1)
chn.sendToZhain {);

|
1EE 21.7 PAHBRFBI RSN RELE.

F———m —— —— ——

bthiow ' Chain !
brfile N | send Tolhair !
beQuit g o | * 7 | addToChoin !
ckTaxx _ !

- - 3 -
ComrolChain ;| [ EndChajn

217 HWERAMRE
21.5 W|AmEEd

SR, MAER—EAEREYER . “Smalltalk Companion” 8 i1, BRBHEE & & — R 54,
WEMRRADT S - mOREAT A, 0 218 R,
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G;eraﬂ
help ;

Window ]
help

L 1 —1
Button Meau List box
help heip ! help

| oK | | Quit | [ Fite | [New | |Files | IColors]
B 218 ERIEHEAMIREE

A0, B SR ERE S MM B R E AE AR AR, B TR
BitERE, METBHRAATES,

RBEWIBERA R - HER, RE— P ANE, EO83E 0, Frslakts
B, RIGHELE, waihd, BPEEANNBIEH ., XATRMNMEREEHBHN—F
BT WA RHE — e, WERH ., mEZES, B L7, BEORTE 2%,
mAE 21.9 FiR,

General
help
L i

|

Window
help

t

Button ! Meny Listbox
hetp help 1 help

[‘ox Ll quie [+{ File bl ew ! Fites \-Qh.-;{

E219 HRMSERTHRNA-IBEES

21.6 EkHFhE

HE T RELBHERREE, TUEA T ERAN SRS d T 268, XMEETIL
AERMRERE, - TROTE SRR, I PR POEEA ESHIE R RN
FEREE, BRATBH— 80 Request 25, KAREMEERFFEHIFER,

21.7 CH#HpGlF

ECHARE, B ORRAEFEM, I0MouseMove B, RSB ROFIET G HEE,
C# P RERGIREBRIOEE, TIAEMESE, SMNREGEERIEE ., XA REE
H—FRBLE, RITEREIAN, Cf BRSNS ATERN— T MBEERER
REREWMA T, W EE G SRS L6R, BERAR TR ENS M 0%kR
ik, ME LR, AEEAEHMLTENLRTLEER.
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LETLED, PHahEs TEMNMES (Inepreter), ZERETTRNFRFEEZAE—
MR

21.8 HR#%

R SRR, BEAE EE B iR R Z B G  — T3 R R T RE 5
REEREEMH R

HPHE I CHTREE AR 8, EXNHANE TR, RRAMEESEEREHK.
XEE, BRREMS NS SR, NRABHEEE.

WA LARE, 8P MEBE— T MEREUBAT TR NETEER, B RUEIIFE
Ro THEEH, HROLMMESEFRE AN RER—1,

Bfa. BT C# A RIEEHR, FoEREEN Chain 2— 0, MAR—T SR, XH,
BIRTRRD S~ BWREGH, DRAITRTTIILN SEEE AT Control, XA R AR AR, ¥
IR MRBRP L RTIER. K. BEOAE, RECNBRITER —EEIMMAIEE, FE4L
— L3 Chain # O F RS,

219 BEE5
Sufer i PR B G S TR A 38,

2110 HEHHEXRPHERF

Program showing how a help \Chain\HelpChain
system can be implemented

Chain of file and image displays \Chain\Chain
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RFE A ERERE RER, Wity 8 ( Command Pattern ) S &R R B —MEFEMR. &
SREE— R R E R EERERE X, AN S-S A D, #E
PEAR T SRR H e AR R, W LU U R T L R RE PR

221 THAL
By C P RE, FERMRAIN, . ERESEE, LA SRR 4.
FI P BB — S, BB — AT, KA D8 — S 1R, RAT

HWE - ERRENER, LI {3 4% FilelOpen f FileExit, B M7E %N Red 135
H, SEEE O REREChaR. BFEME22.1 R,

B 221 — MR ST A ] PR P

BEFEE—  FilefHX 5, 5 T mouOpen FlmnuExitSE IR , 885 — 8 HbinRed
W, ZRITNEL, AP I R — T 7E Form 8Bt — AN RS, s 83048
B

R R U R RITAR A, XA R (A, R, 34 L+ 3 £
B, Form {UBIRELH & BHHEL, B, RINBE P M AR A TEREIT Red 4r4 ( |
R EAE A XAED ).

222 wWIHR

RRE N HRABERNE AT NS RO ER, A6 8 208 14 Command %1
# Command % H BAH—1 Execute( ik, XA A8E SR E . 85469 Command
HBRELEL FERED .

pukblic interface Command {
void Execute ()
}

HEHBEEON—AME, $#AFPRENBSEYEZRRESE, TR,
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private void commandClick(object sender,FventhArgs e} |
Command comd={Command) sender;
comd.Execute() :

b

X AEAE LR S RSN A AR E TR L, SN TRSTA 8 S 8 Execute ik
P, HREMRZFHZ Command 2 [ # Button 35F1 Menultern 3598 4 B — M Br3s50al LA T

BT RTS8 AE o SR M — 4 Execute Fik , g i ot 6 F A 2.8
HFHEIFTERONRE, AARILBAA SRR T,

MERN— T EHE AR, WEEE RIS S IR RN RS, R
U, REBRFEXNRBIZFBZE W, AREaE s g R T/, BA RS —
TJE, &VF Command MR XMIT RS FHENERIE, UL FEE OANZOESHIT 4T
F o X0 ULRFREE & MMITHRE, o LB T 2 M BT AU s e & o B
M,

e B G VR ER R AR ERIT RS, AR LB ArS, WA 214 B Command %
R, XL TRENHEPITHNSHB . 85—, TUH Command WEHRAEERME, EERR
BB Undo &R o

22.3 138 Command {1

A=A R Command X R A LM AT, FROFREAH —hA, RIVEMSERAMNH R
oG RIRAR, EHPRPEH Command BN, W FHFRBLIAEE, 1M Button 250
£t RedButton 28, HLEEE—4 Execute Bk, 1XHA S Command 880 PYER

public class RedButton : System.W.ndows.Forms.Button, Command {

//B Command button that turns the background red
private System.ComponentModel.Container components = null;
ff===—
public void Execute() {
Control ¢ = this,Parent;
c.BackColor =Color.Red:
this.BackColor =Color.LightGray;
}
public RedButton{} {
InitializeComponent {};

!

ERXTLRE, RBEANLY (Form) HHEMNSRENOA, B kfrs L E R
Ho SERIESEAEAMBE R R, R IR 5 EIH Form M5

LM, T RIE— - FTE IDE 3R H %4 T Button [, WEAB—IH B, %
B RRIEEZE R UserControl 3% Butten, RISHIFE. XEETRE EFin—AEEE, T
¥ ZEIPREE] Forml $710 F .

T RIE—4- L3 Command £ O ¥ Menultem, Z5 FITAA B #) MainMenu 3 4%, B H&
#7 MenuBar, AR 22.2 R,

W T SRR ABOITEES, SRREE TR FileExit EABIAY, {ARAIE MainMenu /825 .
M Menultem 283F 4 i FileOpen 240 FileExit 2§,
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R (0]
-

TT.

B 222 FHEitERm
BCATE BRI B T A 62 | BRLLL R PR S R i

private vold init{) {
//create a main menu and install it
MainMenu main = new MainMenu();
this.Menu =main;

/fcreate a click-event handler
EventHandler evh = new EventHandler (commardClick);
btRed.Click += evh; //add to existing red button

//create a "File" top level entry
Merultem file = new Menultem("File™):

//create File Open comrand

FileOpen mnflo = new FileOpen {):
mnflo.Click += avh; //add same handler
main.Menultems.Add ( file };

//create a File-Exit command
FileExit fex = new FileExit (this};
file.Menultems.AddRange{ new Menulten ]{ mnfle, fex});
fex.Click += evh; //add same handler

}

T & FileExit 3 .

public class FileExit :Menultem, Command {
private Fcrm form;

public FileExit (Form frm) :base ("Exit™) {
form = frm;

public void Execute() {
forn.Close ()
}
}

L4 File | Exit S Execute 7340, FilelExit fr4 2%, A LUERTRIMLE
UM, BR, BTN MEIITHRENR AT,

TRISESHOR TAM T B BA T E BB set 3, P, FileExit frd®E
& IBAE— Form MRIES), XHECAMELAEE,
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//create a File-Exit command
FileEx-t fex = new FileExit{this):

224 HETEANVURE

eGSR, I T ERFEALA/ NS, Aol, EMEER AR LR,
RN TR IR TIRE . BUS BOEE AR, AT ERARA T S N R L F—
¥, Hit, W# Command XMREREN N EER R LEFEE XS], TEXHEGOHRE
RAI/NEE R R IER,

225 CommandHolder 0

RAHARAER BB — 1 Command 3t R BRAFRY, EIEH ISR T R EIRENTE (5]
WSRRIIEEH ) FARGASEAMNAR, M5, Command X% S5HEAEFRFE LR,
BFERES B SRR PR R A0 SRR AGATTT R ATAT L2 B 20 36 95 A b 57 FE£E A Command
SHRHARE, MARILG SRR AM—3F 4 . X EiE CITEEH — 1 CommandHolder 3%
H.

public interface CommandHolder {

Command getCommand () ;

voild setCommand {Command cmd);

¥

XA A TR TR I8 B— SRR BRI, MRS Ar S0 S
Frit ek o BTV U5 =TI A (AT £ (e 48 (R AT1 8% Red ¥ 41 3 Red 3 AT ),
R BMHERN, XFHERT, B8 SR Menultem H] Button 25 BLARHTF AR AUHLRS,
MEL, REBMPA-ZERI Rl —ard xR ASIA, BRTESS.

# T REARE# CommandMenu 2, ZER T Pk,

public class CommandMenu : Menultem, CommandHolder {

private Command command;

public CommandMenu {string name) rbase (name) {}

fl=e—

public void setCommand (Command comd) {
command = comd;

public Command getCommand (} {
return command;

}

LR LIEAL T RAUTAER R A5 N EHIT R AT AR K R
REBAMEE], FEARIIFEEH Command IR BB A,

30, RedCommand 3T 7EH1E REL B E— 1 Form T £35 8, 75 Execute - F & 5
b I EAN

public c¢lass RedCommand : Command {
private Control window;
[ f————-

public RedCommand {(Control win) {
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window = win;

veid Command.Execute () (
window.,BackColeor =Color.Red;

!
Al LA A 4 (9 35 B 7E RedBution X5 Fl Red AT K E, W FHR .

private veoid init(} {
//create a main menu and install it
MainMenu main = new MainMenu{};
this.Menu =main;

//create a click-event handler

//notet btRed was added in the IDE

EventHandler evh = new EventHandler {commandClick):;
btRed.Click += evh; //add to existing red button
RedCommand ¢Red = new RedCommand (this);

btRed. setCommand (cRed);

//create a "File" top _evel entry

Menultem file = new CommandMenu{"File™);
main.Menultemsz,Add ( file }:

//create File Open command

CommandMenu mnuFlo = new CommandMenu({"Gpen™):
mnuFlo.setCommand (new OpenCommand {});

mnuFle,Click += evh; //fadd same handler

//create a Red menu item, taoo

CommandMenu mnuRed = new CommandMenu ("Red"};

mnuRed. setCommand (cRed) ;

mnuRed,.Cl-ok += evh; //add same handler

//create a File-Exit command
CommandMenu mnuFex = new CommandMenu("Exit"):
mnuFex.setCommand {(new ExitCommandi{this));
file.Menultems.addRange !

new CommandMenul ] { mnuF.o, mnuRed, mnuFex} );
mnuFex.Click += evh; //add same handler

}

A CommandHolder X735, BRERIES H (Y Command /R, (A E T ARBLF E e
H—&R4r. #H0, OpenCommand 2 E TFIEE,

public c¢lass OpenCommand :Command {
public OpenCommand()
{}
public void Execute() {
OpenFileDialeg fd = new OpenFileDialocg ()
fd.ShowDialog (};

}
BTR, BOEALAFERENIEREMN USSR EBRIENGOME, RENTZSS.
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private void commandClick{object sender, EventRrgs e) {
Command comd = (({CommandHolder)sender}.getCommand();
comd.Execute();

}

R ILECR BB P A Ll I RER AP FECERE IR, E 223 PRITTUERE
TTHRIER.

223 {# CommandHolder ¥ O B R AISEA TR A}
B 22.4 49 UML B o=, T LS RS B e i 0 2 R L &

Cadmpad L ammandbtide:
. "\-l'l =
i
’ 4
|. Ermmiliwtice
Lot Bastr
Lt FL T
pErl rEie
LA = T P T [=] S e Bl s
IgrTn e ]
8 e T | Clper_rmeans LESL LU T
Limruns |ﬁl—.- Caprmrmgrd Bywe a1

224 R CommandHolder $ 0 7 K2 &
22.6 124t Undo 1%

A AR RR A — 1 ERRE R, B THRAE T — MER PR 5 3852 5 UndoTh e,
B e REICERMTMFE, HER Undo HRE, HEHRNBAMAEERAALS, Mk
HERA RS, XBEF XTWZH Command B, LA = HE,

public interface Command {
vold Execute ();
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void Unde (};
bool isUndo ();

BT, AL NS RIOFE L KR, X EA RN ERE, X kTR
H, FAEXITTIFEGS, RERESSR—SHERSK, 34, 8o BRREEH XA
25 KEHHAKNEBES, AT RBHERE,

HLiH fird R AL R ER— LB R0 IIRE, B, LARE - ERT&SHTIR, HiK,
B OARR— T 8 BHATIFRL 09U 8 TR B AN (A SR SE BB IRAE , RATHIE
Bl 22.5 PEGRRFF, ERERRE LENEENIGRREGK, FRARMEHEES P2 H AR
2%, FILAH Undo 4R BUN M4 B @RI LR .

[ Bt st emes———NTTT)

|
|
5 |
|
- L
B 22.5 BIKETF Red A Blue HHAMNLH I BRMNEOKNEF

AR BE TR Undo #5461, & BAEEOE ST (AR T, B/SERYJLARENE,
P 22.6 fr.

|
i P
H 226 BHHLK UndoiRfifn, & 225 PEFNHHER

B, AR RERENEFRRE— A RITI S RITFER, SIads— R,
EHAT R A S TRINEIZ R




Fr¥g #4H-EX 183

private void commandClick{ocbject sender, EventArgs e} !
//get the command
Command comd = {{CommandHolder}sencer) .getCommand {};
undoC.add (comd) ; //add to undo list
comd.Execute (}; //and execute it

} :
FATHCEAN Command X RFIFIFRARFEFE Undo fr ¥R P, MHTA BER 7 E T A% E.

public class UndoComd:Command {
private ArrayList undolist;
public UndoComd (} {
undolist = new ArrayList (};

pﬁblic void add(Command comd) |
if({! comd.isUndo (})
undolList.Add ({(comd);
1

public bool isUndof{) {
return true;

public void Undo{) { }

public void Execute() {
int index = undolist.Count - 1;
if (index >= 0) {
Command c¢md = {Command)undolist]{ index] ;
cmd.Undo () 2
undoList.RemoveAt (index) ;

}

1

undoCommand ¥t R {R7F & Command 1%, TIARBEMIERF £, BT ML TRARE
BB Undo 775k, FIRCDUVITSERRAYIRIERIE, 1E&, 3% undoCommand X450 T Command 35
O, Wi, EEBER 1 Undo ¥k, HE, MRAEHAMTRE, BNEER Undo iBEA A
B REERET, B TROC SIEERN Undofrd L MEEIE, Bk, % T undoCommand
ASt, add J5HHE BT 69 Commend #ARINEIF|ZH . MFRXAEE, Hif Command NS T—
~isUndo 735, B % RedCommand #1 BlueCommand %42 3% [A] false, % undoCommand % %238 [ true.,

2% RedCommand 241 BlueCommand 2#F L3 T 1817T)5 1 Command 11, EEA1EFAF
RIBREA S D KB R E LR . B 2R E MRS REE T M ET 05 #, Foh L —E5)
A H R LIRA DrawData WR, MIRRERHEIE KL BT, BB dawlist £4PHE
Ja— DrawDataX{ R . TR, TS RETRBEE. & TR TRNSLANTMTERELS,
R TAGR MR ER, FTLIRE— 22K ColorCommand, Bt R4 H RedCommand 1
BlueCommand #¢, T %23 ColorCommand.,

public class ColorCommand ;Command
{
protected Color color; //line color
protected PictureBox pbox; //box to draw in
protected Arraylist drawlist; //list of lines
protected int x, v, dx, dy; //coordinates

—_—————
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public CelorCommand (PictureBox pict)

pbox = pict; //copy in picture box
drawlList = new ArrayList (); //create list

public void Execuate() {
//create a new line to draw
DrawData dl = new DrawData(x, vy, dx, dy):
drawList.Add{dl)}; //add it to the list
X = X + dx; //increment the positions
y =y + dy;
pbox.Refresh () ;

public bool isUndo{) {
return false;

public void Undo{) {
DrawData d41;
int index = drawlList.Count - 1;
if {index »= Q) {

dl = {DrawData)drawList] index] ;
drawList .Removedt {index) ;

x = dl.getX{);

y = dl.,getYi);

}
rhox,Refrashi(};

public void draw({Graphics g) (
Pen rpen = new Pen{coloxr, 1);
int h = pbox.Height;
int w = pbox.Width;
//draw all the lines in the l:st
for {(int 1 = 0; i < drawlist.Zount; i1++) {
DrawData dl = {(DrawData)drawlistf i};
g.Drawline{rpen, dl.getX({}, dl.get¥Y (),
dl.getX({} + dx, dl.getDy{} + h);

}

R, ColorCommand 28] draw L EE T SrA X RTINS TRE, WeERFHFHE
draw 773540 ey B R B9 paint LR R A,

Public void paintBandler (cbject sender, PaintEventArgs e) {
Graphics g = e.Graphics;
blueC.draw{g};
redC.draw{yg) ;

}

T 3RAT LI ColorCommand 3% 4: H RedCommand FBlueCommand2% , T & BlueCommand .,

public class BlueCommand :ColorCommand {
public BlueCommand{PictureBox pict):base(pict) {
coler = Color.Blue;
X = pbox.Width;
dx = -20;
¥ = 0;
dy = 0;
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H
}

[FIFE AT LR A 5 s ) RedCommand 2,

public class RedCommand : ColorConmand {
public RedCommand {PictureBox pilct}:base(pict})]
color = color.Red;
®x = 0;

dx = 20;
y = 0;
dy = 0;

}
!

FAAE Undo B FEAMISIE 22.7 B

[ |
[ b o ™ | ‘_
e s | [E——rl [P e
[T
- — | i
i | '-.. il
- P
e — -
R . i
(B
e
L T
Feorr e e :-h.-.'-r.—l

22.7  TEAHA R SE8E Undo BEMZEE

227 BE®@E
L BARSREFRIET B AR RATARG S, SHLRFIEEQT RTINS, BH—
MDA X A R,

2 RARER ARG — MR R SRR SRS 1-50 AN, SRBENARE—
REPLER R EE , WRNE N EBAIERE—, BiT— MEXTEH SR N L5,

22.8 BEHHHXEPERF

Buttons and menus using \Command\ButtonMenu
Command pattern

C# program showing \Cormand \UndoCommand
line drawing and Undo

C# program showing \Cotmand \ComdHolder
CommandHolder interface




FH23E  RRARA

FERFERTH-MET R B RERIE, BRESHMEX (Interpreter Pattern ) B H
WA, AFFNEFEX3Ck, FFRECCERRA T TRIEY,

23.1

H— MR E R R A AU R MR, B —Rh i BASE S R e, RVE ik
BIFMELES , B EREF MG XA REABRITEIAEARFIREAMZETICFTIR
—HEfR 8, B4R Visual Basic for Application ( VBA) —HE#. VBA RMBEA &1 Microsoft Of-
fice =@, T EAREBRAFILME =4 RP.

ERLHEZ &, AREF2HERA-MEEHEEE. EETICRBEBICRH
HEREMREIRE, DIEE R R, EROEYH—MES, SRETARTERES
FERAR L B—FH, VBAREMIERT AR, ENECH8R T - HARFFEAR
BB, esh, AMVETEARSFTESIRA, RT KENFRES), MHEMARIPES
HeF Ao

23.2 ERH

IESN “Smalltalk Companion” Fr#E8IAY, ¥HIE—fERE 4 FHEARBRERE MY KM
FEE, HAESE S RFREERIIGHEBFREE BB TE, BEA =HERES T
HiEE.

1. HiRERRA— T HCHRERIRARGSH, RPATUEIRATAFEESERHER,

2 UEFRESF—MMEBRH, IHFEEEENSE L. BARARISTER, ERBF
AR TR R PUTARN FR1E R IEOLE ¥ e e FRS T, BEREERBH T
AT il 2R BBk AT H G, 5T Mathematica FFE FE Origin BB T 4243k F R EER R
FfR R

3. SEFEERENRANEHM, XFFERARKAS, ERYEH. SBR—1aE, B
DMEAE BN B JLFVSAER , IR R AT E I THERE . B8 B R R as
{ Report Generators ), CHIEREIBTT UFA M EREEET, REBFNEFEOEY
HEEEAMSQLIESHABE, Thl, TREHET, HENRFESTUhESR
TR, IR SQLIEER.

23.3 — 1T EENRRGIF

HHR - - RRRRERS, T KR 1 PaRER e, & B HIR A R B
TR IVA— Gl LB H R TR
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Amanda McCarthy 12 WCA 29.28
Jamie Falco 12 HNHS 29.80
Meaghan 0'Donnell 12 EDST 30.00
Greer Gibbs iz CREV 30.04
Rhiannon Jeffrey 11 HYW 3¢.04
Sophie Cennolly 12 WAC 30.05
Dana He vyer 12 ARAC 30.18

EFLF14r 2 frname, lname, age, club Fitime, HE% 51 2Rk ETFHLRER, R
SRR, BRERS., ERNERTREEZHFRAFTERN. hTRITERE I EEERiFE
#FE, MEARZHA KT HHFERESL, FUERER MR ER R AT

BT L — e AR s

Print lname frname club time Sortby club Thenby time

SEMAGINER, &XTE= 15,

Frint
Sorthy
Thenby

B EE SRR L MR L K.

Frname

Lname

Age

Club

Time

NHERL, BEKET KA KNS, FERT, WE TN AR AFARE, THEREX
EREEEX.

Print var [ var] [ sortby var [ thenby var] ]

BJR K, POOARE IR, AASDTHE—HE, Pos R A REE D
L g i) N

234 MWES

R FIES A=A R

L ¥R E PRS0 Token,
2. 4§ Token HZA R 8h4E
3. PATENE,

B StringTokenizer IR MU T , UG FI— M RFREBEA BT, LUHASEZ RS 47
Token, EH, HELMHTEHE G SHLH) Token EA—MEF, RIMR BHRARHTE, F—
- ArrayList (5451 ) F 9 Stack 2, 27574 push, pop, top F nextTop ik, TIIRAI LM
ROGHA, WNMENDT () MFERE, REABHT.

L1 Token

Var Time <-- IR
Varb Thenby

var Club

Verb Sortby
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var Time
Var Club
var Frname
var Lname
Verb Frint

R, BAMRREIRE], 2] (Verb) Thenby HAEURIRIREE, ERATEFEEL, FLR
4397 Token FIBki Thenby M7E—RESH, FRMMBETRINTER.

Time
Club
Sortby
Time
Club
Frname
Lname
Print

235 RATHFerg

ESFTEEL, RIS RIE Token ST EART , TRIE— B4 REH B #EER ParseObject
MR EAES.

pablic class ParseQbject  {

public censt int VERB=1000;

public const int VAR=1010;

public const int MULTVAR=1020;

protected int wvalue, type:;

f==—-

public ParseObject (int val, int typ) |
value = val;
type = typ:

/ /e
public int getValue(} {
return value;

//-==-
public int getType{) {
return type:
}
}

X R AT LLR VERB KA VARSA, BTk, Hi%X 45 BN ParseVerb F ParseVar %
R, FFH value 3T ParseVerb 33 AT L2 PRINT 5 SORT, % ParseVar X577 LI FRNAME,
LNAME %, AT LURIRAMTFIZ, M ParseVerb R4 i} Print 2651 Sort 25,

B 23.1 e THIRMZE R G,

AEABHMBITFR, BT StringTokenizer %5 fil ParseObject A5, X H & HaIR
Parser 26 /) EE ¥ 4>,
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B 231 — ARl R RN RS

b

g

wcas | a4

B

public class Parser |
private Stack stk:
private Arraylist actionList;
private Data dat:
private ListBox ptable;
private Chain chn;

public Parser(string line, KidData kd, ListBox k) {

stk = new Stack ():
//list of verbs accumulates here
actionlist = new ArrayList ();

setDataikd, pt);

buildStack{line};
buildChain():

private void buildChain{} {

¢hn = new VarvVarParse():;
VarMultvarParse vmvp = new VarMultvarParse():

chn.addToChain {vmvp) ;

MultVarVarParse mvvp = new MultVarVarParse ();

vmvp . addToChain (mvvp) ;

VerbMultvarParse vrvp = new VerbMultvarParse(}:

mvvp.addToChain {vrvp) ¢
VerbVarParse vvp = new VerbVarParse():
vrvp.addToChain (vvp) ;

VerbAction va = new VerbAction(actionList):

//create token stack
/fcreate chain of responsib-lity

//start of chair
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vvp.addTeChain (va) ;
HNomatch nom = new Nomatch (); /{error handler
va.,addToChain (nom) ;

public void setData{Kidbata kd, ListBox pt}
dat = new Data{kd.getData ()):
rhable = pt;

private void buildStack(string &) {
StringTokenizer tok = new StringTokenizer (s5);
while (tok.hasMoreElements () )} {
ParseObject token = tokenize(tok.nextToken));
stk.push {token):;

protected ParseQbject tokenize(string s) {
FParseObject obj;
int type;
try {
cb] = getVerbis);
Lype = obj.getType {);
}
catch (NullReferenceException) |
cbl = getVar(s);
}

return obj;

Protected ParseVerb getVerb(string s) |
ParseVerb v = new ParseVerb {s, dat, ptable);
if{v.isLegal () )

return v.getVerb (s);
else
return null;

}

AT

procected ParseVar getVar(string s) {
ParseVar v = new ParseVar (s);
if{ v.isLegal ())

return v;
else
return null;

}
S5 Parse Verb 261 Parse Var JSEFREM N DI, RRIE I isLegal 4 true A3

public class ParseVerb:ParseCbject {
protected const int PRINT = 100;
protected const int SORT = 110;
protected const int THENBY = 120;
Protected ArraylList args;



F23¥ MERHEK 191

protected Data kid;
protected ListBox pt:
protected ParseVerb pv;

public ParseVerb(stringy s, Data kd, ListBox ls):

kase (-1, VERB} {

args = new Arraylist ():

kid = kd;

pt = l1ls;

if{s.ToLower (} .Equals ("print™}} ({
value = PRINT;

}

if(s.Tolower () .Equals {"sortby")} {
value = SORT;

public ParseVerb getVerb{string s} {
pv = null;
if{s.Tolower {).Equals {“print™)}
PV =new Printi{s,kid, pt);
if(s.ToLower ().Equals ("sortby"))
P¥ = new Sort (s, kid, pt);
return pv;

public void addArgs (MultVar mv) |
args = mv.getVector {);

23.6 RADFE
SRIE AR ESCH:, I Token MITF BT (AREETREIR TS ).

Var
Var
Verb
Var
var
Var
Var
Verb

BT KALAR P5—A Token, HESE A Var AR — 4 MultVards, BRI S WET4R Verb
&, W 232 HR.

SERBYB— NS, EshARLSEIRAE NS, YRar, BTk,

BIE—Parser &, ER— Command %%, L RME FH Go ik FREFES, Dt
SEHRATTTRE,
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Time : —
[ [_’, MultVar
o
Ciub L ;
—_—— I S T
Verb | !
SortBy
Yar .
§' Time L.;—|
- | MuitVar |
™ !
Yar | __]___:
Club L—
— — - [ MuitVar
o (I
¥ar J
- Frname - i
- ! verb |
T : i
Var 1"‘ —i
Lname

B 232 AT MMELE

private vold btCompute Click(object sender, EventArgs e) {
parse{);

}

private void parse () {
Parser par = new Parser (txCommand.Text, kdata, lsResults);
par.Execute {);

}

ST AR AR RG34 Token, MATEREFH R, ERERPHEF Token X, 4% AAE
FB—f, K487 Token X I H— Token,

23.7 SIS

IR R —RF Wi E, SRURSZRR SRS — 8. R ARATREINAES, &
- MASPAR, EERD RET— SN B T8 Print28F1 Sort 344k 7 Command
MR, B, 7EHEEEFIRA, 7L —ME— TR e,

BRI ER AR R S B SRR A R, T LA s R
—RIIKBRRMR, HRATERAELY, FAXHITE, AREMEFHASHEE, RERES
P atTHAN, REQRFRERIEEIIBADS R,

3 Gang of Four Bk, MBERRLPETHZ 50K,

@ HifBER ( AbstractExpression » B — IS RN

o £ HMEN ( TerminalExpression ) SRR S0k PR GRHB BN ER L,

o JEE R P|MER, { NonTerminalExpression ); BE LB ERERERER,
® LT3 (Context ): AT AN —Ha2RER, TERFIHEN Token £,
® B/ (Client }: HHERIE M RBERBAWBRIBEN R HERBEERE,
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23.7.1 &k

2 52 IR AR 30T TR 1 RS AR AE  ATB . LR B 4R T S AR -~ R, O
BEBAZ—HA IR, Eht, SREEEN BN R — R, BHERNAS
TERZ e, HRHPN— M REGHHZASF X I TRAE . RATLRE , —RRTIRRE
AREREBLRAERELR T % MR P, FTHRAER AN RRE, BRELET
ey, PR, WENBER. EE 2335, FHTAMRATENEE,

B

M- hmis

i—‘I_

|-H-r|-- | | ||-I|r,r- h'-p-

——

233 RS TIMERR B AT
LSS, SR8 AbstractExpression 42 InterpChain,,

public abstract class InterpChain:Chain |
private Chain nextChain:
protected Stack atk;
private bool hasChain;

public InterpChain() {
gtk = new Stack ():
hasChain = false;

public void addToChain(Chain o} {
nextChain = ¢;
hasChain = true;

public abstract bool interpret();
public void sendToChain(Stack stack) {

stk = stack;
if(! interpret{) ) { //interpret stack
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nextChain.sendToChain (stk); //pass along

rublic bool topStacki-nt e¢l, int <2} {

ParseObiect pl, p2:

pl = stk.top ();

p2 = stk.nextTop {);

tryl
return (pl.getType{) == cl && p2.getTypel) == c2);
}

catch(NullReferenceException) |
return false;

}

public void addArgsToVerb () {
ParseObject p = (Parse0bject) stk.popt):
ParseVerb v = (ParseVerb} stk.popi):
v.addArgs (p):;
stk.push (v);

public Chain getChain() {
return nextChain;

RITRAEE TRIFRRMAE, EHE N TAAFILH T interprecdbfE, LI IZRMTARA
5325, Blin, VarVarParse 284S P RIBI M ELEBITAR— > MultVar %42

public class VarVarParse : InterpChain {
public override bool interpret(} {
if(topStack (ParsevVar.VAR, ParseVar .VAR}) |

//reduces VAR VAR to MULTVAR
ParseVar vl=(ParseVar)stk.pop();
ParseVar vi=(Parsevar}stk.pop();
MultVar mv = new MultVar(v2,vl);
stk.push {mv) ;
return true;

else
reurn false;

i

BRI, RRAES 53R Context, InterpChain YT T2 5 5% % NonTerminal-
Expression, ActionVerbJSHH 8 MRS Xt Bl actionList #1, 8 544 TerminalExpression,

BN R Parser 26, TREBAMA A TEMEBRGRIIE, HNBMRESRIKETE
o ROMA T BB T Parser B AFAME . BRULISH, ERALHRMOER, HBEDFE S
TR, AR AIL, RE, MATK Execute Hik, W REESENE R,

//executes parse and interpretation of command line
public void Execute ()} |
while (stk.hasMoreElements () } {
chn.sendToChain (stk);
}




F23F BRESEX 195

//now execute the verbs
for(int i=0; i< actionList.Count; i++ ) |
verb v = (vVerb)actionList] i] -
v.setData (dat, ptable);
v.Execute {});
}
}

AR TR IA 234 B,
[3ecrioce demm TR
I
S el e |
Lawpis J
srda R chyy 19 ﬂ

B 234 s SO R R B 2 HET T AR

23.8 MBEFEENYR

REABFPEATHRES, REMBEFNAHRE-FAROFERAAKESIRS, B
BEAT ARIRATRG T 23 9 Macro JCRIEHEAAER L, BT LIZSOIT AT F T 48 048,

T, 5IRE—HPIEE B, BN SIS I B R R 48 A SO TR O G AR
&, REFTHORRABRLILIMEE, TUEFSARMET . Hob, B L aanam
PR O i (e AR A S B

FERIE A Interpreter S 7B, AEFREIHE—4RIRR, RIS M7 B4 B8 ParseObject,
AREART X, B TERRTAFIIARRERIIA, FUOASEEEMER, WRI
RERZS, MARSHENXRTHRANRE QRSB EETE,

R LA R oy SR e A SR P RIER A A R W 0 3RS, REXRR R
EHRLF-HEBR 7 B (B AR S R o YT R Bt 2 SRR R B
BB RN LA R s, I Edfr REER.

BEMSERATHNA: —BABIFERNT . HATE, I REBICEEYES:; A
IR ST )5 AT EABR IR sl A B . AT, BER ORI E 4, I e B A QRN
wE LAZED o KB

R AR — R PR PR IR A, BT R T S 038 (Tterator ) A UG
BE RN R,

23.9 BEH
BH—RE, LEHR R RRNER, .
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4xA2+3x -4
FPTTLARA x 38 x B, B ARER.

23.10 HEHEHEXAEPHNERF

C# Interpreter | \Interpreter




B2am EBUERA

IEUEAHIL (Tterator Pattern ) B—FRp M8 . B Flgiitgt, B FEA—1
PRIERE DB Ui e — M RS R R, M XAFRESIRN NI THY . B, ETREL
THERESR, LERR- R R LR IR ES R R,

24.1

BRARRA A, B EU—FBUTE LSO — RSV BR TR, XARERER
NERIFT A T ERSRE—ED, TR AEME TR F3dEN R EHE . “Design Patterns”
g, — M SrERSHE 0T RIR TAER.

public interface Iterator {
object First();
object Next(};
kool isDonel);
object currentlItem();
1

HaizdEr, /LS ST TR IS B ENE TR, WA, 5 EEE5 LA
TE, MAREFI RN YR ZENE TLHA, BEFFRERS, Rl A AR mE LD,
#lan, FERITTHE (Composite ) M}, F) AfY getSubordinates F7k

IEnumerztor getSubordinates{); /fget subordinates

M T —MEFR T — BB R EE FRK . [Enumerator # N AT LI C 2R N

bool MoveNext ();
void Resat ()
object Current{ get;}

HH O REIEFR UIIR) 2L KR TR RS A B RE N T ENTIR, M XA EENE
BRI RARNIRRAT L L,

SR AL S BT M A C+ ) Smalltalk B F L, AXCHNEN L, BHCrE—
FIBRRIET , Current( )RTEARSEIE [ 585 T LR EARA B — B3 & . LFHE B 21
RRFHBE S HPIBER, T, B Enmmerator 04N AN, FCERNEEESH,

242 ARG

BATER G AL AT R A e | EURERFn S R A0FIZR , 350 KidData 35 B — 863
B8, ZEER ELRKdMNEN—TEE, 89 Kid IREBEALTE. BEEMNEES5IER,
X2 Kid ¥ R RFEFE— ArrayList $,

public class KidData :IEnumerator {
private ArrayList kids;
private int index;

e meoe el e —————
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public KidData(string filename) {
kids = new ArrayList(}:
cgFile £l = new csFile(filename);
fl.openForRead(};
string line = fl.readLine();

while (line != null) {
kid kd = new kid(line}:
kids.Add(kd) ;

line = fl.readLina();
}
fl.close();
index = 0;

}
T RS A PR Kid ROVHEE, SRR E LAY Eoumerator 5 0 3%

public bool MoveNext (){
index++;
return index < kids.Count;

/fmmmmmm
public opject Current|
gat {
raturn kids[ index] ;
i
}
===

public vold Reset (}{
index = 0;

}

BEABEH Br— T EFFIRERES . AXHETmBLKidDataZs, HEHE Kid B0
&, S5, IEKid%FEH [Enumerator i — 545 ( ENSTH) T 20N j3 4038, LilarirIpoE & L
B SR8+ B INE .

private woid inti ()4
kids = new KidData("S0free.txt");
while (kids . MoveNext () ){
Kid kd = (Kid)kids.current;
1sKids.Items.Add (kd.getFrname()+" "+kd.getLname (}) ;
}
}

2421 BRH—MERIE

FRTLHBABOFIN - HRRBOTER, RE— B getlterator FIENHK, HH N
H MR AR T, B3 FIREO R, W7 AR E T8 IR 1088, BRI ER
H—&, Al#—1 Kidherator 3, ELI T HARBED,

public class KidIterator :IEnumerator {
private Arraylist kids;
private int index;
public KidIlterater({ArrayList kidz) |
kids = kidz;
index = 0;
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public bool MoveNext (}{
index++;
return index < kids.Count;

public object Current {
get |
return kidsl index] ;

}

public void Reset() {
index = 0;
}
t

AREFEEREE, M KidData 288 F 3k,

public KidIterator getlIterator() {
return new KidIterator{kids);

}

24.3 TRIERE

REE RN BUF R RN ERRA RN, ER e GTsitse
(Filtered Iterator ), "E7EIR [FIBHERT ST BENAT LT, B0, ATLUEK MRS RE =0 HER M
B, R A A AR AR R . i, R s R £ 0D,
AFRUE—TERE R ERBONE, TRESRESEETHRNTE,

2431 —dRiENeE

REREFFHRTR—BEEABOET, IRF LB — D ETIr 82 5D0
KidData S8 PR . XARMAL, BRI E LM —&. £ TR, RBRE—1A
EHEAE, EREERT - MEEERBOET.

public class F.lteredIterator : IEnumerator {

private ArraylList kids;

private int index;

private string club;

public Filterediterator (Arraylist kidz,string club){
kids = kidz;
index = 0;
this.club = club;

public bool MoveNext () |
bocl more = index<kids.Count-1:
if{more) {
Kid kd = (Kid)kids [ ++index] ;
more = index < kids.Count;
while (more && ! kd.getClub() .Equals (club)){
kd = (Kid)kids{ index++] ;
more = index < kids.Coun=:
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}

return more;

/[=====~
punlic object current {
get {
return kids[ index)] ;
}
}
/ f==mmmm

public void Reset i) |
index = 0:
}
}

A B CAEERTE MoveNext O PR, EHMEEES, FRER THERKTIEENR
{ESRFRIEETF, SRSRE true = false.

B, ®FERM KidData FM—AFik, TREX—FHritmEkRE,

public FilteredIterator getFilteredIteratcor (string clubl |
return new FilteredIterator (kids,clukt);
}

BT IR S AR R Z R E TSR A 40351035 & Filteredlterator, 24,1 44 T
E—FREFWETER, CHETHAERERT. BAFE - MARE RHIG4ES, A
EE-MURRG, RTIZERSOREEFLEIEDFI SRS, REAME 42 5IR. HE,
KidData A 8R4 T — M54, T kidClub 2525 B 307 b b B — ks

o R
I Ly
b
B i |
| Zl
! —

24.4 iDFEAFRH

BNWEBD—AEEHIIE, HIE 241 FHHESET . HRAGLIETH, HEEE
BRI~ P®HR (Hashtable ) o, XEERRBETRIL LM THE,

while (line != null){
Kid kd = new Xid{line);
string club = kd.getClubt);
if (! clubs.Contains (club)){
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clubs.Add{club,club);
1
kids.aAdd(kd) ;
line = fl.readLine(};

{Emurverator
MeneNaxe i
Current ;
Reset f
Filverediteraror 1
Kldlterator
Fkereditorator ‘;“‘_ rent KldDaey
Movehex Kidierator hw;ﬁ_
Reser Moveiudexr e e
) - Resat kids
indax
chube
Cueront
Kt

& 242 AESBERTHHAL

ET ok, SFELLBIE, TULLB A RS HENE. Hashtable X5 - Fk
getEnumerator, ‘€L FAEIR PR BEHME S HR, 27 E E # R —1 IdictionaryEnumerator %1 5,
SRAT BirfA &£ . b T ldictionaryEnumerato 4 F IEnumerator, W] LAf# BT 14 Value iE
BRERGRRTHANE, 28, RTURTHRBETHSE.

IDicticnaryEnumerator clubiter = kdata.getClubs();

while (clubiter.MoveNext (}) {

cbClubs.Items.add({string}clubiter.value};
]

REAFE, SfH—TRPHEES, ER—TIRBRBHEXIIRIE,

Frivate vold chClubs SelectedIndexChanged{object sender,
EventArgs e}{
string club = (string)cbClubs.SelectedItem;
FilteredIterator iter = kdata.getFilteredIterateoriclub):
lsClubKids.Iterms.Clear{};
while{iter.MoveNext () ){
Kid kd = {Kid)iter.current;
1sClubKids.Items.Add(kd.getFrname()+ " "+
kd.getLname {});

b

245 ERB[EAHHE

1. QRN ERATHEENMNER, AAEIENFN SR E AN, R EENILEE
RUWEEE, RE@RABET IR, BATREHNESHFEN, K2EEIEERND
HBELR , WA R —MRBRETRE . SR —ERE AR R, NREE

e - —
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M R 2R T iR — R SRR E MRS T E , B4 OXRMRIER B R . BTk
— A TTEERETRES AR B LR SR — R T RK, X E B ML
Bk,

2. ¥, EAREFTENEAFRINEEECESWEARGRR, XEARED R
¥oim . IR BHETFEEE— 1 ArrayList 8¢ Hashtable 7, XIRE S W3, HIMREFEE—T
ERHHMESEM T, LR ge BAEFE HEEN . H—RHEER, EERASRERAE
AW —MREE, EEFMHEPHOEEE.

3. MFER SIS PTIE R, “Design Patterns” FPIER T Bk (L28. SNBHANEE., &
SRk, BB THMBEARS . NSRRI F R M SN, REFERA~
& AR R B R TR SR, P D L, (HATRIE X e
HRIRAEN, AR FREEE, 24T o 1 HEE, EHERBRTRFTEES
Pt (KBENG ), BHRUE, SMER LSS RS FLMESHN, Bymmps
FaEENRE TR, HEREREM TTEIITRIE.,

246 MHEMHXERHERF

Kid list using Iterator \Iterator\SimpleTterator

Filtered iterator by \lterator\FilteredIterator
tearmn name




B2SE PAERK

HTRFEESTRUEN, K2 RGEE SRR, AT, BFPERAMIERE,
RZRIFLERIIERAR . S A HAMR PRI R TSRS, BENRREERRL. X406
BIFELIRE, ML, WA GRR R B R, R Il KR,
&R (Mediator Pawern ) B3I 1262 (RSB S MRS T — M. A B4 — L
KA AT —A 28, AR BB R, A B ES T LR AR R TR,

25.1 —EF

RINEEZHF—TRE, EAWTERE. FMPRER— T 0 AR A, WE 251 Hix.
BREFET{THE, Copy ¥ Clear 41 32T FR Y.

1. HEERELATIRE PR — DG T, CRE N B A 438 , I Copy 8417 F
2. B Copy #64Hl, XABMBNGHINEET, HE Clear B4 AT H, A 25.2 Bk,
3. SR Clear 28], LRSI BRFEN ARG, FIFMERAFEFRES, B8 AR,

[#-cano fam N
: o s

s j
Ll i 1 rrorend
| g
i [u i
Al or s

190 o | ol
L' My
Lt i e o

v T e
Bishigy MeS riem
‘ R frnskiog

bl g rliy | Lprmes

Foiesn Laras :I

251 —-HREMEF, FIFIHR, BRI TERNE e

H252 EE-EFE, WEENAH, Bf Copy M, BAFENDIALMPIRIETF
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X EER P R R A TR A R FIRE PR P s T3k, T H AR AR E
TRARE, SEEEHA. MERFRHFHRIE,

25.2 EHEIRBEME

RS X RIS T 5L, W (AT L MM E AR S 2 B U SR R
TEELHMR, TRERT—MHEYRALMERE, W 253 iR,

name text :L—‘—" Copy |, Clear |
v~ Lt

' /

™. /

\\\ s

— —.E,

!

i

i
|
|
Kid list | ‘ Picked fist ‘
I
]
|

i
‘ 4
i
|
i
i J

B25.3 BE25.1 FIfE 25.2 AT AT PRZEER T — NREMAEHERN

PAERAT U EHCRRL, Eib BN — TRAR RN %K. EMEAEE
fRETEAARAR RS ( Colleague ), - FBUHIH FRARIEAP M, PorE0E WP %
PRERGIAER— 1, SRl Bt S A E UME LR FT IR 25.4 3280,

name text Copr Clear
‘\"k_

Mediator .

Kid list i i
Picked list ‘

L
P 254 —~Mediator 25811k T 32 MR T HHE

TAERRRRAE: BRERE— TR MR, L, RSN, BE
BRI TR R, R MR,

25.3 RHIHIE

BAH R TR, REHRE ERENEE MM, 7 Mediator RE SRR EEEYE
HREBE Mediator 77 7E., T LLSERIEE— 1 Mediator 25308, SRS 4% Mediator Ll {33
BEMK,
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med = new Mediator (btCopy, btClear, lsKids, lsSelected);
btCopy.setMediator (med); //set mediator ref in e=ach control
btClear.setMediator (med);

lsKids.setMediator (med};

med, setText (txName); //tell mediator about text box

M Button Z&JR 4= P B C 942, ST AESE  Command 5 1, X B354 1 1493
@J MCdiatOr mw%@ﬁga _FE% prButtDl'l ;@0
public class CpyButton : System.Windows.Forms.Button, Command {

private Container components = null;
private Mediator med;

===

public CpyButton() {
InitializeComponent();

]

fl————=

public wvoid setMediator (Mediator md) |
med = md;

Public void Execute() {
med,copyClicked ();
i

HAH) Execute ik R EVF Mediator 2 “BEHAE”, 1k Mediator B & A ] ALK
ft 4. Clear #1415 54234,
M ListBox k41 KidList 26, 75 Mediator IS REE , B8 TMEFIRE S,

public Mediator (CpyButton cp, ClrBatton clr, KidList ki,

ListBox pk) {
cpButton = cp; //copy in buttons
clrButton = clr;
xlist = kl1; //copy in list boxes

pkList = pk;
kds = new KidData ("SO0free.txt"); //create data list class

clearClicked () ; //clear all controls
XidIterator kiter = kds.getIterator [):
while{kiter .MoveNext () ) { //load list box

Kid kd = {Kid] kiter.Current;
klist.Items.Add (kd.getFrname() +" "+
kd.getLname (}};

}

R TR AL MIAR , B SRR 52 Mediator Py, TEATHIH S50 0, U
setText H IR =518 %] Mediawr BRATELT ,

A= EE AN R NI R R AR — SR R TR B T R
B RO ST, TR B O AR — N, P T R BI ME R S A B AN e
RY SelectIndexChanged B0, RBEHIBREHISHZAETF, ¥ RARE MEHY Execute
%, il Execute kM A Mediator 875 336 52 R BTH B SERF THE,

R R MR ERE TR,

//each control is a command obijact

public¢ void clickHandler {object obj, EventArgs e)
Command comd = {(Commandjobi; //get command object
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comd.Execute(); //and execute comnand

}

THRSLEBOHBNGLTE, CoRTEFLENR,

private void init() {
//set up mediator and pass in referencs to controls
med = new Mediator (btCopy, btClear, lsKids, lsSelected);
btCopy.setMediator {med); //mediator ref in each control
btClear.setMediator (med);
1sKids.setMediator {(med);
med.setText (txName):; //tell mediator about text box

//create event handler for all command objects
EventHandler evh = new EventHandler (clickHandler);:
btClear.Click += evh;

btCopy.Click += evh;

1sKids.SelectedIndexChanged += evh;

}

R RS R, 512880818 Mediator 351 Mediator B H T ITEAE, X4, Mediator 5t
B LIS S e g a e i1 2% 54,

Mediator 25 JEH B, B3 Copy, Clear 1 Select ik, WA &%t TextBox BI—4-& 3
(register ) 7k, PIMMEEIAI—P] FAEIDIG RS Mediator FIFIE R, 1R, 064E setXxx HiE
i 7 NG R B A AR B S |, BB AHEWFEE, 3 MIT R H TR

Tk
public class Mediator {

private CpyButton cpButton; //buttens
private ClrButteon clrButton;
private TextBox txKids; //text box
private ListBox pkList; //list boxes
private KidList klist;
private KidData kds; /flist of data from file

public Mediator (CpyButton cp, ClrButton clr,

KidList kl, ListBox pk) {

cpButton = cp; //copy in buttons
clrButton = clr;

kiist = kl; //copy in list boxes
pkList = pk;

kds = new KidData {"S50free.txt");//create data list class
clearClicked({) ; /fclear all contrels

KidIterator kiter = kds.getIterator {):

while (kiter.MoveNext (] ) { //load list box

Kid kd = (Kid) kiter.Current :
klist.Items .Add (kd.getFrname() +
" "+kd.getLname ());

//get text box reference

public vold setText {TextBox tx) {

txKids = tx;
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//clear lists and set buttons to disabled
pukrlic woid c¢learClicked() {
/fdisable buttons and clear list
cpButton.Enabkled = false;
clrBul ton.Enabled — false;
pxList.Items.Clear{};

//ecopy data from text box to list box
public void copyClicked(} {
/fcopy name to picked list
pxlist.Items.Add (txKids.Text);
/fclear button enabled
clrButton.Enabled = trus;
klist.SelectedIndex = -1;

//copy selected kid to text box

//enable copy button

public woid kidPicked|(} {
//copy text from list to textbox
txK ids.Text = klist,Text;
//copy button enabled
cpButton.Enabled = true;

1

}

25.3.1 RGMVIEWK

H—TIRIERT t f Mediator U3, BUEMIITA WEFRIR I TUIMRE. HaiEe, &
TEARBIUET - T CRRRAE, & FRURELHERTHETHEENE, U, RE
Mediator FIHIME AT HATHI R LERIE, TR MBI E VBB IR . TE4000, MREMA
Clear AN MRS, ST B8 7 RBRETS R B ILRAE .

clearClicked(); //clear all controls

25.4 Mediator 35 Command 3{ &

AT TP AR A R EEAHRBINY, XA Ma s B R AR
E=

ERSREH-—- PR E: §MEANTRITHC NS, BEOETSHMEN
EORMOEB . Mediator RIZITREN — R 5 R o 445 B B Mediator 03, X #%, Command
WHRARER 10 AT R PR A, AR PR P 0 25.5 R, EREREE T fE
B, B T st a A,

25.5 WIrEENEHNR

L SRR Z R — R RSEMAN, AF BT DB X S8 B,

2. WA A ERB B BRI RITFHITH . M EREROBURY, AFRERTIAETNE,
B FERRAMRRERE,

3. ATLATRINRT MR i, BRT AR AE 4, FAMSHTAES .
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4. AR T &1 Command MR ZATH P # R RIHAES RFH A TRKEZMIAE,

5 EBERT 1 HHEE", MEXZHEARIRTFRER, XLEEREBREF,
A BHEAT LA R AR WA TR TR DR, PRAREFAE R BITHR
MR A CHHES, i R E BN R ZBIRAH I,

6. BPTHMERE—TERMAE, ERFEITRAZBRANITE, FRESTREFHLR
P X R R E P E P BB AR EE WA — R, EXEHPAE
MESEE, ®ETIEANEELEEERNHEIEEREZ,

:- o Conttnond
o
I
! Execute
e _ I
| Mediator |
Clrutton Mediator
n set T .
CirButton - . elearClicked ; E! med | CpyBueron
setModiatsr ‘.m;_) “?ﬁc’"w E ‘—‘I— setMediator
Executs 1 | | idPicked “_‘bj Execute
Dispose ! '._| K I ~, | Dispose
& iy cpButton 7 n
| crButten ]med
Ll
Forvl
I_ —
clickHandier

A 255 Command %2R Mediator % 42 8] &y HME

25.6 HEOMDNE

X B P AR ST~ MRS (Observer) i, WERE MEHETEETE, 54
LR B B —NERAED, B —MEATHRE, B ERE—ED, BRI T
R AR E I R R A% OO

ERXFHITET, BIAAECET Hctive) @i, REBR 1 action ik, TEHEAEE
MEAFARINEESY,

punlic void action (MoveButton mv );:
public void action {clrButton clr };:
public void action (KidList klist )

B, BALEITHANSMERR, MEATERRE, BRI RS 384 action
ik

BRERRIT %R, TELRA—1 Colleague 1, itE Colleague MEHE, Xk, B4
Colleague #B AT LIFLE EEWATH2304E
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25.7 LI B)E

P BB RIRT A AT R R A, (ELX A R B o L AROAE P o X T G 210 e 2.
[ 'y 3 2o {5 el B, A LA A B

25.8 BEBMEXETAIRERF

Mediator \Mediator
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AR, RETHEINM &R (Memento Pattern ) {2250 8 SIS LUE LI S B
B i, FRERF—TLERFPRMRES. R4, SR0ER, BERLE, FEENS
ATTREMLE, SRR, RERTFMREZRE. SRELEAEANER,

26.1 il

MFEHABZAAH T HRB AL HNIRE, BAENUETEREREXE, Tasy
RRFENE MRS, ERERET, TUNARED (P, BERSNARAE ) s Re
BRGFARIBAR, TEDS—LBAT, FERFTE. B, MR SRR e
R, BUEEAESHM. BRI B Undo ird 1 Y R0 160,

ARAENHER BT LISH R PTERRE R, I AKX S B SR T A
RINEME AW, EXEFREAG UL ERNRE S BB BB, T8 %5 2
RNBOBIRRAAM, S ELAEREE,

BT LB R ET AR AP0 RIORTS , R P20 S DX — oV, B R xd %
MROBA LBZRATIRRR, WIS T EITNEEAE, AT, TEosd, LTRRUITEN
NEHAE, RITERTRLAE),

BEAAHRBELT =440,

1. Z&A (Originator) B— o1, RITERETIES.

2. %R (Memento ) BES—TMR, CRETEEANRE,

3. HA (Caretaker ) HERRAMRAF ML, RAEERR, HAMBREME, FASRRH
B AEREAMRE,

26.2 3X|

RHE— I RECRET UL E AT REAT R BRHTER, ARESHHEL R
AR, “Design Patterns™ B {F f C++ A TLA M L BLR AR ], “Smalltalk Companion”
#£3, Smalltalk iF 5 A B BETILIFR, 75 Java P, RIFRA R QAT BB HAUAN],, C# P
LAl internal R88F , HA& SURIEMARIC T internal #9267 8 RAEZE T B A AN, R HIXEER
RER—TPE, 0 intenal BTEA SRR HEE. RITRMITE, &L~ AT AIEES
PR o R, R BN At D T 0 PSS o B L SR N THRFF I, RIX RS
A intemal JEBF, BRISHE, XA inenal B FHEES _EIRA M RS,

26.3 RBIRHEG

FR—MEERT M RISE, T UARIER, R, FEE A BARHEE T Mat 3D, %
BFHA— 1 THER, GF=/1#4: Recange, Undo M Clear, #NH 26.1 Ff7R,
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Rectangle ¥ 8 & — T B¥ ToggleBuiton, E—EHE®RFRE, BIRGERE T —58E
o BREER, WLRTHERRMPEETE, nE 262 ik,
nE—-NMEER, ARSI E, WE 263 F.

263 HESHE D HER




212 Ct X

Undo $241 7T LRI — RFRME, S5 RRRE—MERHBE, CRBIKETENAR, ]
e ba BT IR e o

1. ¥ih Rectangle 3544 .
2. By Undo 15411,

3, B8 Clear #5411,

4. B RR.

5. s EUR.

ZAIRAER A AR A Command {4, (AT LIS BAR A S FHESNE ar S HARITES 0
Wl BB FHRRNRER, IMWFHLE S TEAFAEEL, S G ERRITEARF W
B2,

X BE A Caretaker JHHE Undo BMEFIE, BERET Ao MRME, EF UGBTI
Mediator 28R 7F T 2 EIXT R0 FIR, TREM Caretaker W #IEfF T L, B FXAEBFDLELA
ERTMBIEARE, RUER EORBETAE, AW G4 Caretaker 1K) Undo 513K .

ARFH, RVERREFAN M. QIERER RS EERNE, S0 VisRectangle 2, #
— PR SL PR e 2

public class VisRectangle {
private int x, y, w, h;
private const int SIZE=30;
private CsharpPats.Rectangle rect;
private bool selected;
private Pen hPen;
private S5clidBrush bBrush;

f =
public¢ VisRectangle {int xp, int yp) {
X = Xp; Y = ¥R
w = SIZE; h = 3IZE;
saveAsRect () ;
bPen = new Pen{Color.Black);
bBrush = new Se¢lidBrush(Color.Black):
}
J ==

//used by Mements for saving and restoring state
internal CsharpPats.Rectangle rects |

get {
return rect;
}
get {
x=value.x;
y=value.y;
w=value.w;
h=value.h;

gsavelAsRect () ;

public void setSelected(bcol bh) {
selected = b;
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public void meove (int xp, int yp) {
X = ®p;
¥ = VP
savelsRect () ;

}

public void draw{Graphics g} {
//fdraw rectangle

g.DrawRectangle {bPen, x, y, w, h):

if (selected) { //draw handles

g.FillRectangle(bBrush, x + w / 2, v - 2, ,4};
g.FillRectangle{bBrush, x — 2, v + h / 2, 4, 4):
g.FillRectangle (bBrush, x + (w / 2), vy +h - 2,4, 1;

g.FillRectangle (bBrush, x + {(w - 2},
y+ (h/?); 4; 4);

/freturn whether poinz is inside rectangle
public bool contains{int x, int y) |
return rect.contains (x, y);

//create Rectargle object from new position
private void saveAsRect () {

rect = new CsharpPats.Rectangle {x,¥,w,h;
b

BT AT & 4 Rectangle 38, ©AE THI B x, v, w, hif Get 7l Set BH LT —

“~ contains ik,

SRAEEHLER, ETROEE Memento K, TREE, RITACRE— M EHARE.

public class Memento |
private int %, y, w, h:
private CsharpPats.Rectangle rect:
pPrivate VisRectangle visRect;

/) =mmme-
public Memento (VisRectangle vrect) {
visRect = vrect;
rect = visRect.rects;
X = rect.x;
¥y = rect.y;
W = rect.w;
h = rect.h;
}
f ===

public void restore() {
rect.x = %;
rect.y = y;
rect.h = h;
rect.w = W
visRect.rects = rect;

}

HRUFE—AMemento SN, ¥ EHAZHY VisRectangle SIS BEA T HATRIL I 3L ( B it
3% Jo Memento 5 I <M BB%, IFHE T—4 VisRectangle THIRGEIA., 15T LURRERE
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XS EET, Memento TEEEWE FEEXT R THLA, BRLEEHRITIRE, 7E restore( Y7

RAILIEEX—5.
HARMFER L1 Mediator28 B, SERTEFIRAEAIRSA RS (AR L) FRerBIBUE

FE,

public void createRect({int x, int vi {

unpick{}; //make sure no rectangle is selected

if {startRect) { //if rect button is depressed
int count = drawings.Count;
caretaker.add{count); //Save list size
//create a rectangle
VisRectangle v = new VisRectangle {x,y);

drawings.Add(v); //add element to list

startRect = false; //done with rectangle
rect.setSelected(false); //unclick button
canvas.Reftresh{};

=slze
//if not pressed look Zor rect to select
pickRect{x, y);

}

715, WRAEB I Rectangle RREIRT B TR, MM ERE®RE— IO FENEE,
T R R AR .

public void pickRect (int x, int vy} {
//save current selected rectangle
//to avoid double save of undo
int lastPick = -1;
if (selectedindex >= () {
lastPick = selectedIndex;
1
unpick(); //undo any selection
//see 1f one 1s being selected
for (int 1 = 0; i< drawings.Count; i++) {
VisRectangle v = (VisRectangle)drawings[ i] ;
if (v.contains{x, y}) {
//31d click inside a rectangle
selectedIndex = i; //save it
rectSelected = true;
if (selectedIndex != lastPick) {
//but don't save twice
. caretakr.rememberPosition {v);
F
v,s3etSelected(true); //turn on handles
repaint {); //and redraw

}
Caretaker TR FIR AV BEDFAF — > Memento 3R E , ¥R RMAIEEFFH.

public veid rememberPosition (VisRectangle vr ) |
Memento mem = new Memento (vr);
undoList.Add (mem)
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Caretaker RIS 738, HEREH R Memento M RAES . WRBEIENEST
ER—TEY, EFEREH—HMZ2SHGEREE; IRE—1 Memento R, EFER—TEH
K E K VisRectangle SLHATEIEEIRG . B, BUEFIEBEEIS R INAHEL A BTN
B,

BEH K Undo ik HEIRE, RAGEFIEFEE—IeE B2 A Memento ) restore 775
BT REFNRE S TRBHEM Memento W4, SR IAP) £ ER S Memento 2551, 41
REEHRIR, MR EIHEAAAEE T ERMGRELRETE,

public void undo() {
if (undoList.Count > 0} |

int last = undoList.Count -1:

object obj = undoList| last];

tryl
Memente mem = (Memento)obi;
remove {mem} ;

}

¢catch (Excepticn) {
removeDrawing(};

1
undoList.RemoveAt (last):

}
}

WM, — T RCEEABER |, — M RREEROAE,

public void removeDrawing{() |
drawing.Removedt (drawings.Count -1 );
H
public vold remove {(Mementc mem) |
men.restore ();
]

26.3.1 HERT

REEFAS, BREFREH LR Memento 3 3R F 05 BT AR E R FE 2
HENRER, BREEH I, REXRE— MR 00 BF T T . ARHEThEx
ROERRIEN EHRE; R, MBI M HEAAERMAE, L REROES,

F—MEFNRE R AREN TR, LA TR Memento 2355 % B IR 73, 3
MRS — 18 Memento 2% (SREEN ) MIMA . REVER 288 “REER" WHTHLR
XA,

26.4 RPRERHHSIIR

BT L A SRR BB R, L% C# il IDE WE— 1 TERF o
ToolbarButtons, B2, MFRARXMYEE, BEFBMENEZ RGOS, ARRELSE.
#—FF, JRectButton, UndoButton #1 ClearButton {# 8 — 4 H47 R4y o W M, AT BpasE
WRERA TN,

AT, EENYNE, TRESMEE hdex B, FAEENRTRREE— N RB0T
BRI N GrORA b, BR, TUASA TERBRE GetHashCode i M:/83] 3840 A1 —
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FRIR, SRR RLAY A & M R AR Rl — M AR SIR AT A KRB F A % (Hashtable ) 7o HEMGT
FHRFEINT HR -

private void init() {
med = new Mediator{pic): //create Mediator
commands = new Hashtable(); //and Hash table
//create the command ocbjectsh
RectButton rbutn = new RectButton{med, tbhar.Buttons[ 0] ):
UndoButton ubutn = new UndgButton{med, tbar.Buttons[ 1] };
ClrButton clrbutn = new ClrButton (med):
med. registerRectButton {rbutn);
//add them to the hashtable using the button hash values
commands . Add (btRect.GetHashCode (), rbutn);
commands.Add {btUndo.GetHashCode (}, ubutn};
commands . Add {btClear.GetBashCode ()}, clrbutn):
pic.Paint += new PaintEventHandler (paintHandler);

}

B TORRMASHE LERTEIVTIE, BAIA WS C &M THFR R AT RF.
PR, WRXES AR ERKaAHR,

private void tbhar ButtenClick(chject sender,
ToolBarButtonClickEventArgs e) {
ToclBarButteon thutn = e.Button;
Command comd = (Cemmand)commands[ thutn.GetHashCode ()] ;
comd.Execute {);

}

ZA—FIERE, AL IDE 5 Fag THR, HELERGRREN LR, RERTIEN
Command ¥ DR A2, ERBEI—EHEIXF 8.
RectButton 2552 %2 & KA HREMI M 7,

public class RectButton : Command {
private ToolBarButton bi;
private Mediator med;

f ===

public RectButton (Mediator md, ToolBarButton th) {
med = md;
bt = tb;

}

fl—————

public void setSelected(boal sel) |
bt.Pushed = sel;

1

pablic void Execute() {

if(bt.Pushed )
med.startRectangle ({(};

}

26.5 AHEEIREEM Paint B4
R EMERSIFE T, IITRBHES, HEREES Modistor 415,

private voig pic MouseDown (object sender, MouseEventirgs e) {
mouge down = true;

Py
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med.createRect {(e.¥, e.Y);

private void pic MouseUp (object sender, MouseEventArgs e) {
mouse _down — false;

private void pic_MouseMove (object sender, MousekventiArgs e) |
if (mouse down)
med.dragi{e.X, e.Y);
}

{EATES R Mediator Ut %8, #ERRBEAE, BT%, BAHELREE 298 Pant HiF,
#E Paint 2 {44 B2 FF s 1B B L R S Meediator B0 7 8: , 7ESR0OM Bl 57,

private vold paintHandler {object sender, PaintEventArgs e} |
Graphics g = e.Graphics;
med.reDraw (g):

}
264 B3 T SEREIA A

Medistor . -01— |Cerutton

. ; med '
Mediator |~ »——>|RectButton
startRectangle 1 “‘Ect'—"“*T
treateRect 1 | ' '

regiscerRectButton ! : _"[‘I""“"""'“"“r
unpiek, 1 e :

pleiece il b :

Saar ! . eed

undo -

o el
drag

) e e

. e -

- by | visRect VA

| - drawings | . Command
e ¥ |

|mem  —

.
|
AETIRE

—
of Marwentos . - | . !
"

ef drawings |

RN '

(o}

I carewakr

B264 MAETREAMLEERH UML E
266 FEETFREANYR

BEFRB T R NSRBI M, R T iE SH e R AED1A] Originator
KFHME, ARAGEE TEENAEE, IR BRI HIRE Memento 28, MTIRI{LT
Originator 2§,

F—J7TH , Memento REMRFHE S RTHES B, B L HERFESIT, X2 —%
N Ceretaker 28, FERT— e 8imE R G T EEIPRS IR S0, EXTHRHATE, R®
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IR R FRLHEL T, HREU-MARRMHREE, 81 Memento B ZRE
RT3 RARG R AR TR

EFERRAINEE, MUBBTE#ERER, BEAT o RS AE 8 $ILESRA
FE—REAREE LA, MLFK OO RFHA/RE, SRUSASHANERRRE,

26.7 RBED

ERFRTHTLETBERMEHKE RS, N5 B T 4% U R T 88 B B 5
W, BEZRRHZ P AR E B RS . EFHS SRR —E P i Database 2, 2 kb
B KA L

26.8 MHPHWEARFHOERE

Memento Example \Memento
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HEH, RATTET MR EE L ( Observer Pattern ) RIS LULFE R FREHE, AH AT
HEHRpEaitRE, 2 HERRN SR E R BREEE, 3 L E B B AR R B HENAEL.
flin, AEE . BERFIBRERRRENMREHTL, SRMERETLE, FiERERTRZERE
FH A, TATRERERRE,

AT AR TR AT R B 3 L 78 1 & Windows i R B R H( ATEx cel YREET 322 . Windows
H AT BUA R S i X R M N ER Al , T ELIE SNEE 5 A AGE i , (f FHCEC+-+ B3 #E(T Windows
BFRITHYER. AR, TUAREE IR FRFR I HEAX TR,

MEABAEE, E3EENAEMBREENNSARE, XS ERUSE “WE” BiEY
e, HUIR—SIRAES, A 27.1 BiR,

A S

o )

E271 HAARFARER LB RER

MR ERA D, EHLKEHHER (Subject), BEMERKY—IWEH
(Observer )o B E TR BIRPRAR RS C BRI EIE. 5 M RHE PG —
TEAED, BERERRERETANSRAE, X agOE LR TR

public interface Observer { .
void sendNotify(string message):

public interface Subject {
vold registerInterest {Observer obs);
]

TAREHRBITWFLR: (1) TUEHSHEHMNER, HEEfIREHxeEn; (2)
Al ROIX ot P8 2 Subject 25 B8#0 Observer 2588, RETHTRMA-AM,

271 WNEFHETW

HERS— R ERPRRE EREAR AN RIINBFER— 8K, ERE=
AP, 4351H Red, Blue il Green, HIE 27.2 FiR.
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e .iqlx

A272 MMBRERLE. BERES YR RS ER

FERLI T Subject 1, RLRHE, HREET A AH FERIEIZA S RIGE R IR
BITHRE registerInterest, ‘14§ Observer 3 £ MBI — 4~ ArrayList o,

public void registerInterest(Observer obs } {
chservers.Add (gbs);
}

BETRURT R — 1 BREENBEAEL ), B— M Yyea Rme— 5B &,
B EEE Kb L2 Windows BTK, #FTH T Observer 517, S R e, B ET ik
SRS E ERAE A BBAER A EN o TS BRGS0 Subject, XF- 1 TREEE ] LU 2 Y
FEENBIGE I B AL FE IR (LR QU B X B BT (RS, 34— 1 Ay 2) AR
Bl

ListObs lobs = new ListObs (this):
lobs.Show () ;

ColObserver colObs = new ColUbserver (this);
colObs.Show () ;

HEFORABIRE ListObs BT LR, 7818 PN ¢ RIGRIE

public ListObs(Subject subi) {
InitializeComponent () ;
init {subij);

public void initi(Subject subj) |
gubj.registerInterest (this);
}

HEWEI R EIR (EBIE) 1 sendNotify B EHT, ST THRRSHEEMPITIE .

public void sendNotify (striag message ) |
1sColors.Items.Add {message) ;
}

REMNEAHOWRE—-NEE, CRENEE Y REI6 H A — X E R B .
E®, % sendNotify F 40 IR S UCTR HERY BHI6, FE paint BH{FAL IR FF B A AR, 52
AT BiR

public class CclQObserver : Form, Observer |

private Container components = null;
private Brush bBrush;
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private System.Windows.Forms.PictureBox pic;
private Font fnt;

private Hashtable colors;

private string colName;

public ColObserver (Subject subj) {
InitializeCaomponent {};
init (subj}:

private void init{Subject subj) |
subj.registerInterest (this);
fnt = new Font{“arial", 18, FontStyvle.Bold};
bBrush = new SclidBrush({Color.Black);
pic.Paint+= new PaintEventHzndler (paintHandler);
//make Hashtable for converting color strings
colors = new Hashtable (};
colors.Add ("red", Color.Red );
colorg.Add ("blue", Color.Blue );
colors.Add ("green", Color.Green ):
colName = "";

}

f-——=-

public void sendNotify({string message) |
colName = message;
message = message.Tolower ();
//convert color string to coler object
Color col = (Coler)celors message] ;
pic.BackColor = col;

private void pazintHandler {object sender,
PaintEventArgs e) {
Graphics g = e.Graphics;
g.DrawString{colName, £nt, bBrush, 20, 40
)

ER, sendNotify F-ERB RN RFHALNFERS, FH— 18R % (Hashtable ) 3
HEF R TR B AR,

EXRFE, SUA ARG BRI, TSR MELESPHHEXE, HHE
AN X BETRA LRI AT IR WBEE 11 sendNotify Fik

private void cpButton_Click{object sender, EventArgs e) |
RadioButton but = (RadioButton)sender;
for(int i=0; i< cbservers.Count; i++ } {
Cbhezerver obs = (Observer)observers| i) ;
cbs.sendNotify (but.Text };

]

EBREHEOWEE D, sendNotify FHABUT T B ER KT RGNS, 52800
FET, sendNotify 77 3 R RMH IR EZ BT IRES , 7£E 273 PERIN R EEEEMER
TR, B 274 B5X8E08 UML £75,

272 REVMEGHB

BEMZEM AR HERLE A TAMEL? AXMRORBHITY, AENSRETHE
PR Bili— TR, RT3 MR EE S i
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AR E TR RR, EEEERRHNABMNER, Ao 8 AXMEL, BHRNRNEE LA
B HAMBAERS R TE . FERAN XA FIF b RIBL T B S B e

1. B RS, HHARANES.
2. 7E ColObserver BUFF IR &R MR — s FRIVET .,

273 SR AR A R R L — MBS A AR
—AFIREDR . ZRARILE ST ERAREHER

Iulf-:l (O v
TEpATEie el pErasify
| el | cooberver | | LiObs
Formi
rEgTIeTirareny

274 BREBLUPIEE R BARENKTHR

TR RNRER, WERE T R A AR RAB MR, RITF RALEA AL EI0 S
BUREMPOBELE, TR — R HII Adapter 258 X FHE# T 45,

WERE T BAL I A 5 — A IR AR A SRR LUy SR o U, AT UM —
BEFRTMRE T VA, HREMNOBEZRERITWHRENTERE, XEERT, RE

EAMIRNRENBRARENEY, RERRE—MHE, RELREE RS &0 28—
RIS
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273 MEBEEEAHPR

Observerf£# T HiFHIHHERES , HIRAAELEM —MREEHEANE (X B RAEEY
SR Y ERPRBIRRE T RPN RLN , Bl SRS . R EFAAR
BE, BAELES| AL EEERARE, IR LRI R,

H—AEP (UEE )R ERIEM T B2, FERE B — AR L 58 H AR H
EHER, MRREARECHEREEZENTA OREE, EMEFEARECELMERER,
HA—FH, XEIBEERNEHEME ., RGP 5T EN N SERRENE S, 48
RIXFMES BN ERE RN TSR B iR R X AW RE. WR—EF il T, B
FPEARBIERBTT.

B — R R A ARSI, A LB BRI e T B, BURAS
EEEFREENENRE, EAEHRT, ZPEHLEmsE gL,

27.4 BFEBHHEAARPHIEFRF

Observer Example \Observer




F285 RAEEKX

HERE A — M RFTR I MRS , 3FEIT Bott SR F AR FR AR AT, T LA AR
AR (State Pattern ), B0, ik—MORRA LA KMPIIRZ MR, SR80S TGRS
ZATHAREN . “Design Panierns” # 8, RAEMNAEA IR aI5H, MG RSB ERLIT R
BRTERNZ. RIECH PH ARSI, BEHMAKENEE XA ET B,

FERF AMAXNEE, DA%, IFEREAER NS EIT AR E RERT
FIRIEE RS PREMT — L select-case TR if-else iS4 K EHRTH—F1T%, X ERRSR
HEARBAA R AL

28.1 RPIRE

RINZE-TEERFRAT, EEUTRIT VS SREAFROER . LEFEL LA T.A
Bl Select, Rectangle, Circle, Fill, Undo # Clear, ZEE 28.1 1 Bi% T XA BEMEAH

_m__- = : — =l
L“:r!ll--w|}._-[_. e -h.-l

I |

B

E28.1 —MAIREER M RAEBRSF

HEP—TREI R L R RIE R LR BUTET, B MR MR A, GRE
B, ARHRRORTLEMBFENTASME, SRELE S FRAMRSEBTET.

RIT-IHEHRFRH RO : B S WEE M S IRENE, & 282 R,

BIHEIHER TR RSN M REMINE T A L, RIS, EAPAENFEA Y
RREFEE (LI ) 2R, BRI RS A TN BIRRMER M D R &
EERAEHR, BEFHEN (R select WiKIB), MR RLIERERBY,

Sk, RRRR S — MR AR EBEE PN Z MBS HIER R I, #0 mouseUp,
mouseDrag, rightClick %5, XL MRF MM BRI EEIELER.

RIOBFIE, S~ TE M EENBURT Y.

——_ff
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L INFEFE T Select B, RI—MEELEARSFERRTRREE R ‘48" . W
ROER 7 —TRIELR Bz Bin, ZEE R LB,

2. WFIER T Rect 4R, BEFRSUE M HEREE TE.

3 ORGSR T FRH O R T P ERLR, B YN EE %A, R Ra R
¥, fhi— T EEANBRES L SRR EER T,

4. MFEFF T Cicle 4R, BiEFHSUR—-MHNEKERTE.

5. WAREFET Clear %4, Fif B ICRIBHEIHR,

I Select i—
(I ,
' Reet -- ------ 1 Is y
L A
: | ! FEen
: k__ﬁ__J
Fill el Madlator
1
: i i I -
i Circle f— ! ouse
H : ! -
!
Clear |—

Bl282 XRAIBLERERMEZEN MR

XL, o — B E ANERTERINTFEE R, Hh 258 Benedr a4
sEE, —MREEAREI S4B — 12k, Hit, BEAR /1 AAIRE STk
BB AL R,

FoRIEE— State I & AL PR RATARIE .

public class 3tate {

//keeps state of each button
protected Mediator med;

public State {Mediater md) {
med = md; //save reference to mediator

}
public virtual void mouseDcwn (int x, int v) {}

public virtual void mouseUp{int x, int v o{ }
public virtual void mouseDrag(int x, int y) {}

}

EE, QMR MRS RAELE, TMRR—MED, RITDERITMBESRE: B3
State¥ R , 3 H AMRERAFOT BMOILIFR T /RS (EE X BB, & TR YPick, Rect,
CircleFFl P48 AP0 IR A () State 2, HHE (T HIRTE StateManager36 StateManager
BE LRSS R BT I8, 7 “Design Patterns” i, StateManager F524
Context, 3R] I 28.3 KB

— A State W R AR EEF CENRE TR B4 . S0, THE-ITEY
Rectangle YRAXR, 81T HME ML mouseDown Bk, FRLURY b3 A% (48 S TATFAS

public class RectState :State {

public RectState(Mediator md) :base (md) {)
AR
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public override void mouseDown (int x, int y) {
VisRectangle vr = new VisRectangle(x, v);
med.addDrawing (vr}:;

F283 EENAIRAH StateManager 2

RectState R R EYF R E QELIR AT MEE . FRH, CiceREMREVFPNMER
pZIIE Lk g5 7

public class CircleState : State {
public CircleState (Mediator md) :base (md)}{ }
J ===
public override veid mouseDown({int x, int y) {
VisCircle ¢ = new VisCircle(x, y);
med.addDrawing (c):

}
e~ LT MHEE R Fill, PARITAERELT B3,

LMRESRFT TR, HEE.
2. MRE—PARABELRIE, KRR,

AT FREEAT S , FERAEXK State PR — 1 selectOne i, v T ALK 45 A
WE o

public class State {
//keeps state of each button
protected Mediator med;
public State (Mediator md)} {
med = md; //save reference to mediator
)
public virtual void mouseDown(int x, int y) {}
public virtual void mouselUp{int x, int ¥} {}
public virtual void mouseDrag{int X, int ¥) {1}
public virtual void selectOne (Drawing d) {}
¥

Drawing BN E B SAEFWAR, REBARAEBEWEP MM, R MREsE,
RV TR N, F FillState BB R T TEIMER,

public class FillState : State |
public FillState{Mediator md): base {md) {1
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public override void mouseDown(int x, int y) {

//Fill drawing if you click inside one
int i = med.findDrawing{x, y);
if {1 »= 0) {
Drawing d = med.getDrawing(i};
d.setFill(true); //fill drawing

public override void selectOne (Drawing d) {

b

//£il]l drawing if selected
d.setFill (true);

28.2 RE&zZEMNEHR

RIIE2EXT

ERGHEGRRBTIREN, ERES=EG AN, REXE

StateManager M 7ERA 2 ¥, SIS MREM L, RIEW currentState TSR H B+ 503

HARREPRES.

public class StateManager |

private
private
private
private
private

S5tate currentState;
RectState rState;
ArrowState aState:
CircleState cState;
FillState fState;

public StateManager (Mediator med) {

}

//create an instance of each state
rState new RectState (med);
cState = new CircleState{med):
aState = new ArrowState (med);
fState = new FillState (med);

//and initialize them

//set default state

current3tate = aState:;

HB, XA A StateManager 7, FEMIE RHCPRIR T8 MRAEMN —LE, 7S
¥ (set) FHEME—P ERMRERHIRS TR D, GTLREREARZLRE, 2RENE
BT MRENEERS TN, BIRAZHER,

StateManager B AR U RIFANICRAN R FE, LR e TFEHLM4RE . TH
FRECZERY, REFAALHHIE.

public void mouseDown{int x, int y} {
currentState .mouseDown (x, y);

I

public void mouseUp{int x, int y) {
‘currentState.mouseUp {x, v);

}

public void mouseDrag{int x, int y) {
currentState.mouseDrag (x, y);
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}

public void selectOne (Drawing d) |
currentStale,selectOne (d);

}

28.3 Mediator 3044 5 StateManager EAHE

BARTIL, HREE H S Mediator 7 S (A0 U (HE L9 FF R ELEC BB 9 . Mediator
REBEERAK, TR LFHEFRE R L WEN & StateManager, Mediator BFF IAEFSMABR
SHBERIMTREN. TR, SR F4 A Mediator f— 1 I EUERF FRE.,
BT ENRATOEHCHE T HERANME, R K REE —MEHEET.

public class Mediator {

private
private
private
private
private
private
private
private
private
private
private
private
private

bool startRect;

int selectedIndex;
RectButton rectb;
bool dSelected;
ArrayList drawings;
BrrayList undoList;
RectButton rButton;
FillButton filButton;
CircleButton circButton;
FickButton arrowButton;
PictureBox canvas:

int selectedDrawing;
StateMariager stMgr;

public Mediator(PictureBox pic) {

startRect = false;
d3elected = false;

drawings = new ArraylList();
undolist = new ArrayList(};
StMgr = new StateManager (this);
canvas = pic;

selectedbrawing = -1;

public void startRectangle() {

stMgr.setRect () ;
arrowButton.setSelected(false};
clrcButton.setSelected({false);
filButton.setSelected(false) ;

public void startCircle() {

}

stMgr.setCirclei};
recth.setSelected(false);
arrowButton.setSelected{false)};
filButton,setSelected(false);

28.3.1 ComdTooiBarButton
TEFHE B RN, RITEE T U5 TR H TN E , e HE T —

-B& %3 ( Hashtable )

P, ELTRSRAAG RN SHEARE. A5 —MRARE e
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H--ComdToolBarButton 25, LM T Command 3£ [ 34k 7 T ToolBarBution 25, iX#, § 7%

HARRER — 2 L H HBRAY Execute ik, T %S tH 19 2% ComdToolBarBuiton,

public class ComdToclBarButton : TeoolBarButton, Command {
private System.ComponentModel.Contzainer components = null;
protected Mediator med;
protected bool selected;
pubklic ComdToolBarButton(string caption, Mediator md)
{
InitiallizeComponent ();
med = md;
this.Text =caption;

public void setSelected{bool b) {
zselected = b;
if(!selected)
this.Pushed =false;

public virtual void Execute{) |

b

EE, BEEPH Execute TIHEREH, HER virwal FE, IHREESMREREETE X

Eo XFMERT AR DEQIE TRE, HeESRSM&ERR TERFMRE.,

private void init () {
//create a Mediator
med = new Mediator(pic);
//create the buttons
rctButton = new RectButton (med):
arowButton new PickButton imed);
circButton new CircleButton {med);
flButteon = new FillRutton {med);
undoB = new UndoButtcnh (med);
clrb = new ClearButten(med):
//add the buttons into the toolbar
tBar.Buttons.Add {arowButton);
tBar.Buttons.Add (rctButton);
tBar.Buttons.Add (circButton)
tBar.Buttons.Add {f1Button) ;
//include a separator
ToolBarButton sep =new ToolBarButton():
sep.3tyle = ToolBarButtonStyle.Separator;
tBar,.Buttons.Add (sep);
tBar.Buttons.Add (undeB) ;
tBar.Buttons.Add {clrb};

}

PAJE , BRI — N B BT A BT B M4 #R T, 3408 PS40 A9 Execute 773

private void tBar_ ButtonClick{object sender,
ToolBarButtonClickEvnetArgs a) ¢
Command comd = {Command} e.Button;
comd.Execute {);

}
AR P REMA BT YRR . State 5100 28.4 Fims,
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State

med

State
museDows
moLesellp
mouaseliog
sedectOne

CorTEL LALAT
(R

RectState ArrowStage CircleState FillState L

[ Mediator
Fil3mace

maotseDown
selecrlne

RectSare Amowlaite CircleSmate
mcuselDiown molseown rricauseDiown
mousebrag

Medator
startRecrangle
s@mrelircle
starthill
starthrrpw
geisalected
satimaciad
: - filiSelac ted
undo
getDrawings

‘I ’I "I ’r
getDrawing

StateManager - 0 = sddLrrawing

e clear

i st unpick

regsterfeceButton

registe FdlBucon

regrst.erArr‘awBurtun

@ | regseorCirleBuran
P remavelIrave g

-

i | |
State Ealale CSLite Cfstas

findDrrawtng
remamberPosilon
mauseLip
mouseDiown
mGuseDrag
raDraw
284 StateMamager 25 H! Mediator 2
Mediator SRS B 28.5 Bk .
Command ComdToolBarButton
E_x,r_cuf; R Comd’lbel&;r&mon-
. setzalechnd
-
- i _ — —_— - —— _
!
RactButtan Fiutton | | ClaarButton | [UndoButton
. ! - e 1 _
i Exicute: Saacuice Exacute Emevm
: . J
T ‘T\I T B
arrowBution  aircButtern Imrb fButton TBumon
- SR
. I’f |
e o |

BE28.5 S Mediator 242 [a] #1415 HME
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28.4 ALIEFill K7

B AEALFFIEI, FillSue X REME R, MRCEEF—THER, BFSHAE, &
FREH I, BFERENR . ZHET: HTXFRIFL, FillSae BIHAE (FEX) M
N, WFER:

public class FillState : State  {
public FillState (Mediator md): base (md) {3

public override woid mouseDown{int x, int v} {
//Fill drawing if you click inside ocne
int L = med.findDrawingix, v¥):
if (L >= ) {
Drawing d = med.getDrawing({i);
d.setFill{true); //£il1l drawing

public override void selectOne (Drawing d) {
//fill drawing if selected
d.setFill (true);

28.5 A Undo 3%k

WAL, RINNRARERT FIONTIITHRAE, datB#, MO EX SR e R 2 — S
RPFo TR BBRITBRIITHRERHERIE.

1. B —"1T k.
2. QE—EE .
3. Bl — M ERRRAE.
4. HE—~HEILRERE,

FRTTiL g5 FoR T, F— M Memento X SURTFIEL M £ APRE , T A Memento
HEE B B XM R B R ERR Y, B R BRI E R B R R EA,
R RRZ RN LA B A R B (R R R TR AR rodeE | T B IE NIRRT I & 3
A H N PIE S ARR , E AR BUNF R % & HBEORIVT TE SR A1, B— AR
i) ¢

//really terrible programming approach

object obj = uandolList[ last] ;

tryl
Memento mem = (Memento)obij;
remove {mam) ;

}

catch (Exception)
removelrawing() ;

1
APige—Mirg:, % Memento 5 R —4E0,
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public interface Memento |
void restere ()
}

R, BT BIBIEOE R F A B 28RS Memento 11, 3 HIEH — AT AR IER
testore 77 #, —25 Memento R R HIKE BRI ALER, 5502 Memento 88 H R Bk
BIHETRE.

B LB AT A S ER B Drawing #:0.

public interface Drawing {
void setSelected(bool b);
vold draw(Graphics g);
void move (int xpt, int ypt );
bool eontains(int x, int ¥y);
vold setFill (bool b}:
CsharpPats.Rectangle getRects():
vold setRects{CsharpPats.Rectangle rect};

R — 1 BT AR AR R Memento 28R4 17 B R R — P 0 FIOHERL, IR TEHE
© 3L Memento 2 D5k,

public class DrawMemento : Memento {
private int x, vy, w, h;
private Rectangle rect:
private Drawing visDraw;

public DrawMemento {Drawing d} {
visDraw = d;
rect = visDraw.getRects ();
X = ract.x;

rect.y;

rect.w;

rect . h;

OE
o

H

public void restore() |
//restore the state of a drawing object
rect.x = X;
rect.y = y;
rect.h = h;
rect.w = w;
vigDraw.setRects( rect);

}

MFABMIRTHER— MR, 20— EREBRNRS], HIERM restore Jy
BIHRRE

ptbli¢ class DrawInstance :Memento |
pr.vate int intg;
provate Mediator med;
[/ ’
public Drawlnstance(int intg, Mediator md) |
this.intg = intg;
med = md;
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e
public int intey {
get { return 1ntg; }
}
f i

public void restore(} |
med. removeDrawing {intg);

}
}

AR #E B 7 UAL SR FillMemento, B3 T E M restore F3k6H] T I ILE HIFEAT K.

public class FillMementoc : Memento {
private int index;
private Mediator med;

ptblic FillMemento(int dindex, Mediator md) |
index = dindex;
med = md;

public void restore() |
Drawing d = med.getDrawing(index);
d.setFill {false);

1
28.6 VisRectangle ##0 VisCircle 3

HBIT VisRectangle 261 VisCircle KB, A LU AR RRI— 86085 . AL VisRectangle 332
W Drawing 211, #RJ51E VisCircle 364k VisRectangle, 3XHE ] LIEF setSelected, setFill, move %
T, U BSE — R R 3 4h, 288 i drawHandle 7735 , 1HTZ REFIFERI A4S B, ¥ VisRectangle
KT PR

public class VisRectangle : Drawing {
Protected int x, y, w, h;
private const int SIZE=30;
private CsharpPats.Rectangle rect;
Frotected bool selected;
protected bool filled;
protected Pen bPen:
protected SclidBrush bBrush, rBrush;
public VisRectangle {int xp, int yp) {
X = Xp; ¥ = ¥p;
w = BIZE; h = SIZE:
savelAsRect () ;
bPen = new Pen(Color.Black):
bBrush = new SclidBrush(Color.Black);
rBrush = new SolidBrush (Color.Red ):

//used by Memento for saving and restoring state
public CsharpPats.Rectangle getRects() |
return rect;

o r——— e e P—
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//====-

public woid setRects (CsharpPats.Rectangle value) |
x=value.x; y=value.y;
w=value. w; h=value.h;
savehsRect ()

1

J i

public woid setSelected{bool b) |
selected = b;

//move to new position

public veid move (int xp, int yp) {
£ = Xpq Y = ¥p/
savaelsRect () ;

public virtual void draw(Graphics g} |
//draw rectangle
g.DrawRectangle (bPen, X, ¥y, W, h);
if (filled) '
g.FillRectangle (rBrushk, =z, vy, w, h);
drawHandles {4} ;
!

public veid drawHandles (Graphics g) {

if (selected) | //draw handles
g.FillRectangle(bBrush, x + w / 2, v - 2, 4,
g.FillRectangle (bBrush, x - 2, v + h / 2, 4,
g.FillRectangle (bBrush, x + (w / 273,

y+h -2, 4, &;

g.FillRectangle (bBrush, x + (w - 2),
¥+ th/ 2), 4, 4);

//return whether point is inside rectangle
public boel contains{int x, int v |
return rect.contains (x, y);

//create Rectangle object from new position
protected void saveAsRect() {

rect = new CsharpPats.Rectangle (x,y,w,h};
}
public void setFill{bool b) {

filled = b;
t

VisCircle R HBEERE X draw B, FB i — MR R ROHI 7 R

public class VisCircle : VisRectangle {

private int r;

public VisCircle(int x, int y):base(x, y) {
r=153; w= 30; h = 30;
saveAsRect () ;

—
" T
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public override wvoid draw(Graphics g) {
if (filled) {
g.FillEllipse{(rBrush, X, vy, W, h);
}
g.DrawEllipse (bPen, x, v, w, h):
if {selected }{
drawHandles {qg);
1
t
1

FE, BTRIE . y W filled TEHFNEFN, BLL, 2I84% ViCircle B RHREH
AL EES I HE.

28.7 Mediator JF1 “FFgeye”

SR ENRHE MR, BFH—KEER, KZWHERKHBHTET Mediator B, 5 R
T “THER". ERNE AT E, Mediator EFEAMEM . —METEF| A0 StateManager ;& 15,
BAVTUAR R FXREXDER, iR Y2 StateManageri# {5, [l Mediator I 4078
HAMERIIR. P, §MEHAE—EHRORENELR, L kse StateManager ., #
EEAS%IHEEE,

28.8 SEAPHR

L RSB R T BT AH B — M RTRIE T — 22K State U T2, I RN
REN7EX LR B,

2. WA SARBABRBEN — K S if 3R switch 454, EHEPRAESEEE %,

3. BT BRA BB IR R, B0 T R ARICA B RS T RTIS HTassis,

A ATLUELRS N ARFZMATRER £, ROBTHEOZE, RESE—RENE
RARTINEAER. 7EEMF, QA FillStae K0H — 1 SHBE, RITEEDEE YR
— RN RN S

S REFBET WS NNOERR, ERLBTRLSERFRREE,

6. CH#H, BiA A State EARER—~MAED, ETHSARGILFMIE, REHLL Al
REH, EHMET R, TUARRSEH LIRS, TRER/PHITURTE , (B HITEERY
RIREPERI K

28.9 RiEEMH

REZ B HRBATL B E NS . TR 1B T2, Mediator &5F StateManager {7 if
ERDZFHS, WAL RE A SRR RS R 4., Fi, SoEs— MEmRER
BFEXRSE, BF 8 5 EIEl Arow RS,

28.10 RBEE
I B StateManager, il T X BESESERE,



236 C# iR X,

2. RE PTG TG R TR B 5 MR RS IO, RS SR LM P
Rio BE—MEAE R SEABIRE B EF

28.11 BERMIHELEZPRIERE

State Drawing Program \State
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B (Strategy Pattern ) TESME L 5 RAHARAL, HERE LALAR. RBEAH
FPTEEE— T Context MR BIER R MR B IE R H & PR AT DX A R NEE %
BT, SEEREEILT, t Context BRER— M RIFHEEE . RENERREXER E
R, HEEA—FSTREREERGENEE, REEANERELZANREE: APEFE
BRI, % Context K —R REEA — MR EFLAETT; SHARR, EA0FRITAE S
BEW, FEARGRETLRNEHEEZE (active ), BENZAZFHTHE, B4, R
HAFRNEE AN TAERE RO RARY, MARSHRAS RN BRLFT BN EELGER
He BE—R, EARREZAFROEIERBERFCEZLRET,

291 #HHl

MR —TEFTE—FRE RS R, T HZEFR SR EMETREN R, kN E 4T
i R AR 2 B TARIE B R st P i T R A vk [R5 B P W] I AL SRR
W, ATLARRIMSREE, AT LUTEE ISR e

BETRBREXFHEE. FEELULAREN TR MEHAGFERE. “Smalltalk Companion”
RN TR — R

& U R RT3

& JHAIR RS R4

& FIA R 8 RSP H B OEE .

o JHA IR 53 BISRNE Bor U AR

o LINFEHEZARN RFEHIR LR . SoiRE, #EEDHE.,

MEFIEE, BLEFRF SRR (Context ) FRB— MRS, RISiHEEMTR
IR HHRAE o '

B E A AR A R S — MR R, R — MR R B DR R
BRI . REX AR ANRER—RBREW PR, B8 5EMERN %A R K
BEFRITED,

29.2 REILHED

HATER— MRS E RS, ChRENERAR—TERBANLTE, SR Haxk
PiotSwrategy, M ERANFMNMLEL, A 29.1 iz,
ZAS PlotStrategy MR, EEXT — M olothliE, 7EIRA AHRRSE hE 4 A,

public abstract class PlotStrategy |
public abstract wvoid plot({ float[] x, £loatl] v);
}
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plot FERR MRS SH, B IRE R R MBMLIZT o, TR &N
At

PlotStrategy .

PR S

- e = .
! Line plot | © Barpiot |
i Strategy ' . Strategy |

B29.1 PlotStrategy BIFEATE A 2%
29.3 Context ¥

Context RFEHZLBRREMIA R, BPE A —FORE, PR R RIS FBRERE
R, T Context FTEURHIRL R — - B B B AR 0 — 51 .,

public class Context |
floatl] x, y:

PlotStrategy plts; //strategy selected goes here
/===
public waid plot{} {
readFile(); //read in data
plts.plot (x, ¥);
}
ff=——-

//select bar plot
public woid setRarPlot({} {
plts = new BarPlotStrategy (};

//select line plot
public wvoid setLinePlet() {
plts = new LinePlotStrategy():

public void readFile() {
//reads data in from data file
}

}

ContextZSE MR ATAIIE . ER A RN EBIBAERIEEE, B4 A7 Context i
ERBRAGE . BIFSCERO LD, BAEHRILBALMENS, KH R Context W4 51— 3k
Pligsn R, FRE— T IORERMAE L,

29.4 R Command X%

RAEREE (292 ) RE—MSHERMRAMNER, SRR/ ML B, 50
R—AIRAER Button 2, #SEH T Command #: 7, #HAIERIEH SRS, #8581 Context B plat
BURE. i, TERE—ITr8RRE KRS Buton %,
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public ¢lass LineButton : System.Windows.Forms.Button, Command
{
private System.ComponentModel.Container components = null;
private Context contxt;
public LineButton{)
InitializeComponent{};
thiz.Text = "Line plot":

public void setContext {Context ctx} |
contxt = ctx;

public void Execute() {

contxt.setlinePlot () ;
contxt.plot ()

(Fviotsaeges LRI
[ Lo | papia |

292 —MEAREANRRZERFOER

29.5 SZKEFEHEERE

P Strategy 2R HAH AL EIIRFENAEEBS OR T, BENENNSREAERES IR
plot Fik, THEAHI#R LinePlotStrategy 3.

public class LinePlotStrategy : PlotStrategy {
public cverride vold plot(float[] x, float]] ¥} {
LinePlot 1plt = new LinePlot();
lplt.Show ()
lplt.plot (x, y¥):

}

BarPlotStrategy 2k &£ 3%/ 5 A,
SHEAERE: BNSESx, yHE, ARRERK, SRS Picturebox BERIE, TERE
TR paint A &£,

public void plot{float[] xp, float{] yp) {

X = xp;
Y = yps
setPlotBounds (}; //compute scaling factors

hasData = true;
pic.Refresh();
}

29.6 K C#&wHER

R, LinePlot B [ BarPlot 8 1 #(47 plot Aik , 458k LinePlotStrategy /1 BarPlotStrategy 24
R plot LA FEEH O#A —4 setBounds Fi, FETSERETO Aednfn x-y 2 ¥R 2 B
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¥E, FREIMEAM R R RS, 7L R BarPlot 5 11 HHE—I, A5 M BarPlot kA4
Hi LinePlot 81 0, B HAEERIRX—

pubklic virtual void setPlotBounds () {

findBounds{) ;

//compute scaling factors

h = pic.Height;

w = pic.Width;

xfactor = 0.8F * w / f{zZmax - xmin):

xpmin = 0Q,05F * w;

XpiMax = w — Xpmin;

yfactor = 0,.9F * h / {ymax - ymin);

ypmin = 0.05F * h;

ypmax = h - yprrin;

f/create array of colors for bars

colors = new ArrayList();

colors.hdd {new SolidBrush(Color.Red}};

colors.Add{new SolidBrush (Colcr.Green));
colors.add (new SclidBrush({Cslor.Bluel);

colors.Add(new SolidBrush(Color.Magenta));

colors.Addinew SolidBrush(Co.or.Yellow});

===

public int calex(float xp) {
int ix = {int) {{xp - xmin) * xfactor + xpminy
return ix:

}

f =

public int calcy(float yp) {

yp = {lyp - ymin) * vfactor):
int iy = h - (int) (ypmax - yEg):
return 1iy;

}
2061 KRHEAFEFEHE
ST B L BRLEH TR RTE Paint IR, 78 paint B 5 4 BH R FIZER .,

protected virtual void pic Paint {object sender, PaintEventArgs e)
{

Graphics g = e.CGraphics:
if (hasData) {
for {int i = 0; i< x.Length; 1++)!{
int ix = calex{x i]);
int iy = caley{(y i} }:
Brush br = (Brush)colors] i];
g.FillRectangleibr, ix, h - iy, 20, iy}:

}
20.6.2 LHLERE
BRI BarPlotJRAE L R, BTN LinePlot KIEH MR, ABNERE—E) Paint F3E,

public class LirePlot :BarPlot |
public LinePlot({) {
bPen = new Pen(Color.Black);
this.Text = "Line Plot";
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}
protected override void pic Paint{object sender,
PaintEventhrgs e) {
Graphics g= e.Graphics;
if (hasData}) {
for {int i = 1; i< x.Length; i++) {
-nt ix calex({xl 1 - 1]):
-nt iy caleylyii - 11);
int ixl = calexix i]1);
‘nt iyl = caleoy(y i]);
g.DrawLine(bPen, ix, iy, ixl, iyl);

}
R JE) S F 4 UML BN 29.3 i . Baes sl s v B il 29.4 Bk

Command

i FlotStrategy
o _ : _____________ 4
Execute :proz '
1
Tttt F\'""I A S
4_.,5 {_E.: s
' B R,
p|L§
LinePlotStrategy
| e
|

W i

Carybaort

plest
selisrfot
sathipmPlot
radFlle

Bl 29.3 SEREHE A UML B

_
———
_ |

B294 SRE (X)) MKBHE ()
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207 HEEEHBRE

FRR R W IUANEEE B — M, BT LR — PR R G
XA, QAU RELEBALH T — M ERMED ., BEH Context REHIE AR L5 HB AR,
FRUAE LR ARSI IR R E TR RS, SRyt TR AR EA), IR
PIFRE AN,

(85—, WM IR IR SRRk . & = AU 2 2 il £ /00 B
%, FEMA - SEFEROEN, XREEEN RSB R A RBEFRRANS LT,

B SRR S REER AR FIESE, FLUFER E— 1 Contexti 0 HIE TR,
REFEHEREEBA, AFEHRNERER MEEAARIN, SN, PlotStategy 4

setPenColor 77 ¥ 55 Fn b B4 LineGraph %88 i, BarGraph SN I AR T, H AT w4 SEnisk
TEE#EY T HCMBIGSTE,

20.8 BEBHIEXBPHIERF

Plot Strategy \Strategy
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B A ( Template Method Pattern } 2 —FJE R 211 X2 H (8 AR £dlE—
AR, FERFH—TRE T T EAGRERTIR, XL L REEFERARRRA SR
AT TFRER RRPREL—1THE, BRSO EETER TRPIH. ROIEE, WF
BER— &R (RETRAEZWHN), I REEREMEH P2 X mRm=,

30.1 ZHI

BB ESR, UETUERA LA ERT ST /LK. BSR4 AR
—TREAFLEFIELAHTENE X, W AERRTEH, AR 27 A EIER, BT
B AR A 2SI B A — N B B — DRI R AT AR R A — 1 2k, REEEM
ABETHIEILMRERE,

P, AT —EESREES MBI T FHRIK BarPlot 3678 LinePlot K B, RIITATAELHBRE
ML ER, RAHRMAEEREREMTE x, yHRRLE,

public abstract class PlotW-_ndow : Form {
proetected fleoat ymin, ymax, xfactor, yfactor;
protected float xpmin, xpmax, ypmin, ypmax, xXp, vp:
private float xmin, xmax;
protected int w, h:
protected float]] =X, ¥;
protected Pen bPen:
protected bocl hasData..
protected const float max = 1.0e387%;
protected PictureBox pic:

protected virtual wveoid init () |

pic.Paint += new PaintEventHdandler (pic_Paint);

public void setPenColor(Color c)f{
bPen = new Penic):

f ===
public vold plot{flvatl] xp, float{} yp) {
X = Xpj
¥ = ypi
setPlotBounds () //compute scaling factors
hasData = true;
}
f 1=

public void findBounds (y {
xmin = max;
Xmax = -max;
ymin = max;
YMax = —Max;
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C# #EHE &,

for (imt i = 0; i< x.Length; 1++) {

if
if
if
if

i] ;
ij ;
i

{x[ 1] > xmax) xmax
(x{ 1] < xmin) x=min
(¥l 1] > ymax) ymax
(vl 1] < ymin} ymin

4

(T
EEE A
bl

-

public virtual void setPlotBounds{) {
findBoundsi();
//compute scaling factors

h = pic.

w = pilc
xfactor
xpmin =
Xpmax =
yfactor
ypmin =
ypmax =

Height;

.Width;

0

W

a
h

0.8F * w / {(xmax - xmin):
LOBF v ow;
- Xpmin;
0.9F * ©1 / (ymax - ymin):
LOBF * n;
~ ypmin;:

public¢ int calcx(flcat xp) {

int ix

(int) ((xp - zmin) * xfactoer + xpmin);

return ix;

public int calcy({float yp) {
yp = {((yp - ymin) * yfactor):
int iy = h - {int) (ypmax - ye) i
return iy;

publie abstract void repaint (Graphics g);

/===

protected virtual void pic_Paint {object sender,

PaintEventArgs e) {

Graphics g = e.Graphics;
repaint (g} ;

)

R IR IR AR, #RITABIES PlotWindow B, 1R, pic_Paint B4 A1
ﬁﬂ%ﬁﬂ?ﬂﬁ%mmmﬁ%,%ﬁmmmmﬁ%ﬁﬁﬂ7ﬁ$%¢owiﬁwﬁﬁﬁﬁﬁ%

BRITEE A —-BE .

30.2 Template Ry sk fhk

IESN “Design Patterns” HititB9A0RE, MU B IO s ATFZEIR A 567

L SERERTITIE, ETRT IFE TAAERBIR-— AR TIEE, MI80, §— AT A9 calex A
caley, XEFTEEBH N RN I,
2 HETREBANE, LIHEIRERP LI, £ CHE, T ORI Y vir-

tual JF ¥
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3R EAR T AR —PhROA S, WA KB LI ERE R, B TERRK
T (hook ) Jrk, Mk, XAEMEE, BERECHR, FRROTLIFEIRE T & UM —
TRAIESR i, BETFEREHEE Y, TEENITREREXH,

4 B, —T Template KT & — 408 ©fE RIS E., BT FEMAEK
FEMERG G, XEFTEAMUEHETL, BER T M EE TREBHER . “Design
Patterns™ FRiX B 3 ARAR T 3

80.3 HIKHE

EE—MMARAN. ERELAH =ARNER, LR gk Triangle, #RJ5 M T TR
—ERRM = ATEER, 0@ 30.1 iR,

Triongle

lee .-
I +Tniangle {constructor}
" +drawvaid firrtual)

+draw2ndime Pt {abstact) |
| +close Triangtevoid '
|
|

TTTTTA
T

It —L -

’ 1

_Isoscalet_‘mangh . StdTriangle

+isosceles Tnangle +Sid Triangle
+drow2ndLine. Point ) +drawZidLioe:Font

301 1 Triangle ME T2
fil1 9% 26 Triangle Z44A[i50 0 7 BIARMIE

public abstract class Triangle {
private Point pl, p2, p3;
protected Pen pen:;

/}====-

public Triangle(Peint a, Point b, Point o) {
Pl = a;
p2 = b;
P3 = c;

pen = new Pen(Color.Black, 1);

public virtual void draw(Graphics a) |
g.Drawline {pen, pl, p2);
Point ¢ = draw2ndLine(g, p2, 23);
closeTriangle(yg, c);

puiblic abstract Point draw2ndLine (Graphics g,
Point a, Peoint b);
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public void closeTriangle {Graphics g, Point ¢) {
g.DrawLine {(pen, c, pl);
i
}

Triangle 287 T =LA H47, HarawBFRETH - FRNRE &K BEEN, E—
FEFE=AHBR A draw2ndLine FEBFE SR T XM, AL UBSE = kg
B RIRF =T . LR AR — M HEFIF . dnw i BB T BRI F iR —
TR, EHR R RL A B Triangle BRASEFERE X,

33 Triangle 28 A9 35— MR AN A LR, ik draw2ndLine FE:E S BRIANREG,

public virtual veid draw2ndLine(Graphics g,
Point a, Point b) {
g.drawlLine(a, b}
!

XAMER T, draw2ndLine JEBUA T — MAT A, LIRS ESE X,
30.3.1 SH—1—RIFBRE
Rigil— T BATERIRS W — B = A, ARk 4 StdTriangle 353 draw2ndLine .

public class StdTriangle :Triangle {
Public StdTriangle({Point a, Point b, Point c)
: base{a, b, c} {}

public override Point draw2ndLine (Graphics I,
Point a, Point b) {
g.Drawline {pen, a, b):
return b;

}

3032 8¥—1EE=f%
ERETRUE =D SRR, CEEROMRRS, e i aeks,

public class IsoscelesTriangle : Triangle |
private Point newc;
private int newcx, newcy;

publiec IsoscelesTriangle(Point a, Pcint b, Point c) o
baseta, b, c) {
float dxl, dyl, dx2, dy2, sidel, side2;
float slope, intercept;

int incr;

dxl = b, X - a.X%;

dyl = b.Y - a.¥;

dxZ = c.X - b.X;

dyZ2 = c.Y - b.Y;

sidel = calcSide(dxl, dyl);
sidel = calcSide (dx2, dy2);

if t{side2 < sidel)
incr = -1;
else
iner = 1;
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slope = dy2 / dx2;
intercept = c.¥Y - slope * c.X;

//move point ¢ 3o that this is an isosceles triangle
newcx = ¢.X;
newcy = c¢.Y;
while {Math.Abs (sidel - sidel2) > 1) {
//iterate a pixel at a time until close
Newcx = newoex + incr;
newcy = {(int) (slepe * newcx + intercept):
dx2 = newcx - b.X;
dy2 = newcy - b.Y;
side2 = calcSide (dx2, dy2);
b

newc = new Polnt (newcx, newcy);

private float calcSide{flcat a, float b) |
return (float)Math.Sgrt {a*a + b*b);
)
b

Triangle 2518 H draw 778508, draw F BR A — Bl A M0 draw2ndLine F3E, 24— &A=

AHRBIR . B—ERL, deaw2ndLine J7 ERFRTA SO EIEY draw 77 B, SXRERR AR TEARAS Ttk 00
TERB=MATE,

public override Point draw2ndLineiGraphics g,
Point b, Peint ¢ } {
g.Drawline (pen, b, newc);
return Newc;

1

304 =HAWLBRER
TRF RURHRLH NS AT, AR SRS TriangleFormaSHh f— 4 ArrayList,

private void inmit() i

triangles = new ArrayList();

StdTriangle tl = new StdTriangle{new Point (10, 10),
new Point {150, 50},
new Point {100, 75));:

IsoscelesTriangle t2 = new IsoscelesTriangle (
new Point (150, 100), new Point (240, 40),
new Point (175, 150));

triangles.Add(tl};

triangles.Add(t2)};

Pic,Paint+= new PaintEventHandler {(TPaint) ;
1

TEA 2 #) TPaint J7 41 i Triangle B draw 73k =478,

private void TPaint (object sender,
System.windows.Forms.PaintEventArgs e ) {
Graphics g = e.Graphics;
for (int 1 = 0; i<triangles.Count; i++) |
Triangle t = (Triangle)triangles| i];
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t.drawig):
}
}

302 BRT —P—M=AaR—1SE=m,
[ ot e il =

B302 —P—R=aEi— 1 SE=a%
305 EHSRMEER

"Design Patterns” 51, BURBERR “WFRSHN" W—PHHE, B “SUREAT, BIHRS .
ERXETERR, X TOFTEYTRATIREL T R7E (R BERGER “UF" ), g
HE— T 8K Triangle T draw 11, HABFA=HEAM.

g.DrawlLire {pen, pl, p2};
Point ¢ = drawZndLine ( g, p2, p3);
closeTriangle (g, c):

drawLine ffl closeTriangle #f 2 7E 25 -FSL B, 1M draw2ndLine /¥, EWRATBR, xR
ATRARALH, FMEEFEEFRGEN, & TR R ARAERE, AR
RBREMNELPFA T

IR R ARG, AT ERSIE FHBRR. TNy R RERE 8 FRE
XK, XEPFRGERRREN LGS, BRRIB LI AR, NERARAEE,
RaF; WRARE, THREHMEM—APEE, SiEHRA daw FEN, BARTEHENE L
e, EFIRAZAENIIN L, T, X daw HEAHE MRS, TREEEE N L
BRIV, EEHM L FRERG 5. YTV daw2ndLine F3Bf, A LITE 4372 ch s BIIRF &
WM, L, EFR “AEA" RATEXNER, RESERETHE.

306 NESHE

BERA-EHET 00%AT, ERERERETEERE, £00BFIHH— RS Eas
G, NEZHUEREETEE,

- BRERANR T EAR, AT DR XS g EEEANTE:, EEARS W R
KAEKI WA RR, LATOTET LA~ RF0 5, s sk i,
HENBRERERFEI . B EE LT MBS, REM TR EEET A S
iR,
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Template R H&H —SRAERNNEFE ORI E, ELFBRAA MR “4
(A" AT, VRe] LUFE &3 B B ST o AR 5 (3 =7 B 2 h Aty B A
ROVBLFRX LA B 2 TR T k.

30,7 BEBMEREBRHERS

Plot strategy using \Tenplate\Stragegy
Template method pattern

Plot of triangles \Template\Template




B3LE GREERL

PRl B ( Visitor Pattern ) BEH I i 3 SR B SR LIS, ET LAGIE—MMRIOR
B P REEE . S— 2SR R THARAFRRERZ R PR (Fin, BAEZRK
WIS R GRE, REENBALEFARZEMED), FRRERLRRE RN,

311 Zhl

BAZR A — R RN 2D, TEERUT “TRAE", HE i RA R
FATHIEE K. BEHENLENRAEE HLRL R, 255N, Btz

. ERAIRPEBRERQ IR SR, BR—FF4RBEEAXNREHIER T
FIARREF, WHE 31 ER,

I Dol m=r

T
Com | [T | [
|
i et Eig ottt ] i | uuuuu i ‘

311 DrawObject ZFIE = fF2%

BRI R, RE— ML EFTEME draw B Visior, iHEEFRE %4
(A 31.2),

e o
L Crgls | Arrrmingle “:
SCEMG sl srrupt-oed | ih:".ﬂll'ﬂd ||
vacrmpeithar) M

| - | [=lg 02
|
e LT g el
[T S

—

B 312 Visitor 38 | Drawer ) S{E =@ S0a 0
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KEH AT ZEL R B NSRRI ARR". — PR R MR il
HB2, RREACHRAE TS EH AP, BRS8N RH S EFA— I Rl maEER
FiE, Blaccept 7% accept FHA— MRV ELS], BUiFAEFT LIEEZ28FTFE
PR AR ERY visit 73R, FEEARE 8 ST 28eB a3, WE 3135w,

—  visited.aceeptiv) - —
—_— S—— -

.. ' Wislted
Visitor ) v wisit{this) | instance !

it - | B

B 313 visit 7EEA accept FEMHERE
RIS RN, BRE D e R AU A& T mRY Y &

public virtual void accept (Visitor v ) |
v.visit{this );

}

BT RO 2, VIR 3 AT LIS - DA T S 0 — T L AT, S TR BT LA B 18 A
ATERBHE . PATHE., ERHE, RERENLHNE . WREAKEH accept ik, T
TRICEHBI_EE S,

31.2 AEMERBEEERERN

SRS BERAT M EE, MR RS ERFEO NS AR Pe, s R i
HAL. MRERXBRPTRETHRORE, EHBRSE MR EF N, TR NEMER
(R ) RRTXERRBERBRARERENAEN, FEE M EREE PRI, 5
ERAE—FA AR ERMXEEE P, A% TRIERES 0, A5 TR accept
Tk

£—J5 W, ENF P ERRE, EARENRFRNESHFE, HFERR— MR
.

31.3 ARG

XEEE—MIREY, EHSEXPIHE M Employee [N “T&7, B4 — 5
Employee %%, EHRTERAMILE: BRA. FK. KMEABERLE. TERZEN—/ M@
R

public class Emplovee {
int sickbDays, vacDays;
float salary;
string name;
public Employee(string name, float salary,
int wDays, int sDays} {
this.name = name;
this.salary = salary;
sickDays = sDays;
vacDays = vDays;

rublic string getName{) {
return name;
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sublie int getSickDavs{} {
return sickDays;

1

public int getVacDays(} {
return vacDays;

}

public fleoat getSalarvy() {
return salary;

1

public virtual void accept(Visitor v) {
v.visit (this);

}

1

EX, Caccept HIAMARET, BIBERE—BIE, KiH4PES N ILFTE R TIKEHFE
B TRTCEPHRAS L8, SIS ERK getVacDays BEGE B R, wWalLitx—HK
a3l visitor /1,

0T CHE—MRERNIES, BR Visior BRENBFPE -AERNEEE - E0HE
Tk visit, FERMIFE, B2 Employee %, FrlliligE% Visitor LR FFIZXFHER,

public abstract class Visitor
public abstract void visit (Employee emp);

§

ER, RENTRETERENE LRSS, Vistor A EFER. T, TURE
HAREMHRE , EIINEF P& LR RNEE, X E S SRS~ Visitor 2, B4
VHER R R AR R

public class VacationVisitor :Visitor {
private int totalbDays;

public VacationVisitor(y |
totalDays = 0;

public int getTotalDays{} {
return totalDays;

public¢ override void visit {Employee emp) |
totalDays += emp.getVacDays();

public cverride void visit {Boss bos)i
totalDays += bos.getVacDays!);
}
}

31.4 i3

HTERBAORBRE, RONEFREGWRRRE - MRRE, S VER, LK
&) Visitor £ il BERTRE

for {int i = 0; i< empls.Length; i++) {
empls) i] .accept (vac) 5 //get the employee
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}

lsVac.Items.Add ("Total wacation days=" +
vac.getTotalDays ()} .ToString ()} ) ;

B H A — T AR Rl AR B

1. JEIR T T BB Bt o

2. Vo] i B R LA accept i,
3. JE R PSRBT B visit BB,
4, Vil B R X BEF I E] s b,
5. PR ERIG FRSITENE B8

31.5 iFEJLA3E

AETARKE, EFFAEARRED, RIVEERFEDRAERRTR T AX sk i 48
&, XHER TR EEATRIEEEA, FBRITGREREEA, 53— Employee 25
Bl: Boss, XHF—HERE, EBARF, Boss HEZEFRARE (BRER ). XH, Boss KT
EAWAEIA 45 RE MBS R R AR

public class Boss : Employee {
private int bonusDays;
public Bossistring name, float salary,
int vdays, int sdays):
base (name, salary, vdays, sdays) { }
rublic void setBonusDays {int bdays) {
bonusDays = bdays;
}
public int get3onusDays () ¢
return bonusDays;
}
public override void accept(Visitor v ) |
v.visit{this):
}
}

AR — RN, WEERMB Visitor 3, R Visitor BB B T F E R fE,

Fublic abstract class Visitor
public abstract veoid visit (Employee emp);
public abstract void visit {Boss bos ):

}

TR, HEE MRk Visitor 58725 Employee 26 Boss 23R L4 A 04 visit L. 18
HEWEXE, ik Boss 4 H B AR BRERAABIE, FLUXFA R EE R R,
RIE—#72E bVacationVisitor, b7 22,

public class bvVacationVisitor :Visitor ¢
private int totalDays:
public EVacatienvisitor() |
totalDays = 0;

public override void visit (Employee emp) {
totalDays += emp.getVacDays{);
try |




254 CH IR

Manager mgr = (Manager)emp;
totallbays += mgr.getBonusDays();
}
catch (Exception ){}

public override void visit (Boss bos) |
totalDays += bos.getVacDaysl();
totalDays += bos.getBonusDays():

public int getTotalDays() {
return totalDays;
}
}

EF, REFBIT Boss XA T Employee, {HIF Visitor 23R, TAT LAY Employee %
X, HEPF accept FEMITT. B—AHYEE, # Visitor F N B RMNELHT 4
visit 7, TIARRR RIS, B30I visit B2 Employee YA, i Boss B
B visit 2ri%, ATLAFE 314 A% — A,

:’- Vlsm.;-_
| wisit
b e
i
S R 1
i i
Vlcndon\ﬂﬁmr_; b¥acationVisitor
VacationVisitor bVacationVhiloar
gerToalDays vine
Hait wisit
perToaDays
!
wisrt ;visit
gechiare secBormDays
RoSheiOuny goeBonfooys
petVaclhys aceapt
getSalary
seeept

314 P Visitor 35551 H1R] Boss 26F Employee 26
31.6 Boss #:2 Employee

B 315 &R T — AR AEE, 2493 Employee £4# Boss S A5/, JEkAY
VacationVisitor 4 Boss F1§{ Employee, H&5 & ERBEEH, bVacationVisitor BER LFIFMAIE M
B-PN: &

for (int i = 0; i< empls.Length; i++) {
empls[ i] .accept{vac); //get the employee
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emplsf 11 accept (bvac)
}
lsVac.Items.Add("Total vacation days=" +
vac.getTotalDays () .TeString(});
lsVac.Items.Add ("Total boss vacation days=" +
bvac.getTotalbays (}.ToStringi));

AP &y Compute MR, SRHPEITHIE, BnilBHNE X8,

Cumpsn|
E315 — M HSTREBGT AR R AE

31.7 Visitor RIZ 4048181k
TERTE MBI B, Visitor 2 48 B MRS L T —A4 visit B3, TR,

paiblic abstract void visit (Employse emp):
public abstract wvoid visit (Boss bos):

BR, MBTELFFREL, FFENFORHER, BRALDE % visit H A 2R
ERFRITIE XA RB B BIRR IR M LA EE AR, TR R T — iR B M S BT
AR

BARUHL A S IR REN L accept (v), BE, EEFA v.visit (this ) JEE K this
FRAHA ERNER, MARBELEAE,

BRAELFAP3HERS—BEE: Manager. Manager 12 Employee 0T3¢, (B4 {8 Boss Fi
REBAH: FHEBINOBIE. Boss MEEE B—FER. BT, B, WERTESTREEAESF
EHERERE, MABE Visitor 22848 Manager, BT 44 Manager Y47 BA4EA) Employee, H
WA AR, AL RAMOEHEIS, HE, IREA N W SRR I, UE
IR ERBMERA IS RS FT, 298 (Cach-All) HISCRR — i R BR s

B ST DU A Menager KINBHARE RG ., TR L —4 ManagerVisitor 2%, s
ik BossVisitor (R} 4b 8 Boss Fl Manager 572, #ATG, 81 BT R ERSAE Visitor 5
¥, XA, TEAEE Employee Visitor 2488 Ak fhie s 2 Employee.,

public override void visit (Employee emp} |

tetalDays += emp.getVacDays();
try {

Manager mgr = (Manager)emp;
totalDays += mgr,getBonusDays();
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1
catch (Exception }}

}

RESTEFRELEML, SHAFRNTEREFY “SWARE", AR T —FAaiRE LR
PRI MA T, MEAFERE—BENR R A EFER, Xfh “J4058" 77 “Pattern
Hatching” ( Viissides 1998 ) — i EMMiTiE,

31.8 N4k

% T ik Visitor BEEAT, H—AHEER EANET K, WARER—, JiEERn
SHOBL R RS, R4 Visttor JFI T — MRS R A B07H accept, % accept 73 13 A
Visitor #2207 visit. SRR R AL — A4 accep T A R IR B S 1010,
S RA T 195 1-HR) Visitor FABHEH FRK L0 A HBUEHVT (TR E A1

31.9 A4k

EETRESFEEC: “BRAREEIEA getVacadonDays 1k, AT A REMBFET? ~ BlE
RicR “BNE” Jrigs, WRASEI “WANE", RS AESR A X 8 A R s AT 2R, ot
o Rk [T, ATRARIR SChr28 26 R, 8 Visitor PR (R STH )y Bk o X BB e IR AY .

AEL, ARFEVIRIN ArrayList 3 S SRR FIZSRNES, SKBE Visitor 255 R R B A M
(6 75k R R Z AR M —idc A, WA RS GG MARER,

31.10 HE—&FRYE

RSB 5 Visitor MR AL AUME TS R BB NS, BT ig
FE—TEEMEHE, LIMBEARES., B —F RO ER— T ERE, HHTEE
%4 Visitor. BJE —FI k&, Visitor B AR — PN EEH MM RTIE, BRI B0ATE,
AR —XRBR, R Ikt R R R R AR I 17

31.11  ipREERNR

A AR S NS ILfeh B L BB AR , (R 31)  RX RAT #9 B 89 . “Design Patterns”
i), WNEBA FEGH RIS CR M I, RITEBESREIR: HREER 0
EESWINTIRE, HEET EIERNE,

R, AR R, FRASGRARERE, ERRTASEFRIEEIE, x&
MEARR PR RA W LH Ik, (B2, UIHH AR & R, X e i
FEFRIE—T2REENTTESER.
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