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HBoFEXN (HEN: ISEREN
XRIRAFBIEN ) BVEE=E

BRERRBRYLURAEINERRE . REREANBEZ— - B ARZEZMWE,
MRSE LS, LIBREN R TR SBHAL,”
-- Stan Lippman, C++ Report

“...... Gamma, Helm, JohnsonF1Vlissides X 4<57 45 3T 84 i1 0= 4 B E H Tn
W R (BT XABK A EN TERNREREGEAR, BmERXREF UMt
HUWALBREHNE, EXHRE—HERE ., ZIEHENERERITHOE N ANT RS, BT
AR HERAMEREX, MEFBBEFHFIMHRIT TN TE AR ASERIBESE
. '

-- Tom DeMarco, IEEE Software

“BHRYE, RABRET FREMERNRE, SEETIESA ERRFNO TR, BRE
MR T EEMBETRAENEE, HFEREETRANERIFE LR BRI RETR
mEE X R BT BEIRPEE MR 4P, XIERERAMEEE E, F2%? ”

-- Sanjiv Gossain, Journal of Object-Oriented Programming

“BARABGHHER TN SRR, “H” ke —MERMNE, &8
# T EdEERAT AR, EENSENERMRTERPREEY 723K, SR
TEHBHFEIS, B IHEERENRERE RENAA XA GRIHER).”

--Larry O’ Brien, Software Development

KB ) EEAFRETRIAR, BXHEHEER T 40T REF. RABENEE
MRBARIHER . BRI TURE RS, ABHNEERIFE S8 TEX T HEisk
B ERPHEE, Emle O 7 NrT MEN G RE SR IREMEERE YE
SCHEER B, BATREZT U8 B iR kR R~

-- Steve Bilow, Journal of Object-Oriented Programming

CBOHER ) B—ARZE 4. R THENNBRRZNGE, £XBICHEFF
REEEB ARG Bt . ABRET R RATER . RERATRFEHRN]
T BHEH AR RERRNEC . ERTFEMMEA EBUBRBFRITIERE”

-- Tom Cargill, C++ Report
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RS RIFEE AN RRGERGHTIROET TIFSEA, Xhh, SRFE—TE
EIXMSRGEHREN, AEANTEZ -RAREHHRENUTERBTRB T XN RZEEHL
HHEIXR . EREFRAGBCRAXFMIGOREET, EREFEBRNREEXREWEN
W15, EEMS TR, HEREREEE T REARNOEREH,

BAAEWBERRENWEREH FCEHMITBEPBIAT . $5l#, Christopher
Alexander ffth (9 R E T LB S R IE S (pattern language ) MW TR B AR, b1
BREMBMANTRE ZBETERMNREIGR. BMsZ, BESEPHRITRIAFER
ARRBET —FERAEROTLRNEBRR.

A, Erich Gamma, Richard Helm, Ralph Johnson#lJohn Vlissides/M 8 T X iR
MRER, I BX R EHAT T a2, Hilk, ZBME TR EENTRK: 85,
ERARTHEAERBEERREABF AN MAE,; KK, BROMA5H—EH080HHER
RUET —ASLRTE:, UHBISEERIT & F 5t X4 e B A 50 8 Al M Bk ATk,

HKEREWBINSE5EBHOBOMEE —RHTERGEHTTIE, MbiS ERFERT
WERA, HHEETRERBRAEOSZRER,

Rational 3 #2238 §HHF X
Grady Booch
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EEHFR—FNBE RN RBEARS RN, BRHEAARLFHBAFHE BN REARRK
®it. FHBREZPELUBERR-FEAMNRREBIES, FEA—ENERNRRITE
B, YRR KB M “BR7, 8 BO7 4RSS LI YRMHERE, RIIZMX
S TARTH, MALERRGHBFETFLMFER,

A, FEAR-RRELEEEARLN, MR —EAXFGHBHAKXKE, BHRTERM
XA BT R P AT A R R B E TR B AR T R . R T REr e 5
REHEER KRB E, BRHENBFARAMIA-FHERANBT TR, EMIRBRT AN
ARPEFH T MEFR RGO RE, TXEERQRETFRE RN T R H R E A KRE
T B )R AT ROPR 5 1o SO R T X B i R, AR S AN RRiE Ok,

BRI AR B R A IE TR, AR AR B MR A R SUB R Kz — B
AN RERT . AR RARERNE R RIE ST IR, XRiFH S KR
R /LR, BRI THMRMAHRIEEME E A, SHETERERN,

—BRER T RIHERXFHFEE T —F “Aha! ” (AR “Huh? ) BN HZEMERE,
AR ERIEHFXBEEmEXM R . REEE—MEZRE S, BRI
HE N RE R, BRAK . AT S A A5 BRAR A 3K —— 3t R AR A 2 ok T 18l X R BEAR
MRz, ARG?

BREE SRR F-RKEARKBHARTERASZLERE, BRALES, B
MNEBVAEIEBRHURAZTLEBRTA Hicld, IRR—AEZ—R/RTURZEH
B, RINFERERFRTIRPRESELS, URBEEIHTHRR,

BN R AR XA R EARFZRAT—BAZY, ©RERN Bt EEHic
Fo BBBATET REFWMIFSIEIE, TIeABPRBHLH. 2%, FRRITARY
ERMNA, BZGEFHRITEEF N E, R LUETAddison-Wesley B 54K, A%
BTl B]: design-patterns@cs.uiuc.edu, YREF LK EHBRF “send design pattern source”
Fldesign-patterns-source @cs.uiuc.eduK B 45 2 # /R B I 43 A9 HEALHS

AHRME—NEI TN IRESEFNEESER:

http://st-www.cs.uiuc.edu/users/patterns/DPBook/DPBook.html.

E.G. T 4= Mountain View
RH. TEHA R

R.J. F4##]#Urbana

J.V. T 4% Hawthorne
1994 4-8 A
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ABOQFERNTERZRD, B0 (FIEME2E) MR THARBITERU R E M
FERBOTE M RORERE. ARBPIEET MR ROAR, BART AR
A FEBFRTAE. 8 (583, 4. 5F) MERLEFREHEXMNSAERR,

ARG LBHERHE T ABHEERS, BhOENFREEETE R =L
. GEA (creational ), WA (structural ) FF7HE! (behavioral ), A LAM £/ @ A
AR HEHR, B, RTUNKZRHFEZES—MER, o] RABEYL Y 3 B4R T
—MER . FHA—FTERARRPH—F, XKF B THEMARFEAE U XRBRAE 0 HEE
K4

WA R PR LGB ARREIREMACEINZRBEE, CEEHIREEER
AERMATHEREKR ., —MERXEHESHMERXHTHES . URBEEXEE-RBTE. B
-1 AERFERAXMER,

IR LR S —F T ERBESREE, RTUBABPHEL6TERARRIT
EANEENRREIBPEE LBNRE, REHERIXEREBHAE XEX, ALiE
FEHBEEA0RMER, KR53 RS MYEEERNATRMIMREZ T,

MREAR—IMFLEHE BRI AR, FATERRIZ M AR L 5 7 4% AR
il

« Abstract Factory(3.1)

« Adapter(4.1)

« Composite(4.3)

« Decorator(4.4)

« Factory Method(3.3)

» Observer(5.7)

» Strategy(5.9)

+ Template Method(5.10)

RAERB - HEMRREGRGE, ERAEHBIHANETER., FEREREGRS
JLFRABT AR X EER . ERXHEREE B TRE— S EA TR F G R—-BEX
THRFH @R RIEIT.
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B X R A B A, TS T ZA M E AR R E A, RSB
EEXTR, POEMSKBEK EITE, BESCEMBEDMSRER, BYXNRZEHELRRX
Ro WREGB BTk 09 A xR, R X OR M AR R R B ER RS E A
R A EERHRRATERIOMEE R FERHERMRBGIESEFKR, E—T
FRASE AR EEFET, BERRRTRENESCBEFEEEERN, —MBROTER
KRERZAFEGERTILK, MAS—KEBBFER.

2R M RN RSO BRIFNERT, MHFFURNRSEELATT, &
EREBFUMNSEAIOET RN RER. IFFEARBRKH TS RFHOE R R R
E4BHE, FERRORITE BRNE - SHFFRAAMENKRDY, XXEMAR?

PATEY BT R0« AR A DR AT 0] (o] AR B2 I Sk MRS o A1) S8 JRE A 5 ) LA o6 ) R o
RAER, SRI—NMFHREFTR, e —BX—RMEH. XEEREMBITHAAITH
HoBER, B, KEEFZHEHENMNRRLETEILXMEELEFHXNR (communicating
object) HEFER , XUERMIIFENITRIE, FEEMNRBEITERE., Uk, REE
AMEL ., SNEBTHESFNETRIIEUAE TENERM L, ERAUERINRT TR,
— PGB MR EARTEREZRIEN], WAES LB eI AHEFRITRES .

AT 2K EL AT LARS Bh i B X — 8. /MR R MBI AERB ML BITRIE . il S 2H
Z e BEAFENER, B “BRHERE ER((ERA) (RBER) HHHE “RE/NML”
B (HAEELEORE /D). FfEH, EHEXRIZITRBER-EE, & ANRERIRE
M Bl RUETRES S FENMRELE %, — B8 TESX, FERITRRAERT
RB=HET 5

BAVBAOERHZ2ERHEEME, KYLEORAIXMERE—REEMRT T 40
FEAELBE B R BE s V) A0l R AE 4 5 SRS AR ? AN SRARAE IS LAR [R)EE A 4015 FE AR
REH, KRETUERAURNZETMATEEFRFARE. R, RIPEFRAERFICFT At
fb A fE SRR ER

XA 80 B RE R X R AR 2 RE MG HERIER TR, B 80HER
REas . BEAEN THAMBREEF - NEENNER BRMRIT. RIE BHREE
BHZRBRUAMTESEXFANERICRE TR, £ETHEN, RINKE T -BREENRT
B, HLURBESEHNERXBENTRIAL R,

B R AT LASE An T 81 0 (B R BRI MR AR R . W EIEEEIR KR
REIHER B SEHFREIT LA EMAESEFEILT AR, RITEEIRBEERN T RE
HAM%E, BREIMRETRZREERE. 3R BEXXMNRERAXRURENZ
AR AMNRARE, RITEARZEBERCARENINEENRGLET AR,
fAimiEZ, HiTETUE BRI EEREF T RAR R

AEHH R EIHER AR ARFT R KRB LT, RITRKFIREEARE RGP




2 BB TEAE G REM R

ZWAE A SR X4 KT DAL R, EIIRERETEE X5
RitHE T EOIEERCR, SRR TR I R X R ARG LTS, BRI
FoRiE, XBRERBEFEIN., REXEIACEHOBR, ERNTA-FHK. &
FTHENTEERRATRE, B BAZE—-HA0. SoXamB e s TaRE,

REZBHRBEZHAZ, AHPHBHRTERUUE & T — 807 KB R E 83
4o BRRATHE SRR ANRENRIFRITE KR, BB YR E R E N AR
BB, AR S RREFBER P RE . SHESRE N SUEHE6E A X
SPIRE, XEFEEHA OB, HxsRm A BRFREEXHNE.

1.1 H4aBigitER

Christopher Alexanderifiid: “B—MEAMR T N ERINEAEAKERERKENRE,
MR ZR MBI ROZ L. X, R — R X — kbR RMA B MER 53"
[AIS+77, #1001], RE AlexanderfTfg Ry 2R T MEFEN, Hn BAGREER TER
MRFHER, RREBERMNENFRIRE, RMNAMSMEORE THEMNNH, WX
B OFTE TR T AR IT R

— s, —MERAE N EAEE:

1. X B (pattern name) —-Bhics, EH—FMERERERAEE, kR
MR, s — e T RO BHAL . RIMERXAFRITERSEHHBRZER
TR BF—MERACE, BRINACURRSEZEHAT LT RERFERS SO
Aefil. ML UBBRINES, ETRMNSEMAZRETEERETER. RN
PR R B W RBRITR IS B TEMERZ —.

2. [@f@(problem) R T R ZEMEHE AR, ERBE T RIHREMREFENTEE
B PARHERTHENRITRE, MERAMBEREERES, WAlBHR T RBARER
HRORERN REW, AR, MBS S EEE AR LF0 RN — R P e &t

3. R E(solution) R T BIHHARRS, ENZEKMEERR RSB HWEFTMP
YRR, HAEABMGE— MR, TNATERARMRGE, TUBRRTRIFFHER—MEE
MR R, mMEEMARTRENHEEEMEREA - BE - REXWTELS
(KBMREAE ) KRBV R,

4. FR(consequences) TR T HLR N AR KM AN AU A RIEE, RERMNHEAR
WitEnt, FARRBERME, HEiIx T itk AR n A &irat
BEEERE L. KRR AKEALEXN RN HOEE, EMNERRTEFMEHARE, H
HEARE MM RBRITHEEZ —, FUEKXBRERBENRENREE. VRS THEME
AR, B X S S SR X B A X AR AR A H B

& SERAREST A A RER T AR RERNEFERAR . — PN ANERX A —4
AEUETT B B R EAMERGE . ABFRMEE—ENHEER EiTeER, (BHE) ¥
KR % MhashEBIREEMRIT, RECNITURZRESE, BER; WA aERLE
B, HESBANXTENNARTRENRIT. FPRPHRITELESBEARERZHFT
Bk — Akt A ey £ AR B e AT R e Bk

—AEHERGE . MEMRE T — EARITERNEE T, X8RHSWRESUH



B LR

AHTRL W g ] AW T S AR R AR, BRI
TR A AF - PR LR e R E R SRR R . TR T
R . W -] B R T R AR bl T R AR A B B
R RS T AT, Sl R T C e FOSmatirallor i {0 AS H FAEH R

Bt e R (A e E e T, H R T A TR R S, R m AT
T SR Smalis HIC-+5F [ IR A @ REE T . AR RSPl C. AduiiEH
SsEihEE il e 5 B TTICLOS . Dylan, Self. Bl )bk FTA B bt % A3 T Smallealk #1044
B TRl S b, R EETESSE. SEES R a BT

B NS AR Es, DHREREATIFERAEANE S, EUMSENREEENT
Wimalltatk UC++FHIES 'HI'H:, T RieE T s g o L F b I AT, T'Iﬁ'.-“'“?.mj
T, EIb1ENRTIEY . TRkeaEEs 2R, " @ EE" B
Forra, — R m T RS L A SR TNREALL, H. CLOS LR EIE
¢ multi-method 1 K50, EEiM T Visitord DA T4 E. SmalltalkAC++ 0 & 280
FME AT i T ILT A RRREEEER e D547 Iener 8.

1,2 Smalltalk MG g g s

TESmallialk-80rh, SEE SR AR | ModelVicw!Controller 3 eIV ORI R
WA WRE., MO BT T TR M R R - ARERE L

MVOELE S e ar®, SR Medo B %R, SEView 2R & ERER, S5
Conteoll e SE 2 1 BB AR % A i =, TAMye, B s w2 et @
HE B, mMVCREEN G R AR R M,

MY UCHE LR ot TR R pleidok Sk st = e e A PR e ) L IE T A
AT E S0, BRIRIFEOT S ek, BRI A KA, BT R H
P4 B O MELS . R o L Y — R L T e - M TR AL, ROk
- L] A B A B BT A T A A

FERGT — 48 i O R DA CRRlE . AR R
4. BN b T s, PR, HEEEREmT IR R ERE, SEBMEEEE
A fobd R AR, T R SR E L i R

¥
B o ce— i B e




4 BB TR &R A AR

FE LB, XMTF BT HUEMERAE R, RTX AR ER T RRE—
MEHIEE . BN RAE, FEB— M RORBEEREES SR, MEXTNRIFATEH
TR LE PR I 0 S o X — MR TR R B Observer (5.7) &R,

MVCH B — MR A B A LR E, #lin, sl manT UH— M RE THRENE R
MERLH, WREESNAPATTHHENRERR, XEREXTERTARKSE,
MVCH] View2 i) F2——Composite View K X itk EWE . CompositeViewE X R47H b
K FViewkNMR, —MASHERHTEMARTT AN Y, EREESHERRERE,

LI T A LSS M E S S iR, FAER, SRt hER TE &
M. B — SRR —H, HFHEZEAREE- IR RFEH. XNMRITEHRA
Composite (4.3) R, FEHERXAFRUE-NRBEREN, —BTFREXTEFHR (0
Button ) T HAE X THE SR (CompositeView ), XEHAEXREAIEFIRHAE T
BB B IR

MVC AR FE A B A8 R0 B A0 UG 18 O T 28t B X F P s AR el o e B, ARTTRE
#HRAME RN TR, REBEHBELERMARERNFSEBITR . MVCHH
AL EController Xt 2, E7EE —Controller B [Z R &M, FERT U A EHXRA
Controllerffi& 4 848 1 £ 82 ¥7 i) Controller.,

View{# Fil Controller T 3 ) 52 il 36 535 B — N 78 B el 7 SRE B » 22 SE AR [ iy o b SRE s L 22
AR 2 B9 ControllerSE B B # BN AT . £ 2 0] LA7EZ 17 B %138 13 3 A% View (] Controller U
Viewxt P 8 AR R o BN, —A-Viewd] UL FBUUEMEMA, RT/LHE 128
i A B9 Controller,

View-Controller X & & Strategy ( 5.9 ) XM —HIF. —PMRIBRE—MRBBEHTR,
LREBSRITER MR, REREREARMER, SEXPESHRERENESR
BB, XA REEENEIERA AN,

MVCHE# T HARR B, 0. 5 e B HRA 12628 M Factory Method(3.3)#
F 3k 3 i B R B ¥ Decorator(4.4) . (HREMVCH EE X R LR H Observer, Compositefll
Strategy = MRIHER A A HHY

1.3 #REHER

RAVERHR BT HEASEARERMRAM, HETEAH, EIIRRK
BT SRR LI RAEMARZEX R, I THBEHHEM, RNLHFRRIERE
AR R, BESEANE SR, AENAITFURBEEWN, EILEERILERN
Bt

WA G — MR BT, B PEEUREE U T AR B B T35 . BAR
HES—MERHAREN, AU THRERSMED | HEMERRIHER,

BAEBMS %K

BRAL M ERHERTRANAT, —MHFRETFERER, FAERBOR RN BRI
R —E8a . ERBSREBR T ISR STABH TR,
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fr At oL T Al A A B iy BT R BUA MRS AR R BGiT? IRERIRRIIX st
85%

RAETHRBEREAR (OMT) [RBP+I1HZMEM AT MR ATEE R RITE
hiE
HR

A TR EE[ICI092, BOOPRULHIX RZ EHHRFFIRUMER R, BMRBIEARMRT
PR P R A/ R UL R BN B BRT
BANS5EERIMELIERENNRE,
DY &

LM

BABHIFERNBR? ERBENBCRATE SR E 7 REEHEGE L7 & Al
LHEF R
RERH

LHEARNTEREN 1R | BRESRIBRIGE, URRBFERLENGET
BHNA

Sk 158 B3 /6 B P C++ B Smalltal k3L BUZE AR 1 B o
ERREPRABEANG T . BMERELQE TR RSULAILS.
RS N

R — B

HXAMEARFEMXHERFPL HRAEENRRZLERM 47 XA 5L H

1. BJE, MRCHMTRIEATHERNEEFRHENSD,

B SRR AL R PORDIE T B R A A B e TSRS . BERAS T RAVERRA
1.4 &IHRAHE
(RESNZ NS

EVE. HESERIEHWHRBUSGHE T &HERE, RITEXEURHTHEFRBENMAE

MEIEFHHBEX B RPRHEFBMTRR, ENWEFHRENENT, LERSE
NEAT R, BMERLEES PHRBERFENETRMNEL BEEEAXIE).

Abstract Factory(3.1): Rt —PEE—RIMEXBHEKBENREED, MERHEEE
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Adapter(4.1): H—TEHNEOFKRBRE P HEMNAI—1TE O, Adapterfi X H B R4
BT EOARATAGE—E TIERARLT I —E T,

Bridge(4.2): ¥R 5 TEH LIS B, FENIER] LA AR,

Builder(3.2): ¥ —1MERMBMWES CHERTE, FHREEMHETETLUER
B

Chain of Responsibility(5.1): NEERIE R K XEMBRE ZEBE, MESNHRE
AVSHEEXNER, HXEXRER—F5E, HEEXRELRZER, HIA IR
T,

Command(5.2): #H—TERHEI—TNMER, WNIERTHARERSE P #TSH
fb; XHERHEBABGICRIER B, LARGCH TS BRE

Composite(4.3): ¥XRESBRMELEMLURR “FBo-BAK” HBEKREH . Compositefs
BEP AR MBE A ROEHEE B,

Decorator(4.4): ZhEHL— X REM—EHIMYIRT . MY RINEET S, Decoratort
KHAERTFETE R RES

Facade(4.5): ATHRGEPH—HEORYE I —HWAE, FacadeBREX T —1THE
O, IMEOFRX—-FREEMASFEH.

Factory Method(3.3): & X—THATRIBMEHED, ikFA ok d— 236k,
Factory Methodf$f — /> ) SE L RESR B 73

Flyweight(4.6): iz 3L BEH R A K X FFR B4R E X5

Interpreter(5.3): HBE—NMEF, EXEHXEN—FMER, HEXL—IBEE, ZRE
RN RBREEST PRAITF.

Iterator(5.4): M —F I EIFF VAl PN RAEMEFENTE, MIXAFEBENRH
WEERR .

Mediator(5.5): Fl—1H MM RKEE—-FIWMRELTE, PAEESNRAFTERR
MWAHE S, M EBAME, A S R T2 M E,

Memento(5.6): ZEABFFHEMEMATRT, ME—-TMROATRE, HEZXTS 2
RAXANRE . XHELUE R 2 2K 8 2R ERPRES

Observer(5.7): & S5 [E] ) —Rh—Xf 2 BRI R, LAGE 24— A% 5 RS & A s e,
FRA I T R X S ERIS BIE A H B ShRIE -

Prototype(3.4): FIREILHIHE &R R IR, 3 BB XA RESE Q2 H e xt
%o '

Proxy(4.7): g HAXF G R 4t — MU LA 3 53X X G2 B ) o

Singleton(3.5): fRIE—NEE —NELH, FRME— ViR EHL2RIE A,

State(5.8): AIF— MM RERAPREBEHREEHITHN. WREBERUEBRTE
=0

Strategy(5.9): & X—RIIMWEE LEMNT— M1 HEEXR, FAFECNTHESHR, 58
AEBEERMELT R FHEATCHES,

Template Method(5.10): & X—THEAEPHWEENEER, ME—SRERERBFXSP,
Template Methodf# 48 F 2 IARKE—NME BN S EE L ZBE BN HEESE,



“I\‘.
N

Z1¥# 73l

Visitor(5.11): Fm—MEA TR R PR ZTRIIRIE, EEFETUESRESTT
RERMER T 2 R TR BT RBHERE.

1.5 HAA%HE

B ERE MR ER EAAMER BT EERSHBITEK, RINFER T
KA EMHLER . X — R BT 2 K UME T HATX SRR XA T5I
SRABTERMY S B RPN, B ERFHRABARESEM, mR1-15R.

®1-1 @R =E

H ®
8 # B LI ] T A B
F(eAid] 2% Factory Method(3.3) Adapter(F)(4.1) Interpreter(5.3)
Template Method(5.10)
Xt Abstract Factory(3.1) Adapter(X%)(4.1) Chain of Responsibility(5.1)
Builder(3.2) Bridge(4.2) Command(5.2)
Prototype(3.4) Composite(4.3) Iterator(5.4)
Singleton(3.5) Decorator(4.4) Mediator(5.5)
Facade(4.5) Memento(5.6)
Flyweight(4.6) Observer(5.7)
Proxy(4.7) State(5.8)
Strategy(5.9)
Visitor(5.10)

BAVBE M RAEN R-DIMEXFET 2L F—-REHEN, PMRXRARTRAAT
EW ., MRAKBH AT Hel#ERB ( Creational ), B (Structural), HIFTHH
(Behaviora) =%, QIEAMEXSXIRMEEEX; SWREXNLHERIMNRHHE; THE
R R REFE T AER S BECIR T TR

EREEMEN, HEEXFTERATEALRATNS, KBTI E M X
R, XEXRETHAES, BESH, EHRIFFZEHETRT . MREEHETRIEH
KR, XEXREBITRZIETUZLNY, BEANSE, NEMRBEX R, LEREER
ERGAENE, Ll “BERX” IR EF TLHEEEXROER, MATIEXEB
F AR H T8,

BRI A X R E 8B TR T, MAERMRERME T ERD S —
MR, R E A AVBRAGE, MEWEXTRER R T AR HE N
No FTNRIREAE A AMABE R, A7 AERT SR N R — X R e ME
TR R R ERAES o

A HMHAFAKRAN TR, FERNSESEHBE—BMEM, #in, Composite® H
Iterators( Visitor— & il ; HLRX LW ZHR A, 0, Prototype® FIEE X Abstract
Factory; HEEARFHEASZEARNR, BHE4E0RHEREBHLAE, HlI, Compositefl
Decorator (45 1 Bl 2 ALY

HH M ARRBEERY HXER" B RN EI/ERT AT FARERE IS
Ko E-145E THERSEREE
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B, FESFZULBOTERN L. NEAELEERAEGH T ENNIIRE. £
SRR 6 0 S R AR

jelfeedivey

Memento

s dE Syl v

Decorator HEHA W SR T X

b lIE
5 itk | Visitor |
MUES &
BRI g
HE hinf:
Interpreter TRk IChaln of Responslbllltyl

I

B S AL

XA
LR

e
Template Method R
S——

FSHRE T WL Jy vsen

AN
.
el

-1 B Z B KR

State

1.6 It EREBERIZ T EE

BETHRR KR A 25 M 07 o A DR 1] X R T B R R B R X B AR B LA R RE L K A
MBGHEARRENIN T

1.6.1 FRSEHXR

AT () XT R AR P X R AR, X SR LS B R B AT R AR, S RE R R Rk
BRIE. MRAERBIBERNIERGEGEB) LG, BATHBLRRE.
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B RS EPITERENE— T, BEXENSUEATEENE—TE, @i1T
XEERE, MRMARRSEHEEY, EABEEENN, EHERRXTFXRINEEARTT
/AN: O

AR EREN RS EERESBBRMNRES. HAEZRFEHE: K. K
BE. IREIC R, RIEM. A, B, EFA%%, ENHERERANS R, FEXERE
EEAREAHMREE,

X BRI S HFS R . RETUE H— 1 RE#R, kA iEmgiE,
BT AV AE R R FNERAE; BE, RATLUOEETRENPMEMBIRER; &, ReT LI
STt R, BT R A RELERITR . ETH—FATREEF, HLER.

BWit#iF 23 SR E TR RO ER, BE, BHHERABHNIEEEINLH
Ry HRIETE, ALRBRBAZENRERL, MH—LUZEREH, BN, Composite(4.3)4&
RFIAT HE— W FBSL it R P H RN RAME T %, PR R 24 5 305 HE A BRI
REEF A B R BUK R R R G, Wit PHREX FERERNOTREXERK,

B BRI F A B MR R X R R, Flin, #HRdBRRB LT
SMEPIH AR, EHENHEETHEEID . Strategy(S.OBER TR T EH LI EHHY
B, State(5. 8K LIKMEF —NREHR I — MR, XEWNREFHHER, EEE
Wit B BB HAEAE, BRAFRHTERE . AREFAHENIREEX,

1.6.2 REXRKHBLE

XHRTE R/ B K, EANRERR T HEAR L AR ANEMEY. 4
BAVEHRE— DX REZ AT AYR?

BB R REF R 7 XA B, Facade(d. SRR T EHAN R R RTZENTFRE,
Flyweight(4.6) R R T I LI K BB/ ERT SR, Hh— 2 it AR TH—1
*of B4 MR AT /N M R I FERE T, Abstract Factory(3.1)f1Builder(3.2)7= A B &L TR KA
MH AT S AT S . Visitor(5.10)HCommand(5.2)4E B 5% 167 38 SE XS HoAth XF SR ERXT R
HIEHEK

1.6.3 HEXKEO

St KB — MRER ERES . EASRBXEMEEE, XRAMBHBRIENR
¥i(signature), XTSIRMETE ORI P $R1E RUAG B9 46 A 8RN0 R 193 Ol (interface) . ¥R
B DR T R FTREE Z M £ RNE S, EMITRxT R0 b R KTER AT LUE X
BT E :

¥R (type) BARGIIFEEON—NEF. MR- REFZ “Window” BEOFTE X
TR BRIEER, BBARMMUEZNREAR “Window” KB, —MWRALFEFBERY, H
ARG AR — KM RO MR T U AR KRR ZE, Wb
WA A KR s, WK AHFENN R RAFTEXZEIMNBos#0, BOlas M
BOENTE. 3— M RAUARNENAE S - MRBNEO, RITKMEEES - MLBUNF
K Hl(subtype), H—PTRBFRZ A EHBER (supertype). FATH I FRBH% KT ERBER
0,
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HEAMBEE D, BEORERMHART D . 5 A el ImED A S/MERH,
AR A R A OB RE X R RE M E, WERERRBUTAIHEE. XFEO
SHIEESL R B, AR LA IERMAR LI, BRER, WAAAREOR
XA A B 2R R L.

Wbyt R kEE R, SRR EARERSHREAFAXRNSGEZINRE R, XiFH
)32 3R (9 S R % 52 T RE X 5 oR 0 & AR AR AR SE B, & 254X R SR B ARRRME
TR 1TH 20 0 7% B SRR Z R Bh A8 4B %E (dynamic binding),

A E R R ENHR AR TNZA ZR BN EH AR, B, 7EFEERN
A E RO X R EREZ iERE, KT —N—RMERF, EHRERERFAREE
BOmxg, s—Eit, S8 ERFRESTHZBERAHRZEONMNR, XFH
Bt 3R 0 B A (polymorphism), ERE MM BREFHZLOBMEZ —. BEATFEF XL
BRI R IS EED, BT EBRILETE. 25FATESREN, #53d
RaIgE s, FHATUEEITRZISI SR E I THENX R,

WitHEREIHEEON T EH RS REE D EXNEIERA, RBFREXED,
Wit AW IF R A S FFRED PR A HEHE R P . Memento(5.6)B R — MBI HH] T,
EHR T ERHENEENRATAPRS, UE—BEEXNRERE DX —RE. BAE
T Memento Xt R HE XHANED . — N AFE P RFNE flmemento MR EEAD, F—1TR
A UG5 A G 18 FH B9 I R 6 AF AR B memento RS AU RRALIE O .

Wit thig e THOZEN XA, 5, BNS8FER—LLXAFHMMED,; %
AT — SR A3 i T PR, B, Decorator(4.4)FIProxy(4.7)#5{ E K DecoratorfllProxy
XA O SHBM TR M ZBICHR R B 1 Visitor(5. 1), Visitord MR
i H visitorBE U ] B X B ER A 2

1.6.4 iR RALM

i, ROVROEREITIR EEALE X~ AHER MRHEH
REENERER, KIETHRONHBBENER, RELTHE [
FrHESER N IRIE, 04T EFTR . Type Operationz(
RITETFOMTHR RS, HEMAR —MER, HPREEUR
HIRE . WAEERLTE, URMFRERR . LPTE XEMEAE | Type instancoVarisbie?
AR T E . K4 SHRAE 2 1 A RARAE 5 5O 2 A IR ). -
B A RS BIAS R RR AT, N TRAI IR B — B R S AR L

ClassName

i

Il

XS B IR, HXTRPFRKNES] . GEBILER, BEXT RN
Boha(rh KB A B S BCAF RS 6], SRR ERAE S X SRR RER . WNRIMIF BRI
A S B R] — A FoR B AT
TEFPRERTRLRR - DELFULT —DEBX G, TR BB R K,

BRI AT UL B AR A0 258 1 FE 8k K (class inheritance)EE X o 24F F(subclass) gk & 32
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(parent class)if, FHRAETREE LMPFTALEMRIE, FROTHMRETHAFAML
K SBAE, BENRBTERFEMROLE XMFERE, RITUELM=MFRTIKR,
W BTN, '

ParentClass

Operation()

/\

i $ F (abstract class)MI FEHMBRRIECWFLREXALEA, —MHIREKIEERTD
REWRENTHERDFRS, Hit, —MHRERBE LML, ERREPEXNER
SE IR AR VE B AR o Hh B PR E (abstract operation), JEFH S 2KF5 Bk Z (concrete class),

FREWUHFERE LTCNLEMRIE, ERAMY, KEBERE N (override) LEE
MHBRAE, EE X HEATRBEEXENFHRMEERE, XRRATFRAFRANT BRI
BT LUE XHF, W AT LUREE S e SCRA M DI RBRIXT R %K

MBELHRLZUSHEER, USEEEMHKT . BRREECHFMEER, BRI LUERE
LEBRAEADIRES, R, WAREEERAFARANES, HFHABLEZEAESK
WA LI PEREME, BRIT,

AbstractClass

Operation()

?

ConcreteSubclass

i ] implementation
Operation() ©---1 pseudocode

BN ZE(mixin class)24A HALKREEAEFEME OSBRI, ESMRE—FARELH]
o BARERZHK, BRIMT,

ExistingClass Mixin
ExistingOperation() MixinOperation()
AugmentedCiass
ExistingOperation()
MixinOperation()

1. Eak AL o gAke ik

PRI B AT £ (class) SRR £ A (type) Z BIM ZEFIFFHEE,

— A ROEENLT I RREFLHRAN, FRREELT RN TRESHRENTIR.
BEMBPWABMIASEHEOAR, BOMPXNRERMNAEROES. —TWRITUAZ
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KB, KRR LIAMEZEE,

MR, MBHEMERBEARERXRRN ., BALEEXTHRIEEHITHERE, e XT
XEMEA, BRIV~ RE LML, BT R HREPE XE0

C++HEiffelifh &5 WK BEHE E X SRR A5 @ X R B L, Smalltalk#2 /5 R B AR & Y
KR, FUSmFEARERATEMNMNRLAMET R Z TR FRA, REHANT
FRAHEBEKERGITATZHE, EARERECERETEEN S ERMLA,

PR AR DR (B F B Z R B a0 B, BURRE— R
EXTA-TXMEHELEHR, BIMEZ, ERAMMERHILEIS. A, BOMREEFE
RME) R T — X R AT AR BE R AR BT — R4

HAFZESHARRME X MES, TLUES BORE . 7EC++HIEiffeiEE 4, 4%
AR O R R I8 BRI G R, C++P ORI ERESBHR— PN SE)BERA
PREUIE . Co+Paif MG RERIA T AF SR R, AisBi MR R RE L TRA
7K, Smalltalkth BYGR B UBIA AR . HBALA] 200 L L H5 X0 B A BRAE, AR AT LA
B xX L RS B R,

RERBAIEFRITE S HA X8 DGR Mgk RS, BB ANELES 5
XHRFEATH . Smalltalk AP 558 % ¥ 72 4 E F R B RE R — SBMH B SME B [Co092)),
C++F2 7 BT R AT E LRI BB R Y5

R I AAKE FXAr2E5], HIU0, Chain of Responsibility(5. 1) s %t S W 5A —
TSR, B RELTENAREAINELB, 7EComposite(4.3)F, MWHEX T
— AN, HCompositeill H & X — PN AHMLHM, Command(5.2), Observer(5.7).
State(5.8)FIStrategy(5.9)i8 H S 3% 1 BRI R HOR B,

2.3 R, HRRNERBAE

KA R — BT E IR BN F I RER B AILH . B AR IE X Sk
EHRMR . CEAFRNC R PRI EENE XIS IhEE, WiLFEEFEMARMH
AT LRI R SE B,

R, LHEEH RN —F, SR NE X EA 4R E O3RN
RAVEBRMGERE T LR LM E), HT27 BHASSRBTXRPEES .

LAY SR, AR ERHIE I IZMRRNED , XEKRE FAN
TN E E CERAE, WA BB B E . X, AA M TFREEEm M SR T m
Wk, MM FRIEREEMSE RN TEAR,

RARGER SR e L DR R A LU T BANFAL

1) P RBFEGEMAE M RARE LR, RIXEAEZE I EmED,

2) & P AURE A 0 xE SR A A 2R SEBY, fhA] RAUHNE & B O gk,

R R R F R LR Z E M EARB R, b= E T o SN E X S
T BRI

Aratig o it BRLAN LKA,

AR HRENFENE LTINS, WAL TEMNMBETE LT, X
AP — N8 R E 8,

BIRABARE RERFEA 0 O BRI E — MR EM SR, Sl@RBER
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(Abstract Factory(3.1), Builder(3.2), Factory Method(3.3), Prototype(3.4)$ﬂSingleton(3.5))EI
IABHR . ARSI SR, X R AR 7 2 AR L A 22 57 4 0 A Bl
B, GIEBEHRANRERERBZEOMNTAEEN, AR ELAMNBE
o

165 EAEANE

B, B0, RHMEZ RHBEXREBBOCRBEIEARE, BB LRE T
RAENSHREN. TERANRE. B8 SIRIREREEM.

1. 8k A Fo 0 A0 1LER

A R R KD hEEE B BRN R B ARG A K H & (object composition), IE
WMIMEMBTH, RBEAFFBEEMERLIRE X —MEHER, IRELERT
HKH9E FE B BAR 9 B #8 & B (white-box reuse), RiE “HEH" BAXMTHRMENE: MR
Rep, LEMATHTIFEAR.

St A REYURZING S —FE %R, FOERANIET RS HERA SR
kKB, NBASERGASWMNREABGFE X WED, XHEAXBERIREEZH
(black-box reuse), PN EHATHAT RN, MR AL “BFE” B,

BAME S BB RBRE ., LR REERBNZBAEXN, HAHERER, BIRFR
HE S HEHRMR, KPR ST E R EHE NI, SN FREE (&M
FRELTIRIER, U T RERIE, REAXERER AR THEE CHHRE,

HRLEMRMAE R R, B, HAMRESHERZARELT, FULEEBTT
B 2B MRS BRI L, FRE, KLBEAFRELEXT RS FENEERIR, H A8
O FRIBR T HRKKCIMYT, FIUGREEIAN “BIRTHEH" [Sny86], THRPH
LM TEHREE M EFHKBIER, UETRELAPHEMELLREIRTRERE
21k,

UHRBEE TN, I ERKRBIERS R —n 8, MREERTROTHARNES
fRRF AR, MAAKNFES R HMEE SRS, XPRERRH T RIEEHB
KRR TEAE. —ATTRMERR T ERE RRMSE, RpHRISERRERDHLI.

X G40 G B T A X M X S i 5| T ZEE AT 2 Bh A8 M. & Bk R MT K%
WD 2y, HTERE AT O, X ORI ERE — 0 R A R
—iRER, XESFAERFHSER.: Hhg ReEEIEOWE, FURIMFABEEH R
e, RERA-, BANZIERTUA-NREERD -1 X%; BEiE—F, BANRE
KARBETHROTH, FULHEFERDRKBIRR.

SHREGNRERIHEE B —MEA, BMEEHAMRAEH B TRERENBHHE,
HBEPHERMES L. XEXMEYRBERSEFB/NAE, FEAKRTAEBEK I RATE
WHERKY ., H—FE, ETHRAGHRHTSAEESHNRNERLHE), BRGNS
T 3T BB B R R A B gE LR L,

X3 T ROV E PRI RSE AR

hiE A as, mMARLEHK,

WAENT, KA ARBERMECIEFMMEF., RN IXEEB RFEHAMNEHAGHER,
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BT O AR B R T E NG, HREESR W, H e AR ARES LR
FHRESEE., FRAMRKNEAGESEFOWHE AR HNEEREBRS . XM, @
AR RHAESHE —EFEH,

R, ROTWSHREN. RItHFEAETEERTHRXFEAHEAR. BEKBETNRAS
BAMBGH AN EAEEER ), RESERIRITE —EANRAGER,

yJE- 213 _

FHE (delegation) 2 —FES T, EAAEA S RFEIHNE GRS [Lie86,JZ291], 7E
FHEHATF, AFEIHES2 50 —NER, BZERNNSERERREENRER
(delegate), XM T FIMHERTA CHCHELAE ., FAMKN, BHRMBRIELET HE
FRREA S, C++Hilidthisil SR, Smalltalk P N T self, BIEHRK THBIREFER
ME, BZHERMT S B OEABRILE (REA), FHBHMNERET US| BRZIHERY
X5,

Bk, AT AR O 2R — R S8 A0 SE ) AR B ok X R R B 28 I R E 1R AE
XFER ORAT AR FETE R ERE, AR R IR & XBETE RN FE., B,
—ANEORHF—-NEE, IAR—IEHA#2—NEE. FO0RELMBREFRERS
EREIE L, MARGRLRTE LT SR 3RE.

THEHHEERT & 0208 2 Areat@E BFEHA — MER L6,

Window Rectangle
rectangle

Area() @ Area() @

width 1

height !

)
)
'
) '
' .
return rectangle—>Area() l return width * height |

FRRRAR NI H - NELBIMTIHRR, SIHBRFERN, &RFIHA “rectangle”.

FEHEMFEERSETFEETEITHZAE S REU KT XHRIENAEG TR BE
HIEX MBI RE AR, RIMATERAHARMNREFRER TSR, WEBIME DR
RREH

FIGMEE LN RASUBERGREENEARA -8, HAWTAREZAL: 3hEM.
HESBHRG RS REERTHER., £BEBTREAE, FEAKIEERE AR A
REFEN ., RASERMERITHERABMARER &N, EARGFHERE. BLHH-16
WL IR IR T ARHE AT LUE IR AN 2B EMER . HAZETUEIMNRERS ETX
AXH, HFEHEKRETHRHER ., ZREEHATAAEREANEE, IR nEE.

B T &6, fWiState(5.8), Strategy(5.9)FVisitor(5.11), TEStatef& 4, —
TR ERBILA — MR YIRS K State X G R A FR, 7EStrategy i, — 5t 50—
MEEMFERBZRE TR IERPITREBRONR, —IMHBERESE—MRE, HEAR
BIERAUATFZ R, XK B E RSB Z 0 R RN RHFT N
fE Visitor, X REEWMIFANITTE LAERIE B E T Visitorit 42 .

Ham A X24% #HBIZEIC, Mediator(5.5)5 |3 T — b/ H % £ ) 3 15 g9 5t
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%, A8, MediatorXi 5 H 2 LHGHERFBEEAEMXER; Ao, EHEKRBCHIIAE
KA iER, FHEFEREXHZEF, Chain of Responsibility(5. )il H R E X R e85
RALHEHEK, A, XMEREGHFER —TEZIHERNEHO5IH, XZEXRERT &7,
Bridge(4.2) LA MME 4 B, WRMBM—MeE SHIEF LA, RAXNLHET LR
B R HRAE

BHEMBAAHER .. EEFRNEHEE I —MUEE RAVLH T B SK,

3. g AR e R HALE A 64 b dk

AR AHEARCGHE R EE X R EAR) RS B X B (parameterized type), HEL
J2 2 M (generic)(Ada, Eiffel) Bi&#R (templates)(C++)o B RFIRTERE X — MBI H RIEE &
KRB EAMAIA LR, REHWEHRUEFARNUAZEREBE, B, —PFR%
REEUTHESTRENLRBREITSEL, NRAREEHE — Mtegerd|FE, RFE K Integerds
R R RSBAEBNSEE; A Stringd) %, RERMUASwringERIEASHE . 1B
B B SEEUR A & R T E R BIBAR N H3 22 8 BAR B RE AR A

SRARBARNREER T XY AR RARIMNIE =R T ERAGHER NN R RET K
0. WRERITTUERAX =MEARPEMN—FREHR, LH—-NUTE EEEREN AR
JTCHIHERBIRE, MR i

1) i 13 F R LB AE (Template Method(5.10)H—N )

2) LA B HEF FIRR I R A ER T (Strategy(5.9)).

3) fEAC++BMREAda B SE, DI E K LLEBRIERN LR,

XA RIFEERRKOARZ 4. WRASHERAFKRESITH AR B HASHTHN,
EREFAEREE, BB, SRAFHRBEREAGE TR, @ FREE X
fEo SBAEM A RBERFABIMER, BRMAMSHEULRERBESITITZBE,
PR R A, B TR LB AR A&

ARERE —MERXRES SR BE LY, RERINEEH —MERNC++ LI HB T
SHAER, SBALERIFER Smalltalk M IR ZIRH TR BB ENES PRE ALY
B,

1.6.6 XEKE{TRRIMEEHZIMNESN

— A HEXMRBEFETHZANEEEE SERRBSAMEER K., RBEHERIENZ|
MEHETRT, EHBRXLZBEECHEAR . MEFHSTHZEHRARETILAER
X RMEHB, FEXEHANEWRBIMSA, REH—EHERD — PRI RIREN S
Bz, YR EZEBEEENESREN B RZIFR.

X 1B 5 B8 & (aggregation) M1#H3H (acquaintance) B 2 UL R BN 1 SRS ITH 2 ER
RELHAR, REB®RE-NDMRAE S - M RE B P RAF., —BRITF—4
MROEF—AMNEHERI - INEW— 55, REBREREGMSANETAF LGN
ofe ki gk

HREKRE — PR S 55— X5 . AETHIRGERR KB 5 “SIH” %%,
FEIRROXS AT BB R BL O BRAE, HREN AN T NFE. MR- RSEFNEER,
ERIRAT MR EBEMEOBE X R,



16 & #EX. TEHEEREMAE R B

TS, Bl AR, BRSSO R T EA

REMMIRBAESRE, RACILEF UMK FELH, Smalltalkf, FFAEZREEE
Hxdmsi i, BRERIHESTREF LK., C++9, BAELLEDE LR R EIELH)
IR RS R SE B, (HEE R AR X AR E LRI E S5 MR ELIEE
5L,

MARA EiE, BRAEBEMARHANERGARAERMESIHEEN. REEN
Z A X A AR 2 SR R IR S ok, EXBEXRFERBRH, REXRAERBRLH
AR X R TERRA; MAHRXANHImER S, BANRFAET—TRIEHE, HRGE
Hah5tk, HBEERMR b EER I T,

B RE TR 2 W g et RIS M EAEX A RWER, RPABREARAREBRIXTR
A YRR 2R, RERBITHZISHE ZHZRIBETE P, MARKEES. MR
MENRREZ B F X RLIEMF AT, BAENRE 7 ETH 2B FEMR IR,

R R R HUR AR L IR T3 0 B ) i s il iR T 4w i3 B % F0s 17 B 2 5 4 10 22
%1, Composite(4.3)F1Decorator(4.4)%} T ¥ & 4+ )2 1T 2|25/ 55 51 F . Observer(5. 1)L
5B ZI G MA K, EXBEMXFARTHRZERXM AR ERERFER . Chain of
Responsibility(5. )W 4 T k& LR EER, 82, HEHE 7#ES, RARE
AR B TH 2454

1.6.7 TR XHEN

KEBRKRERE AN XCEETHHTRMCAT KA B @R, ERIRORSE
BT RS AH R 3t B

T RIHENXMAEL . BEAEEEMRES, KOS EARECHEFTABANS L
HEHNTL, — N AFEREAGTOMRITEREREFTRETEEFH NI, XL ARER
KWEHE XAELH, BREFPHERL. EHRitaEmRGEEFE2E, HFEX
PRl B ML SR E K8,

Wt AR UMRRE R E U8, TR BEEFRITRSE. 58—t
B AT REEWBFEAN T EHBM S FHA B, XN RGP T E Tk
HE

THER T —SRBEHRITO—-RIEA, LRI sa @ p) it

1) @i 23X DN E RGOSR QRN RIEER BB ERZIETHNAR
MARFEREOMNAR ., XSMERRATIERT S, ERAXFMEL, NixEZEBOIETER,

%1185, Abstract Factory(3.1), Factory Method(3.3), Prototype(3.4),

2) MR BRAEGERM MR FFERIEE IR, ZEREERNTREET
kT . ARGBIEFERRBES, R80T LUITE SR %) 502 17 i 2R 77 18 #b 250728 i 0] 15 K 19
73

Wittt . Chain of Resposibility(S.l), Command(5.2),

3) *PER AR AR G 0RH SN ERAE R G O RN SRR IR OV (APDFEAS [A] A 35BE 1
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F& ERARM, KBTS0 GSREBABIEMTE L, EEHMMEMER AT
BIER. TR RGN R EFEHECHERRERT .

i+ Abstract Factory(3.1), Bridge(4.2).

4) RS EAFRERGKRS HEMNRERER. RFE. EMIERNEFEMNRESE
AR AT fE R E AL, X E P RAX 2 fE B AERH L EBIEL

#4858 Abstract Factory(3.1), Bridge(4.2), Memento(5.6), Proxy(4.7)

5) Hikik#t BEAITTEMERHMEEEY R, ReRER. KETENFER RN
RAEBER LT REARE, FIHA TR A M RN RS EE .

#®it#R: Builder(3.2), Iterator(5.4), Strategy(5.9), Template Method(5.10),
Visitor(5.11)

6) K454 EBAEMAMAEMMBEER, EACMNREIMKEK ., BReTERRY
A, BEUABRME -, KROMBENSUEEMFER, IENRER—TREET .
225Gtk 3 Al e N

WEEARE T - RAGHE AW, HFEREES T¥ . BHE. BEAT R,
Wit SRR A 3 ERARE R RENEFRS .

%143, ; Abstract Factory(3.1), Command(5.2), Facade(4.5), Mediator(5.5),
Observer(5.7) , Chain of Responsibility(5.1),

7) B ARTFERY AP BEEREETEXFEREHNR, B—THEBEREE
W SE BT (RIERIE . RIEALFE%), B X FRAETEMNXEBERANTH. o, BEEX—1TH
VE MR B E i SUMbR M, — P EE X RETTRTEEAA%E T RN, HFETE
RS SEEE, FHNRIEEN T RERNYT R, REAERSIAFSHNTE,

— B RASEARMEAKNBLER, RUERZIMAENRTANS —FRETE,
P heenl LUl U A RASEAX SR, MARETE XEFEXN TR I A MEB N
AdE, F—J0m, IEAMRAESMHITETER. FEROMERN=E£80TH, 1K
AT RLE L —TF, HE R ME FAESRHITASRIIAEHBIIEE.

it . Bridge(4.2), Chain of Responsibility(5.1), Composite(4.3), Decorator(4.4),
Observer(5.7), Strategy(5.9).

8) Rk F st £ 75 % ARERBARABRE-MEUBHRNE., BIFRTERAS
T X&A G FRVEERA XMHBER), RETEMENEMAELSERBRFZEFENHE
fb 2, BB R X S T X R HITB R I

WiTHEs . Adapter(4.1), Decorator(4.4), Visitor(5.11),

XEH TR T AR A B FHEBRGHREYE. IMHREEFRANEERE
BRETHREEEENRERSE. ILRNEB-BRUTERXEFRNT 2R EZRMFIENE
M. NMARF. TRfEMHES,

1 B RAA

ISR VRORs B R SR 4 4R B8 B E T I R A X B B B R (Application Program), Hf
A CHARERE. TEPEATT RHERBEREZEN . ABRERAERRAKISMERK
Vit E . Wit EGE AR B R R E AT E A, BB TRHEBRT KRR
A3t R UMERIETREYE . BN, SIS MRS —8RE, DIEBRX R E B 1E A4k R,
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TETEAR EF 0P E R — RSB ERA, MR E R MRR W AKE AT 5 B R ROR .

2R R S X R SE 4 2 MR X & K B, TR &AM E R A4
P, B BRERY BEABREMMNERGEHMSER, ENMNITNBRRENET M. F
B, BERENEEEESERAY oM, MR- IRAEBHRBEHMAE, T RXAINLH
KL BESW

2. LA

— RS ESMERF A — BB TR (Toolkit) WHIE XL FEFME, TEME
R—HAHXH . TEANKNES, XBRBHTEHANIIGE. TRABN RS TFRE
FF ., XBEH HRERNES, C++HIVORERF—NBIF. TEMIAREINAHXA
EAFERETE, IR AR ARSI EW . TREREWERSLIA, E1]
REAMRAETH “FRFE.

TTEAMRIT N AR EREES, BEAEERNGFZNARTHNAERN. BF,
TEAMRITEIFA B 2N AERZ T EARENA T ABERER, X, s
KHRABREE, FUSRE TREMMAENE, HimimesEHEmsE,

3ER

#E 42 (Framework) 244 B — 58 S M4F 0T & RO — A AH B UMER 25 [Deu89,JF88], Bl
wm, —MEERREBETEAAFNUBNEE®RER, RZASE . FRMEH ALK
CAD[VL90,J0oh92], 5 — MEZRWIFEEHR B R @& AR BFRITES M BARPL S awiF
ROML92], i FF— M HLIFRE RS BY R ERSL IV 45 B4R A FHIBE93]. #RVTLAE HEZR S 2 9 i F
XKW FA, M —HELRE i 4F e .

ERHME TN MK REN ., B X TEBESEH, BIXEM2E, SRINEE
AL, EMWREAUME, UREBHKRE, EETE LT XERITSR, UETNHRTE
BREREEEPRE N FRHAAGIFEET . ERICF T HNASERMIERMBTRK, B
MHEZE o %3 2R, /RS HESE W AR LRI A] I35,

XARWHE RS T MR TS Z B8 a1 $E # (inversion of control), ¥4
HE R TARSEEN FERFER, ARESMNAKEGN AT BARREE AMRE, W
WORE RREZRET, FRIGZE AN AR FE, B EEEANAE. RABAUEEN ST ME
FZERBHRAEMEII, BX B/ ORTEEMUE BTTRE.

PRAR AT A b @ A, i BB R A MMM ER, ENRAES%EY, BRPE
R E—-, H—Hm, FRBRkET -SEROEENBH, RAFESRTRELTRESE
o

RGN AR MELIRT, IBA THAMEMR T, MERNEREN, ERRITELH
B R RE A EEN TR A AN REW, EAXHER LRSS K
KEEARHEZR T R B Ak, PUAHEZERT Y AU E B MR T e E X R, Fik®
HHMERLBUR AT REHLRTE . AT 7

S, RN AR R IARE FAESS, BT LR PR HE R4 O Y AR 1 R AR LRk
Mo HEREAN, MAASAMZEL, XESMREEAEMEES, SUELN— AN
AL ARG 5 | SR TR -

A HS I FE R B ER R SRR EEN . — M AHERXERLL AR
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WItEAWERETTREBSERZRNRITEAMRBER. RRMELEEEFER T E2MRIT
MR RIHERA B T IRS M EH TR E A T2/ R ER KRG,

LIS E T EANBOHER — RS ARE, RATTUBRR I IFAL[BIM], T /#
BT AR BESL, EERTHIERWART LA =EER NSNS
Zio MBI TN THARGMSHEEEN, BN TELEHEEHBBR IR, #
SEREREER UM EREBEEENIE, RITEXBRRTEMR R EEAE, H
Bl X ARSI EE TR ECE B AR EA o] LA RRIHEZR 2 ST I .

HAEAMERG LAY, AMMEFEFENAEEMNXFFMENREEA XKHRIER,
ENRFENARRLETIOTF =HH:

DRt AOLERZ MG HEEESARBRR, MR RARELHAAERR IR
M, BEEMABNETENESERABRFRINEEE R, ENAUEHEEY, b EER
THEM. MABPHRITERXES - RKEERAN, BTEHEIH. BIHEILBEBRTEYN
BAE . PUE AR HROR

2) RHBXRWERZ R ZEHLE - —PNHRBNEREETEZMRITER, MR
Z AR

3) BRI MK E Aol ERBERENT—MEEHNASR, — 1 EEREBHE
WAl AT L #Hl, BERSEEANRE - MEIESR ., A BURFARITERIL
FRER A FAEMBI A . 48R IR AR BBk 0 R R R AT BB (I, MR R GM3E
REFHRIHER), RE X SRR SRS R D & RS .

ERTHEEEERMEE, EMNREERMMNRAEEBREAE AN TR, BAHME H X
KN A HEZ BRI A EWHESRE R NANKBITIRBEER B T ANELR
B,

1.7 EBEEFITHHER

AR 20BN ITRERMIRIERE, TP — AN R R AR T T 2
REMEN, LHEYEN —HFER, FKEREARREHRE, XBARIANRRGFE,
B IR R IS AR Tk R A B HE R,

e HFEEGHEX R EHME AR FES LIS T RIHEREREES BI R B & E 0

%, PEMRAREE . FEX D R R R RN LA . 5%

XSS B TR B A B MR,

<R EARX G FEAS  1LAFIINT B R P IAERAEE (nten)$5. LG MER Y

B, BRI R A 8 — AR RAT U R 115 BRI KT R4

MR A TS -

HARXEMEIAER EHI1- DEARFRER TR ZENEER, FIRXELEER

Bt BRI A8 MR R B A

cHR B MR X BRARBRBSLEE S, —ENFRBES, —ENAS

MBS, —ENBTHER, 8- SHLUHERNEHAEN TG, U— /N

LIRS BREA TR . i /N 15 (AR 8 LA TR 28 EL AT ARBL B B0 RS 2 IR A 36 LSRR IR A

e EEHRITARE BB BB MG EERRITHE
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MER, HEBRGMERTSENARX, KRG HHH B AR B R X s

FHEHRIHHEE

o FRARGBGTPAMERT RS XNTESREFREFGTHREERIGHER. ERE
M 28 EREBOTEE, MESBREZMAAZRAHNNALFRER KT, &E
EW—ARHE RS, XFEFSOHERN TR, R1-251H 7 IR R
WS AR T, AR AT LABCR BT XA S S BE T

T2 QIR XRITOTESE

H & it #s( ATE (Y] A1
Y & Abstract Factory(3.1) SRR R
Builder(3.2) e Rl — A&
Factory Method(3.3) BB F %
Prototype(3.4) BB A
Singleton(3.5) — AN HE— S
LEM Adapter(4.1) RN
Bridge(4.2) XF S0 LB
Composite(4.3) —ANXF BRIK 5 K L AR
Deccorator(4.4) MEMIRTE, NN TFE
Facade(4.5) — T RGEREN
Flyweight(4.6) X B A T8
Proxy(4.7) wnfafiifa] — AR5 EARINLE
TH Chain of Responsibility(5.1) R IEREXR

Command(5.2)
Interpreter(5.3)
lterator(5.4)
Mediator(5.5)
Memento(5.6)

Observer(5.7)

State(5.8)

Strategy(5.9)

Template Method(5.10)
Visitor(5.11)

Al . EREREAR— T IR

—MHE 0 KR

GfarsE D Ui — A R TE

X REERZ Y, MR Y

— DX R P BRI E BAERTE LR 25, Rk
AR R AT AR

AR GAREET F3 50— Rrg, T 2 %) G2 A fal 4

RS ¢

A REPIRE
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R R IR

FE T () AR EMERE, ERER

E0p JibES

18 EREMEHR

—BAREHET — O HER, REAGEHER? XBA R8N RTHEROERF

HIEEI T

D R E—e X RIS R MBCR A, S BE A IR
) BARRERHY . REEHRSPRERS  RREBEHIMEAHLANRURE

TRER KRB

3) AR TH Ry, AAXNMEIRDH X LR6F IR ER B THREBER,
4) RBRXALEFHLF, REMNALALTITYAZEL WIHHEASS5ENLTEYE
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HTFHMEMASEREEREN S . R, $S5ENBFMANATHANEFEIERRE
BERN . XEFIRELHPERNMEREERRE, #lm, WRREXEFAGHEEPH
A T Strategy® 3, IBAMKTIHEA 4 HSimpleLayoutStrategy 8, TeXLayoutStrategyiX £ 25,

5) 2X & FEHEMNED, 2refsEXR, EXRBRBEEMX LT HK LR
B, RIS B W Rm N PR, UL AR A IEE,

6) EXMX T E+ATHAGBRELAE XBEHRKEHRE, 28F BB TRH. #/H
H5E-MREMXEKNFTTMIMEE NS, ©F, FANBFAEE . #lw, TTLMER
“Create” HiZ{4t—#ricFactory /i i,

7 FRBATREX T A ERSEGRE  SHHREKRESRET IR, SRR
STy T BB IR LT B o

X R — R R AR UR S REH . LUERSE ARt

XFEOTEX, MRAR—-TENNERRS, BAXRTFEHEERENITHERERE
B, RN EM A, 8% IRE 5 ABSMY RE 2 UORE RS e A 8 [H
B, PRI ARG E S ZOF s T e R, — MO R YR R IEER
HEREREME, AALEFA. 488 - MENNAEKE, ERHSCRESREAERILH B
B, tnR1-2fR .
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2.1 &t

BATH Z FE Lexit it A7 )&

1) XAS4H MR EROERILEEMLexiitE/ FE. FANEE. ALK
HE. BRMCASEY REXMER. RIVERASXMEBSEMBIN AR T,

2) # XA LexiR/EHN XA MBR ZHRITMFI_EH? BT R 57T PITA R B R
7 XEER S R EREMARRARMEEERN?

3) AP RE Lexit AP REGERSE. DRAMARBHWYSIWYGH 5 a9 FA
% . XEENMEA T REREE Lexi P R E R BEAL T & A 25 M. B, FER R0 R A HAth 7 T RY
EBHET, e MR ERIEBIHERT2EET .,

4) £ 3 % HM B (look-and-fee)#7:&  Lexifii AN /EE K6 SO BB IE B A IR H R AR HE
INMotif FiPresentation Manager(PM)% .

5) A#H AT o A% AROWBREER BERFME D RE LEAM . LexiliRith
RE[RERI IS T8 O R4

6) A 34 FPEIARMEPATE R Lexi, SEHMAMTREY, XEFEXTHH
DIRE BE AR AN R b, X BRESE T RE— K —MLH, BET LAD5[E)X 265 B
IhHE, NAT LA ERAE# AT H0E (undo),

N HBEhREREFH LexiR/ERTIFREENBHREMRE EFHNEF RIS
BAER? YRNAEBARM— RO SRIER, RIVERIEDBYHEXHIA?

AT AT B E & T B e it s, A MR — 4 KKA BARE & RA]
ERERTX e BARRIRRG R ES . EABFERRFTRZAT, RISHEMFBRTITRBK
BARFIBR ) &4 . MR BRI RSB —ARE MR, AR R EXS
MR B BN BELER

2.2 XR4EN

MARA FRE, — X REMNFR. K. BHBAMRMEE TR —FEH., XLTR
IERT X BENMERANS . R, — M XHEEEFRHAREILTREFEER, MEE
YSRGS —AT. 3. BB, RMEMBTFHEMC . MXEFHEREEBCHTEN.

Lexiffy fi P R R ZIEA P BB AXE TN, flm, —FP RSl — M ER
Y- Hon, MARMHERRIEN—HES, R XEEX RETBESIA, AR
W RAE AR — S SCARBEE . XEBTHEAERHRNER. AT FLexit LRAF
RMARTER, RATEERRILE U BEEMRIATRSR

PR, ABRRDFNTILA:

« REFXBPEE . B XAMBEZHRIT. 5], K%,

o ATRAL A RN B 7R 30K

o IR BN B RPN FRR R ITTE . X ] LAELexitR 3§ I A 7E AT AL TR P BT

R R FRPERRE BT BSOS TR

© fEEOUENEHEWREY, WERAT. BE. W, MNTRE, ATEXMEFESE, RIT0XHA
BEFFEAEAEZRENGEL BRRMMBRKRITFRAREATREZHEREFRNELR.
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B A AERS:, hAT RN, EE, BRINES BN ARTREIE. G i
A P AT B A, R AR, TN A R I LA Y — A S
i, B AEEERML NI, JE (R ER MR AR T R IR L. DL R
T B A e AR

FoEr, Pt 65T T R b A A T o L or 4 AU A 2 FT ) R, Le iR
HEWE— PR RN R I A . R IR T A m T W, MSTTRIA NS
L v T O et O A Byl 1 e o A e e P B L NS [ S
TIEEREEY ECHFED TEHHE. B2 FES RETETE AN F o {  EC A
I AT .

S W rEATEANREE TR AR, RN AR EE N T
BB F A WINE® T ARLL— FRTRERE PARE R e, HE T4
AEF R TR ST . . BES R SR E T E R R R A T
e R R | O i B L oL A £ 35 T 6 B R e

221 #HES
Ersidiy b B F o — iR e 2 RS (Recwsive Composition) i 530
M. AU e LI AT RE A S E A, R TR LR R L B

MLy . ¥ - AP AREASTIDHR A AR T BARShER
—Fl, BdEmER s, % RE-2,

T T I P il

TR
B2l E& o pEE R e
FfidpE— e d me gL oLl R e, B E TR,
Feawd] BICE, MERTTERN ., SHRdm o, BiTRm, &4 st b3 S B AT BabHL
AN SEr CENE— YA mEE L, BRI R Lol (i 5L 5L



i FIE EAFE, #if—fiaksdE 25

HADBEGRTE T s, ReRAE 0 Lo i A 0 R — ST EFAE R g, TR Wlexill ¥ 55
£ HT T B A e T o esintde @RS T M S A R

P25 AICH S AR

HERBEFTRT-AESAED. & PHRELE, WREEaNmE, BN
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] L O et ol 2 S S | T o
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FEATHE 0 L e ZE P A = R B R — TRl S B ETGIyph S . EMFRRLE R
FARHRFEDE DR (R A0 IR ), FEXTEETE (ITRR). H1-47F Glyphdt
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o Coldert— TRt H 5 P RAAT “Glyph™ (018, dCEBR LA R B Rk, AR
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26 K HEX: TEAGEHAR LR

BREIaRRN, R2-1LC++FREHAR T HEEHGlyphEO °,
F2-1 EEGlyph&EQO

Responsibility Operations
Appearance Virtual Void Draw (Window*)
Virtual Void Bounds (Rect&)
hit detection Virtual bool Intersects (Const Point&)
Structure Virtual Void Insert (Glyph*, int)

Virtual Void Remove (Glyph*)
Virtual Glyph* Child (int)
Virtual Glyph* Parent()

EXA =ARARE, EMEDEREHBEC, DEMNSHAEZKEMN, 3)EMMCETTH
FETREA 4 '

Glyph FRRITHEHDO EXRRAD, EFE X T DrawitE, AMHADrawlf, EfEE—1
31 RI#AWindowXi % . Window3h THERER O F R R XAMEAEE, &N T —LEFE
£, —1~Glyphfiy T Rectangle ] BELAR F H X HE E E X Draw:

void Rectangle::Draw (Window* w) {

w->DrawRect (_x0, _y0, _x1, _yl);
}

XEM_x0, _y0, _x1, _yl/ERectangleBIEHERF, EXTHEEMNNT R, DrawRect/2
Windowi{E, FIXRERELERER.

RKETGEFFEMERTFEALTESHERSRIENGEL, UEEMEETRHE
—f7E, BIEARLSHEHESZ (S NE2-2), BoundsB/EREBIE T AMERXE, BRENRE

TRETHB/NEE KX ATR . Glyph& FRERE UZERME, RETENS B EEFTHNE
X,

Intersects#EEFIWT— B EM SR B SEITHAS, EAEHEH P A G SO EAR, Lexi
B AR R R E BRI EN B TR BT . Rectangle K EE L T & ¥pE, FRITEME
e E R AR

FRETTT LA FET, FTUBRNTE - MARNEOREM . BERMiGRXEFET,
N, — MR FEITRZET EMFAERIC, InsertBEEEE R Indexts EMNMIE LTEA—E
JC®, RemovellEH £ — N EM FETT,

Child$#1E3& [ 25 € Index B F BTN R A B9i), BRITXHER FETTHBETTRZ N H A
Child##tE, MARBEEWIN FHIBEW . XHELREEIESH R Ay EEEN, REX
TR EDrawXHEEEERATENFEITHERE. R0H, ParentfpiEREt—RAER ]
LETHED . LexitETTREF MM ELETHES], ParentIE R & #H /YK BlLX A1
E1S

© FTHTHER B, RILXBEFMHERB/MENED, —MRENBONZABETHEEG ., TRMBIRE

B SEERERE, AIEBER R THRERE.
© —PEWindexFIREHAFREEFEITHEF I, CHRETETUFAANEESH. WEBTEEERPMHE

FTET, RAGAERREHNEEAR . RIVE28W TR E, KB URTIRMNEST
BRI R
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223 HEHER

BIHAG AN RARERR L, RIBETUAERRMEMEERERN . BRANEH,
Composite(4.3)BX 1R T W M X R A B IAH A AR, IER BB RAIEJ ERRET,
R RNEELSEX R

2.3 #HBA

KINCEMR T XYW HEENHAFRBE, BE, RIFTERRNAEBREFERE—1
H B YL, KEEMXT R T — M MHAE R TR SR, R RIERARRIA, i8R
VB EE N HFRE SRR EEB B - MERBE RSN, XPMFIEKAKLHEFLexi,
BT XA EEAT, BTN %E%E, AT ESERPHERRKNER, fliin, A
PRSI EN RBEE . B PMERER . RERITER R HAL T 8B 897 246 X BR %
%44 ° . LexifRRIB L TIE BITA XEHE,

BAERNKE “HBAL” FURB G- BETTEERAETIT. TEHIRMET UELERE
FAAE “#4L” (formatting)#l “43437” (linebreaking), F HitiEHIFEARFIREE R THTS
& R 3\ Fks 3 S AR R TR

2.3.1 HEBAHEE

BT A XEREAXGMFZH TR, BRUIBRRES B AL, XEHTSRR
FE, EREANEZRY TEMSERE REROMRENEXMCER. BHILexit—4
PrLEI B R 2%, Br— U5 R BB 2 A TR R BRI EEZ
BB S, BATER HBERABH S EMIRNATRT, AR RFMORBEE, XN
I ERERW, MMHARHEEEERFHZMEREH. 0, APoFreZZe
— R RE R, DIBBR s, XA R BT ORI B RS AR AR A
BAMEE H—MHT, ELZLAESWIERERCEEMEETRZE: BAE T
AT RHEE LR B MPEEAE R,

ERAE B TE 2L, BmALUERE oS FXNERZF, BRFREE
RIS T XS Z St . BEESL T, RATEEE Bt in—AGlyph F R WA F% Bk
AE % Rk, #Hm—MBABERNERBREAHETE.

EERFEZRBATRIT M Lexi THEAAME . BRIFEEBTHAIREXAHE,
WRMELASEBE, B /DTE S 20 8T ARy A OE . RATET LUK B s 3k, HHEE
HERIMBHERLETENR . Eift—%, TLE L HEEE RN RIORE RS,
RERGHRE OB E SR SRR AR ED, ST MED URITEE
R IRESEEREIEGlyph FXM & B S A E B M SR HIFI R FE T,

2.3.2 CompositorfiComposition

RATHEHERRIEB LN R E L —Compositors, THED (KFE2-2) Tik

© HMPAREXRCHRHKEEEH—ET . B, N, BYE%, HETE, xEgmsissixe
BB T . KBS FERBEFRBATREEMTL, RERBRERERSRLRT T, #LHAT,
WRRFN, WP RR R Y BEWNBZRE K, FIXHE R TNt Lexi £ 52K




25 dEAREE. T F A bl AR

compositnr A EL & b LR oD, EETR A PIBn R T R A Composition]t ¥ E
B RS £ E R, - TFComposilienfESIREN 42 — TComposiocF 3 T M . PR L8 HHE
£ ¢ MR QO S EAERE ) il Compasicarad = B R AT Compoed$ i, B2-5EH 1
CompositiondE B Cwmpositnr 42 R L F |,

#oo EARComposiorked

KT AL TR wirld SeiCompositivn {Cvpnanian® |
Wi ik vimual void Cumpesi
Oy
{ress At EE, B
L E— oS
arikdeen . e
3 L e e —— .-aL: T Caamaena]
nansiGhha i 7 g | CLasgostiomy |
-E:.w-':l'lu-ﬂéini-. i} I | | | |
cnonshor, Compss|| | e TeXCamperatton S e T AT
—— | — m 5 I "
LT TR J Dompmed) Compossd)

Hx-5 CompositiomofCompusiu 2B B Fr

P A AR RO ompositon 7 # U S S A L EAEA R RA L, BRI ERT
Rl T P Bk b T, Can |Jﬂﬁiiiﬂﬂﬁ§%‘.ﬂ#ﬁ! | B 3 LR AL T Y [ AT
HMEEE, A TS, YCompositionBEHLErF,. EHEM Composicard
ComposciEAE . Compositorif 38 14 Composition M- FEm, 8 FariF R AR M
ST . Elr-aR o TR RENS. Bl hComposivor I HRIE A ST % 25 1 E) 3T

a6 BEErE RIS RCompostart) ST

B Compuritard TR EFT00 W T ROLID SR A, 10240, RINFESTIEE: TH L A0y phis
OER e T ETewd, mEEaErlasnd .
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LIKEEREBR.

—/~Compositor TR AL I — M AR B THE. #lin, —SimpleCompositord] LA
PATRR, MAZEBERXY “BF" XFEENRE., FHER ERE XENZE g
4%, —/~TeXCompositor£: EH &M T XH % [Knus], SHBERAFE XA, MUK
KAk XAt RIE A

Compositor-CompositionZ () 43 BB T X HF U4 B AR M SR A RIAR AL B
FACID Z Gl 4> B8 . FRATBEHE N B Compositor FE T A ik X Glyph2k, RZHFR, HX L,
BAE 1L 44 Composition ) B A B JT 1 [ 4% il — > SetCompositordfE, BIaI7EEfTH 2243
TH B,

2.3.3 FREX

X Z PR LR Strategy S.OEA M EK . MK ETES 5F R StrategyXf R (iX8k
MRPEETARMNBELE) MENRERERE, H3 Compositorfh £ Strategy . Ef1EHE T A
FIE#E BB, CompositionFf FECompositor B Y IR .

Strategyt& X 57 F 19 48 M FE T A Strategy I E AR IRIT R B BANED, UXF—FK
PR BE R, RALR T X H— B kM AE Strategy SUE 3R 8E . ERMNOBIF P, Xk
FEETCIE, BA TR ERE AR AGlyphdZ O3B LU E—BWE P HR, A Compositor
FARMBAMFPELE, AR LSTREN RSB, R, Compositord Ol 2
LA3Z #¥Composition)3 B8 R ALERLE .

24 BIFARRE

RATEE XS Lexi I P F B B APEM, 55— R R 1230 g 8 DX 48] F oy 57 LA 57 XA
T F_MEMRSFILAPREIFE - ARES . T ETHENAEERX B (8
BIRTEBITRZ]), RAIAMZESHRTREETIMBA S R E. WREMAHAS FENRA
FUEAEX S, BARMRAKETRROREE, XERNERBEIAMK S AEE I
% X B

2.4.1 JEAEE

MNEF&HAELR, BHAPREY RAY RCHFENRIS, RATTLURMEAR X
TR 7R, EMETR 2 XS EERZHEN 0B, FERETENEER,
ETRBEGTEEETVEXBEIAR,

AR LA A Compositionf| & —1>F ZBorderedComposition, Fi 3k %4 Composition ¥ il 7,
& LARAE T R A1 T2 ScrollableComposition B R MME SN &, MRBIMNBEEERFHENEE
#17, WnjgE#BorderedScrollableCompositionZF %, HIRIEN T, RIJGQE TR EFT
REBMmES A, B—-BEmERN, EREBEXKT.

MBEHGERMET -—HEENEFRMEREMYT RG], BRRMNAS -4 axR
7 BRRBIMNAEEBHHRCANET, RIKITLIEBHESGEEMSR (0, FBorder
BISEH] ). XBERITA TRANHESBRENS: BT (Glyph) fi#iR (Border), F—RIRE
R AS R RIE, ATTLUEA R PSR, XAANLHRERE COE T ETHmK
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Wo BE, RZEETHEEFHR, BRERNUFXH L AGlyph TRIEB R LA L AN FE
TREM. ERNWE-EEP, TLEEARNRBRESFEELEBorderkd, WL T
HAbk,

Border R HEX R AHKR? HAFEEXNEFLIRHACHHRINZEEIT, BlBorderd i
BRAGlyphf#y T2, WAMNEE —MRHEHERLFMBEER . FPNZE B FET, A
MROETRER AR, ¥EPE—NFEEN . BHRNETE, AL EEE. R
BAETEE T DARXRA, Z 0% LB H A R 8 E T R A 7 5 B & x4 50 At
%, TARRFFHKXTFZARMR, XBER T Border#E D R 5GIlyphiZE O IR K, RAITE
BorderfE A Glyph#) F 0] PAMRIERX R X .

FAVRYEIX 2615 11 7 % AA Bl £ (Transparent Enclosure) fi#E &, EESTHRMES: 1) #
T (BRAH) d45; 2) FENED, EPEESBRBEMNEELEA TR B
(B, IAEMECAM), AR YER A RRBEAGN A RENERNN, BREA R
W R ERBREZ A RZ RN —& B CRERIERS B HFRIT RN, Bt A 2ot b 4 14
IR .

2.4.2 MonoGilyph

RITATLEEABREHBSHTHENEHHMETHET, hTEXMESREL,
B A2 X Glyph#¥F3MonoGlyphfE J Fi A i Borderix # “TRBMHIEFREIG” RM#F%E (R
B2-7 ). MonoGlyph#R#F T 1 14— NMA LK 5 | 3 BAZE AT iER A4

Glyph
Draw(Window)

v

——< MonoGlyph
component

Draw(Window)

S

Border - Scrolier

Draw(Window) Draw(Window)
DrawBorder(Window)

F&l2-7 MonoGlyphKX &

X {H15MonoGlyph#t E1E R T X & P52 £%EM . #10, MonoGlyphSZHDrawiEIN T

void MonoGlyph: :Draw (Window* w) {
—component->Draw (w) ;

}

MonoGlyph#) TR Z D EH LB — X HER LB IR1E, FIH0, Border:Drawl EBIERT
HAF XK FAEMonoGlyph::Draw, L4185 T/E— B 350 B LLAMO H AL AR S
Border::Draw;@ i AR #2/EDrawBorders R E i1 R . A RINTXIBERERT .
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weld Roreer: slraw faizmdewd wr o
Moma Iyl Do e lwt
Dramdordnriw
BE T Rurder: Do B R EARE B LR R S _iﬁl—ﬁ_"ﬂI:'E'ﬂd:.n.:l{'il'r.'ph':l}mwm
123057 PO e e ool 25 0 e 1 O - (8
B B - TR R Mana Gy ph-F3# 2 Scralfer, w8 TR LETL 00 -1 FEED AT
oA E TR, SEE RS, e B WA LA PR . BT
s A A T s R .,
ATEFRN . 28 A TELexi EARGERIGL A g RS R —R . FRIITTUHEE
— TScrollersE W o8 & S F AR Compositbon K P EINRERR Fay, 2SENTH & Bordor

Mebtp . AR RS RN 2R

E:hol bodr

compesbns
ol

T o

x,_..-f._

BB bR LY

R A L S G T, AP 2 R S TR S roller A YL XA D AT
DRz ERA, QR0 TEEL A, ST, EHEE RS R TR LT
AR E R, IR DMt T E,

iEBiE M Aorder THEE & T MAR F 42 £ Clyphdt R0, A4 B FHRIE 55t
e ey, AR il iR s it A E PR TR, E R R
Sl S B PO 3 W Al [ 61 35 Eo R A R (o B R T T
A5 F WD HI R RS LR FE R A . P B AR S EI E
ML e ey, AR DT el i s 0. Pl Ml L Aot Ll & ey LA, H
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B EIFREBHA S SR EEWE FHAAAS, BT AR A RS E
K% E, ETLURERNAEZCEWHAEIE,

2.4.3 Decoratoriiz{

Decorator(4.4) R T LAE I BRSO L RHEMMA MM R LR, BLERE B
A L HHENTX BIT BB ES 2. fEDecoratori 1, BHfitE A — XS IMAFRHHY . R
VAT LA B AE SUBIE B I SOEE R . AR Eia 25 RS AR & LB AR B
A RREH|F ., Decorator—EAL T RATIELexith E RB 8, Wl ©EAE ZHCRt,

25 ZFRZMMBIRAE

REBEBEGENKETLENTTBARRZRITHNEEREZ —, HlexiBHEM F—
AHFEF G AR BRI LexiifTHRKMB N, FNAERKE T EHEM LexiIMME . K
TR Y R ARR AT b (8

BHE— KEREARMBIIEZ MAZERN ., WBREARARMEBE-FOFE L
FAMAZEI AP RN -3, XEERREE LT R ZER BRI P ERESR
R, BREAVHRERLENAK, BHPERTUFEHX S EN— Mo ABRFE
Motif V& EHRBRAS 5 KRN & LWEe—#, RZFR, —METTFEMEEW
N RARF LA SN EERMA P REXRE.

BOTHBIT B 2 Lexiff & 21 EFERN USRI, HEEHRE LN EREE
By 38 Xt FARAE B SR . RATEA BRIV RE X R KREHRIEN . BITA %I A
BUEE Lexi M 7 AR AE .

251 MREVBEHR

BAMELexifl P A BB BN ARENRE BT, EHAESTENTMIIEART] LY E
TZH, MXEATRETNASTHRE ., FRHETRET, HEEHRNBEREI. RER
A TR “8 44" (Widgets) BIF BN, & OHGRXTFAARE LENE
TR . R FMRAEMRAETHS —MRE. gFOHGTUFERGFZS. B, &
M Zih ISR E kR

BAMBRE AN E DA B TES RIS N BATAE

1) B NEERBMRGlyph FRMRH, M85 —FE O H4ETHE — S GlyphF
X, Blan, M FIScrollBarik T HEAKGlyphiE O, LIERSINE AR Button
PRI A X REMHRA; %,

D) AN REREMBTFEMNNTAARABIFEYEENFLEWES. M,
ScrollBarA] B84 MotifScrollBarMIPMScrollBar B4 F 2 L) 52 S AH B 1 Motif H1PM(Presentation
Manager) RS BITR SN &%

LexidhZ0 X 53 A R LR 8 DB Z BIMESR . Hlln, MlexiBEERE Fk—
A n, EXMEB L — A IE HEERHE Glyph F 3 (MotifButton. PMButtond},
MacButton),

R B Lexify SE BA GBS B 3@ A FHC + + I B8 R MO 26 T4, FRLIBIRMBEE G T N
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—FPAERE IR, TR RETEB TR 2 e B AR o HLexiE BT HALY S8, RITEABAZHE
TR RN A X SHERAR. FHEATR U RLexif P AE EAZSEHOHAEZ
—, MHEE B ITHESRAASHENRMRA, FAEPEE — REMAEN, R
BEZEMachi FIREF T Motif i3 5.,

LexifF BE—Fh 7Lk QI AE 6 D AM TR AR, RO (L5058 % B XK
WSS, AL BRAESBERBINEOHGES ., TLHELS R 22 E KK
B EARBANER, BAVERA—H TR,

2.5.2 IJ EME=RHE
i FRATET REME A T i A C+ RIS R A — Mo 7R 3h A B o 3L«

ScrollBar* sb = new MotifScrollBar;

18 40 SR AR RS Lexi M BRI /D 935, X FMURS ER BB R, RINFANTHRIT 7%
%Uﬁﬁitsb:

ScollBar* sb = guiFactory->CreateScrollBar();

iX B guiFactory 2MotifFactory2$ {9 SLf5f . CreateScroliBar b ff 7 B # WL BGR Bl — 44 3E Y
ScrollBar FE MBI AILH), IMMotifScrollBar, —BIRE P #i#E, ERHEN FTEERA -1
MotifScrollBarf i 2% . HRMEAARK G : EFREAEEMERIPEERFRE TR
K Motif #I2F . guiFactoryX KK 74T BT RS R QRIS RE, WAL
MotifiR 3l %K), 3 HguiFactory AR FRIER %, B CEHATEERIFK. 4. W
AB RPEHOHEFETT.

EARINERAIITH, HIEEAE FMotifFactory £GUIFactory#) 738, TGUIFactory & X T 8
HBEOHAEFRTTAEOMMEE, EEE THUSEALARRIE O 44 E TR CreateScrollBar
HICreateButtoniX FEATEENE . GuiFactory®) 2L BLX 46318, FHiR [B1{&MotifScrollBarFIPMButton
XL E R T, EI2-98 7R T guiFactoryXf RIESRAZIREEM

GUIFactory

CreateScroliBar()
CreateButton()
CreateMenu()

Ao

MotifFactory PMFactory MacFactory
CreateScrollBar() O ----- - CreateScroliBar() O-}------ ! CreateScrollBar() O-f-~----< !
CreateButton() O-fF--- ' CreateButton() O-r--- ot CreateButton() o-r-- Tt
CreateMenu() O v CreateMenu() S CreateMenu() o~ '-: .

'

Vo
) oo
I I
- P
' o Vo
' o PR
N N o
retum new MotifMenu ' retum new PMMenu : : return new MacMenu : :
'
' I -
' ' '
& ' % I ~ '
return new MotifButton ) retum new PMButton ' return new MacButton H
' . H
' ' .
[ return new MotifScroliBar retum new PMScrollBar l ‘ return new MacScroliBar |

E|2-9 GUIFactory2$ 21K

I I
‘..._ wemmmmcaaa
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FA1E T (Factory) Bl & T 7= B (Product) X%, Bit—&, T A0/ AR HHEX
B XMESRT, mREMARMEMAEE DA, B2-108/R T X8R, T ™
AE DHAETRERSEN.

ScrollBar Button Menu

ScrollTo(int) Press() Popup()
MotifScroliBar MacScroliBar MotifButton MacButton MotifMenu MacMenu
ScrolITo(int) ScrollTo(int) Press() Press() Popup() Popup()

PMScrollBar PMButton PMMenu

ScroliTo(int) Press() Popup()

B2-10 g bR MEAR T

RATE BB H 85 — N FER . GUIFactory £ 2 MER LK/ 7 2 R BR JLJ5 8 55 B
L%k . ZERguiFactory ] IR 2REE . —MARFTAMBLMHERA, REMREIHPR
ARE-DMREA—NTERFEEN, EEETUREHER, EEF - MRITER
Singleton(3.5)% TR REHX MR AME . REEQER-KKXNR, AT, BENRER
R RAEiE R T R M fbguiFactory, X EIEE# R QRS DA W, TERMT MR
BArEBEERETRZE

BNRARAE GRS ZIBEEE T, HB4guiFactory REMS 7E 7R FF FF 4R BB LA — N8 T 3¢
1) e FR R AEL R A B L -

GUIFactory* guiFactory = new MotifFactory;

ANFF P R R P BB A A R R R, A I T RS TR

GUIFactory* guiFactory;
const char* styleName = getenv ("LOOK_AND_FEEL") ;
// user or environment supplies this at startup

if (strcmp(styleName, "Motif") == 0) {
guiFactory = new MotifFactory;

+ else if (strcmp(styleName, "Presentation_Manager") == 0) {
guiFactory = new PMFactory;

} else {
guiFactory = new DefaultGUIFactory;
)

RAEERRWEZTNZIERE LT Wik, flln, RATUSRF—DBICE, BFEFEm
AT &, AFKEFTHNECERBEBREZSICHN T FRLH, 60 E a5 E
KA, HEAXRBREALEREFEN T EEIANAT, X—SBREE, BE
— AR FFMotif i F & k% —MotifFactory A K AT RERY .
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HRXBAE T —BRMNASARES T ERA T XL, TR 3 E S
To MMRERNMNKET FE, RIOVEEL—DAFEHRE T EFV L guiFactory, EHH
ERE. RAAE, AEER. MET#iE{kguiFactory, —HX AR T, WA LTERE R
RIGWFIR T RIEAENSIML.

2.5.3 Abstract Factory &3t

TJ7 (Factory ) =k, (Product ) J2Abstract Factory (3.1) B X FES E5H, ZEXH
RTERAEASBELOENER TR —RIEXWHBXER EBEH T AR
H AL, mEEK"SRNZEFEARMER. RATESEFE—MFERREAT
MREEESMRY), FHUE-EHFERZL £/ aWR. RIATEESELH -1 RFH
B EK T S HR B FoR A T MR UBUEBA =R AT, ST &7 & 7 158
P E X 5] T H A B 5= X R A R B

2.6 XFHEHEORS

RFEARREBEFEZ —, H—BEERERELexiFTEfTHE OHE., — 1 F &
BENTHEHEENHORRE-TAEERS L. EEERFSHMNBA. BIr2IE DM
AiEE, BRFE—-SEAHFAMEENHE O RS (WMacintosh . Presentation Manager.
Windows . X% ), BA1H BLexif] UARTRELHE O RE LiZTT, XMLexiBZHENMN
ST HE R R R T 2

2.6.1 BANRE W UE A Abstract Factory#

E—F, XMF LR —/Mfi B Abstract FactoryB X 1E M . {HRXTE 0 RS BH R H
FUESWBRE I Z T RARKARFR .

1 {8 F Abstract Factory# Xt , HATBIREATREN B — AT XA E O A4
%, XERERNMEAN— LR HI (WScrollBar ), 43X —MEEMRERSHE~NEEK
7= #h ( 40MotifScrollBar, MacScroliBar% ), MABRRRINIEELE BRI REKBEREM,
B-NERBUIHR — D RBIAE, MR, XBEKBRAKARERESHREZL. EWMBRIIL
EABANEOHGRN K, K. XEHHBOE-IAMETHE, MRAEXHEL
Abstract FactoryBX Tk TAE. FTURMNABARREHME - HEOMEFESRARAFELY
HOHGRBREN ., RAEXERNABERNOME T EO S E LA E K Create.. 4E .

& O, RITGESHERNACHHMBMEEN ™ RACRBRX A NE, RELRK
IAEF Lexi TAEAE R HOM RGN, RITWEHERBMNEE, PARMNEDZEE R
FAEMBFROTED ., BEXRHRAERE, BARMAESHAKN A CHWIERER RS,

HREEBEREHEE RN, RUBRIRHE—F, F0RXKAUZOERFEERRAAR. BX
FRAME ORGSR ERME —HN . RITATNARNEODRFE—-TE—WHER, &
P& 0 REMLBE—SiEE, F2FaA%LNED,

2.6.2 HIEXLHMET LR
2259, BAONAE TRUBR - Bl ETEH e Windowds, BIFRAEEX T
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MRLAEMNEORE, BABFLELEHIRATHMEEHE D RL . WindowRHE THN
BEHEORGHE M — L.
o ENRMT EEAILITEREHEBRE,
* EAIREZE B ERSGE FARE 1 .
« ENEEBUE A S HRAD,
«EfESREFTEEL (REEL) #OAA. S, HENHEREFNE O, &
ENEREZELER. HAOFTLEF SR, BREE, MF2-307R,

#+2-3 Windows# 80O

® B

HOBEH virtual void Redraw()
virtual void Raise()

virtual void Lower()
virtual void Iconify()

virtual void Deiconify()

3} virtual void DrawLine(...)
virtual void DrawRect(...)
virtual void DrawPolygon(...)
virtual void DrawText(...)

WindowZEH 5 I REL B BRI S O RS, 1EIRATH BB R AR 35 A X A

1) ey X% WindowKHE O RIBMLITEH O REIREWINEE. & B0 B7E F
Window#k OFERES E REMF—MB/NNEBHE QD RS, X —LBIFERKESHE D REH X
R R RAFIE, RITBEEMA,

2) et R GBS THEHFERZENIIENED, HEXHEMNEOROLHIEE
K, HEFER B . 1A, YEN BB ENE D RGH, ROIABR ERXA
O FMLexi, B ALexifk#iFE.

A ER T EEATIERTET, BRI RBITH k. WindowZigRft—4
XFHFRKEHEEORGEHHERNED, FALexiH #4LFH Windows, FFLAEEUH L FFLexihy
B, XEWE WindowH: O LB UAR O EH ACWEREERIEES.
2-345 1 T WindowZ i —SU B4R T

Window & — MR LK, HEKFAIIFAPABNARMENED ., M, MASD .
Bir S X EESEREE D, BEMETNEME AR FFURNGERE X R Application
Window ., IconWindowFDialogWindowiXH A FR LB LR Z 4, BRIMLEREH
ST HBLexiX MM A —WEHOHER, IHEIERREGEWAMBTEMARSEE) ANE
&AL, WFIEER,

MERNEZ HLexiE X TIENELOED, BAREFSFEHEXHNEORABILKE
H? BRARNABEIRACHEDRESE, BAXIMEHOIHMZLFHAEREDREFEXEH,
BHEE?

—RMTEREAWindow KM EN FENEBNTEAE, BMEEFN - MEOFE. H&RIT
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R ¥ 6 L# Lexift, BITEHE—THMKRA. BER—-T, EFRELES AL
£, RINEERFT Z2NEFH L “Window” 2, B TEXELRT-TARME O RELE.
A-MITERNE—TEH O ZREW P RORFELANTE, BEXERNELEE
BAHE AR R B TR BB BIE R, XPRIIEREE S — 1R BITRAEHIFEL
JERCR T RE O RER RGN, FTURITEABARIEE T AR HITEF

glyph

Glyph Window
TN

Draw(Window) Redraw() O-q------- glyph—>Drawf(this)

Iconify()

Lower()

DrawLine()

: owner
IconWindow DialogWindow
Iconify() Lower() @

.
1
S
owner—>Lower()

BEAR X IR 7 B A WG 1, IBARNTERE M AR AR R BAVIER AL
BFARMGL Y. AT RALe A AT H R . BEFTRM RS O RELH . WRRIGEE 3
P EERE O REWNGE, AARNTREERTEX RO LR WindowE RH T3, HEiff—H,
WESRARA 1 O RERS SR IRATIT BGRB8 1 RERIR S, AN LT REWindowK B,
Hop, MAEFARNE ORE . ROTATLGES R AERENE D REHENR. KA
RATEBENEOREREE OMR . RITEZEESTHNZIREHD,

2.6.3 WindowHWindowlmp

AV 2 AP 5L FIWindowImp 2R )2 YOR B IR A R 8 O RS EH . WindowImpE—
MHETHNDREMXAEONROMEE, AT HLexiBTF-MFENTORE. R
AZEHEK — P WindowImp TR LH X BEWindow R, THHEER T WindowHl
WindowImpZIK G Z B X R o

Window
imp
Raiss() Ko— wis P
DrawRect(...) DeviceRaise()
A DeviceRect{(...)
[ [ k
FppllcatlonWInde l DlllonglndowJ

| lconWindow l MacWindowimp PMWindowimp XwWindowimp
DeviceRaise() DeviceRaise() DeviceRaise()
DeviceRect(...) DeviceRect(...) DeviceRsct(..)
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T EWindowImpZR SRR SCEL, BATES T X E O ZRENEEKE, XA LLikWindow

KERRFFHEMB/NEBERE. FNRITEETERY RIHUBEREMUSIRHFOED R

Ho

T,

1. WindowImp#y F %
WindowImpi) 724 F P B R B REEE O RERERE. HERIFE2. 2T AN S
AT 95 Window 3L B i) DrawRect#:/E &€ L T Rectangel::Draw:

void Rectangle::Draw (Window* w) {
w->DrawRect (_x0, _y0, _x1, _y1);
}

DrawRectf 545 SEHLf# A 7 WindowImpE X 8918 5T B S 8 1E .

void Window: :DrawRect (

Coord x0, Coord y0, Coord x1, Coord yl
) {

_imp->DeviceRect (x0, y0, x1, yl);
}

X B _impRWindowHI i AR, ERFE TR B WindowWindowlmp, % M HSLHREH

_impfr#g M WindowImp FHK M LHIE L. ¥ F—1XWindowlmp ( EIXEH D REH
WindowImpF2 ), DeviceRecti)SCH T GEINT :

void XWindowImp::DeviceRect (
Coord x0, Coord y0, Coord x1, Coord yl
) |

int x = round(min(x0, x1))};
int y = round(min(y0, y1));
int w = round(abs(x0 - x1));
int h = round(abs(y0 - yl));

XDrawRectangle (_dpy, _winid, _gc, x, y. w, h);
}

DeviceRectiX #E i /2 B s XDrawRectangle ( EXEZ ST EEEHNED ) RIBEBEEVAET

DR, RWEMBEEXELH, DeviceRectbFIRIESHERITERXME, HRELIHE
ETFTR (HAX0,y0) i fERFE WA T A FRE—1), REHTEREMRE.

[l

PMWindowImp ( Presentation Managerf) WindowImp T3¢ ) X Y DeviceRecti} &4 Fr A

void PMWindowlImp::DeviceRect (

Coord x0, Coord y0, Coord x1, Coord yl
) |

Coord left = min(x0, x1);

Coord right = max(x0, x1);

Coord bottom = min(y0, yl):

Coord top = max{(y0®, y1l);

PPOINTL point({4]:;

point[0].x = left; point [0].y = top;
point[l].x = right; point(l}.y = top:;
point([2].x = right; point{2].y = bottom;
point[3}.x = left; point[3].y = bottom;
if |

(GpiBeginPath(_hps, 1L) == false) ||

(GpiSetCurrentPosition(_hps, &point[3]) == false) ||
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(GpiPolyLine(_hps, 4L, point) == GPI_ERROR) Hl
(GpiEndPath(_hps) == false)
) {

// report error

} else {
GpiStrokePath(_hps, 1L, OL);
}
}

Rt AXFXRRAR ML KZ 5?7 BAPMBAEGXIEE B BEBERNERE, ©5—1
BE-BEEOTUEES R (IHRIANEE) WA, BEXSEREFEEECIIRE
BB DX 35

DeviceRectfPMELBR B R 5 XA LIMAERANRE, EREAR K. Windowlmpf-—4FJ
REEXENRENEORETENMEDREZONER, X8 Window FIHTHE 7 LUK
EEHEOBREFONMSE L, TARFORENAT . SHXHRIMENFOE O RS,
A< HEELWindow2

2. A WindowImp #% &2 E Windows

HNTEBA BRI — N XKBRER: ERFEA— 48K Windowlmp F ¥k B &
b7 Wi, fam&Rmk_imp, BAEEEFEROEAL2TORSE (ARAEHR—4
WindowImp¥3 ) 7 # Q7EREME FIRNMEBM I Z R, MEEREFMWindowlmp,

XL R R E RIFER BRI AT REYE, [BHATH E 8 A Abstract Factory(3. )R BT .
AT LUE X —M S T &K WindowSystemFactory, ER4TOIRARMSH 0 RS%A XM
£ it Julp

class WindowSystemFactory {

public:

virtual WindowImp* CreateWindowImp()

virtual ColorImp* CreateColorImp() = 0;
virtual FontImp* CreateFontImp() = 0;

n
o

// a "Create..." operation for all window system resources
}i

BAERNT L A8 0 RGE X —MREM T

class PMWindowSystemFactory : public WindowSystemFactory {
virtual WindowImp* CreateWindowImp ()
{ return new PMWindowImp; }
// ...
Y

class XWindowSystemFactory : public WindowSystemFactory {
virtual WindowImp* CreateWindowImp ()
{ return new XWindowImp; }
/...
Yi

Wmdow%ﬂiééE‘Jﬁﬁ%%ﬁ'é{iﬁﬁWlndowSystemFactoryﬁ ] %BA:@EKJﬁ OR&N
WindowImpR A I8 L FA X & _imp:

Window: :Window () {
_imp = windowSystemFactory->CreateWindowImp () ;

)
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windowSystemFactoryZF & & WindowSystemFactory = FE M L4, BRAILAT L,
1F il guiFactory &/ 3£ AT WA & LA & . windowSystemFactory ¥ 8 ] FIAR Rl &Y 75 3k #E
iR

2.6.4 Bridget&zt

WindowImp2iE X T — M ARE O RGN E D, BEMNRITRZAREFWindowk O
PRSI IR EN Y . R RE AR E A E WindowImphi# 15 BT RAEWindowXi ., Fr
L4 WindowImpfy8: O R 5 M AR FF RN E Wi R ME -, SBREATR RO WindowKEWK
FE O M. WindowImphyiE D REINSC R R L FREEMB M AT O RE . EW LR
FOIEFEME, BTLURATIHEEFENEGE, RERBRES&BEREDRENA,

B & AR WindowiE O BT X R ARF A K, TWindowImp$H: QRS E O RFER o
¥ 87 1 ThAE 4+ B B Window M WindowImp B K, SORERATAT DS 7 SEBLIX e 11, X463
Rk hit 2 AR LR Lexi TR B SRS ITESE 0 REM HIR.

WindowHIWindowImpf) % £ & Bridge(4.2) R #)— B F . Bridgefi= A B LR L IF
ABHARBKR—ETIE, BMEEIMREIELY. RMOITENFESRIIORTRAIE
HEBER, - XBFFONZEES, B R THOMARRLH, Bridgel RIFRAT
IR RAIE O KB EMS, TAMKEOREHXHRB, RZB—H,

2.7 RRFi#gE

Lexiff) — 26 IhRE AT LAE 3 OB IWYSIWYGR R E . /RATARKAFBBR XA, B3l
AR, BRSO FEEA . ST EREE AR, L RE T Lexifty TR |
Mg AR R AR RN XLTEEE:

o Bl — N EH SO

« TF . BREFFTED—A B

o AT H BY 1038 v A SCAS RS BRI 18 S0

o BB P 30 B AR AR

o BAESCARHIRER, Flanst TR A,

« BHR .

%%,

Lexi i5X 86 P e R AR M AT, ARBRMNAFE-MFENWAPRIERKR -1
¥EWAPRRE., BRRITEFEZNAF FE - RE (B, FEFTUA-ITR
e, WATUA— N RBRTRERBT ). RATBGE A BER A,

i, X RARRRNERTHRNY, RIVEENRXLIE, EXAFRERAS R
WA E IR Z A LSS KBER. BUKE, REARNBIANEEMEHIN, T8
LAZEMR, ¥ AL

BRI RRNTA B Lexifix KSR REFHEY (undo) FEM (redo) © HefE. 155!
Ho, RAIAEMYAUMER XA ERRSBERBEOBREGR P . ARRNAMIZAR

©  EPE— IR KRR
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R BRAE— IR E FLE B A ARF X REE . XSBREM A ZRERENR W, R11d
A A B X U A E A S R AT AR T RR B

AR AP BRENIRHEEDN T AT, RIVFERORETRE—TER, AT
FE BB SR BT A X SR

2.7.1 HE—MER

MENMBITENAERER, — P THSRE RS THMETH X —MET, Thx
BAHEAA T M E TR 27 T R EBHCE R M E TTaw b B S il — 284k

IERATBI X BB E N ETE— R Z IMenultem I Glyph TR B4, FH HEA
i — B AR RN B P — N ER © o AT —ER AT KB RE— N EBRERZ A
R ZANEAE, BHAMA TXEEZEBER.

AT AR EAF P EREE L — M Menultemf 73, REFENTTERBEPITER,
EXHAREBMDE, RITHEAFTENGNERE X —"Menultem T3, EMEITHFARTF
BEREBNTHRERNIAFZFRE X —1NFE, B, IMRFTEEEFRSHENHPARATS
ARk, BAEHEMNRFRAPRERRARHENER,

BIRAVREERES B T AT, R Lexi AR H R A T B AR (3458 304 0T BB
B8 ) RBARERIE — T, WRBNTAG RN I B8 P RS g Rk,
AR A FRATT 6200 [R) A X 5 DT AR S LA SR A R 6 2R P TSR BB D AR . SRR T AR UM 2R Y
BESRE O H LR AR B FER B,

BUTE BTk 0 B R — b AR 14 30T P 3R SR 000 B 04T B3 SR X SR BRI AT S 8L L . X
J5 3 T AR S F 25 R AT RSB AT AT 20 BB K R . IRATTAT LA A — > R B0k & 8k
—4Menultem, HEHTFUTHEL=EEH, SRARBEENBRTE.:

1) BB R VR RAE

2) IRHMERERAS FIBRBUR Rk . BN, — S48 FR A R B8 AR — # A,

3) RBURMEY 78, FEMERIMEREN.

DI bix e, WAIRGZAXN 2K S iMenultem, AR, RATALLES R
FAEAFERLHR, RITERTUAERESMLHRMS/ HECIE, XERES -/ HETAES
BT, BRIk, RATKFEcommandXf R EEE—MER.

2.7.2 Command¥EHFIH

BEENE L —1CommandiiR %, DIRMEAXFERNOED, INMELABEOH-MHR
BAE “Execute” HMl. Commandf)FELUARFEI R ELHExecutetptE, LIRARKIER, —
BFRBILUEH BB TAERRAHMN R, A —EFRVEZLHECKRHBLEER (2R
BE2-11), WXt FiERERBE, —CommanditEER — 1 CommandXi %, BAIHE N,

BAE, Menultem?] PUREHFE— P FRACommandXtF (E2-12), BRI/ E 13K
B —NE B S B Command F R LB, MBERITHA BN REMIEE — XA FHR,
YR P ES—FERRIA, 2RI N AT CommandXt 5 B Execute B E ZPATIEK .
F R A MEAE DA 4T LA R A XA EEK

S MHELEH, EPRELMF, BXRLEFREEMPBANII—THRONEHLEXNR)
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Command

Execute()

_____ A

[ 1 { et 1
PasteCommand FontCommand SaveCommand QuitCommand
Execute() @ Execute() ¢ Execute() Q@ Execute() @
buffer ': newFont : :

: ' ggpupadiawg if (document is modified) {
-‘ us:r that lets mt;\e ) save->Execute()
te buff ] ke selected name
ﬁ\atg goour:;nt :2:1 :ppear in mm’:ﬁ;‘d quit the application
newFont document under
that name
E2-11 #FH4rCommand32IK
z
@y
Menultem |- Command
Clicked() @ Execute()

5 A
command—>Execute();H - ———

E2-12 Menultem-Command% &

2.7.3 MHANEMY

X E N AP M E B (Undo/redo)fB I RIBEEM . I T HBMER -, &I
fECommand# O F 3 i UnexecutedfE .. Unexecute B2 /E B Execute M #4E, A E—
Execute$: 4 Fr (RTF B (5 B R I BRExecute B {ERI MM, 10, 7EFontCommandif-+H,
ExecutetR{E R RFF AR AR 304 I AN ARG F 4% . FontCommandfjUnexecuteBENE 18
XA K SO B &R K BARG 9 F4o

A FEASITHZRERMPMEM . WREFIEHFERRRENERELRNFE,
WLZXNMERERLBEXW, EAESTEEMER, BRERT -EXF, REE—-TAEXH
FHRREFR, WLAETRBBEZFRETEFL2ERR? BRAR—INEE LW FERYA R
ELE I RMBE RN RS —ELEXNE? NEARXHEN, MREAPEREELELN
FARBRERE, A ZALPITHRISE OB REATLLURES E—KE B XWEE, W
RYPAT 2 A=A, AR T EAI R A IRIE,

HEHERTHRE—1HLSRE UM, R4 CommandiE NI T —/ R K Reversible
#4E, BiREIBooleanf, FHWLIEE GXMEE, LURIEZITE LR Eltruesifalse,

274 ®EHEIEHE
IREBEERERKNEHFEMGSNBE S REL—THSHFIBR(Command
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History), BEHITHMASFIR (REHMBH—B44 ). NS LER, G5 HEieR
BRXRAEMTER, WTFER. :

—— LIATfr4

E Ll

— PN RARFE—NCommand3f %, EXMFH, AFPELEHTHEA®S. BEAM
WERBRAEREN, KKTX, BEHNGESRBEERHEE ., 1A “present” WLLMERRR
B AT (RIEGH ) M&rs.

EHEBEmS, RITMARSA K CommandXf £ i UnexecutedfE, INTFEFR.

L

Unexecute( )

E L0

Xt B 64 VA FlUnexecuteZ &, BATH “present” LR — 1 Command Xt RAJEEE , N
RAP HUGEFERBERE, WT—NREXRXMGS AR X, RITTLERW
THRE, mTFER.

{0l

WATUUER, EdEEXNERE, RIOTTLLETEZEROEE . BRERZGAHEIC
FACBE R BRI

BEEM—TRIEEE0HS, RMNATHREEHE LR, Epresent X EEM LSRG
ATLASEEA 2 o Efﬁﬁﬂﬂ’@ﬁﬁ’fﬁﬂ@nu SBF, RATVEAEFEpresent 1 A Command X 5 1Y
Execute, M TEAAR,

\ Execute( )

T8

RIERN P Hpresent KT B, UETETRNEPESEAT - NaEXR, WTFERR.
LR, WRETROBESREMMTRBE, I Lpresent RN K-SR BB . XM
TEMNERPIKER, FPEARAM B RENERS S
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~—— VIR RRH ——
E ez

2.7.5 Command{&st,

Lexif) 4 &Command(5. 2R MM . ZERIAR T EHBERFER, BT 3
MRZFEROED, RAFRREREPHULAEAFER. ZBEORFPTEPEREOLH, —
A6 40T LUK BT R BB 80 R L B4R A HA T &, Bl R#HITEF. XX FRLexiX A
DA R HIERMEE PRGN ARRE, BEAMYTEN., ZEIAETR TETELY
Command#% 1 F #UaS B MMALH

2.8 HEREMETFLE

B — AR RS R BICAGHT, X BRI ENEHROKEEN LSRR
EFR R

X B BRI & PF 523 R AL BT R BR B S R . RBLTHATIREE, BIER
BEMEFH AR OFEESH IR, Bk, RITEANGEIFZEAIEE. —AAREE
ISR A BB SR AL [R) /43 [B]/ R B e B AR , AT BRI AERA 5 MR B35 o

RMNBERRB RGNS CHEHEERE, WX EAEEUEMRTHERE,
B AP E R i A RERANA BLexi IFMIF S WM AT H PR . AR,
RIS ZRY BLexitf HMTRE S . RATTRSMAER ., FREI. HERBESENR
Wi, EERESS. BRENFAFEETSKIIAXFH NN, MEZEGyphK IR TF
%

B EXAEEA LSRR 1) WRREARER, MEMNRES 8 XHESH
METTHR; 2) SREER. BITEXMHS 2.

28.1 HESHMER

WESNERBFRE XA, MBRNTESTECARSBEBTHREZREGH T
ATREEXMEM R CA, RITHFE—RUEBGESH  Br & BT RV RILE .
—SETA BUERRRE NN FEAT, 5—EHRAREAREF, £F—LUREHER
HREVBIRESH . BRATEIVI RPN X REAL B PT A X 2o A] BBtk

Mo, EAHEROBERE, FRSTEEESURRTAVRER. REBSTRZEL
RMLBIRRG XA, BhE—hRER—am, SRR Ui RRFER M e &
ARMAEG . BRARBEAHRENTRFTE - HFOEHTE.

B ABATE T L A AR A N AR BIREN, SEARIMTELF R ARKE A%,
WA . BRI,
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2.8.2 #HEHEFEH

BWRMIWETHEOER - BRERFERS, EEP 5 AFET. REXX KR
FFETHETIRRES Y, ExHEAEERNETEIREEY. BITHmRN—1E
EEARRRE T AL TFETEIEER, RIOTTUERE M RMFL T RZEE TR
MRS .

Hifi, RAEETHCHE SR ERNKESEMN. A IR BT O ZEMmN
BETFEMBSEN . AR B, B REERELT.

RATE T EERPIGX AR R, H BRI RS RE G R RATAT LAV R A8 )
SEERBIETES, FERMA—FEEFR, XUEREDEIN— BT RIEASH K
TE# T g R AR S B U BRI AN RR —Me AR, BfedigidRhdBPHREN
R CIFE SIS

FATAT LAZA Glyph A3 LI AN AN R M R BRAVER SR R T

void First (Traversal kind)
void Next ()

bool IsDone()

Glyph* GetCurrent ()

void Insert (Glyph*)

First, NextflIsDonef/E# R[5 . FirstHia{LiR I8, TR EARELK R Traversal 1S
WE 0 E PRATAT RBE 7, LB AT LARCHILDREN ( 23R E G # FEJT ). PREORDER
(LSRR 454 ). POSTORDERHIINORDER, NextfE# ik aij# 2 F—4~E T,
IsDone | 3R 4558 i R B B. GetCurrent{U# T Child¥fE, BRI LETETT. Insertd
ERE T LARTERAE, ETENEIMBIEALR ENEIT,

— A3 AT LA RN T C++AAB ST BT g ARG S B TS MR SE R I

Glyph* g;

for (g->First (PREORDER); !g->IsDone(); g->Next()) {
Glyph* current = g->GetCurrent();

// do some analysis

}

EERINCEMFATETEONEFRS . IAERASRETEMRIESEH., RITGE
BEPASACEBEF R 2%,

BERZFENRE —SRE, 20M1F, EERT BHRBESUENFORIENREGT,
AEeHFEHmpmBA TR, ik, RIVBEER—TAFBH, #EttasiBkdiEx4Er,
BATRA B A BB AL R Traversal, 2 S TEXTUAL_PREORDERXHEMIE

BATRIF RSB CFENRE, TRFHIFTESRBIGyphEER Y, BEIRBBHRM
PR AEARE R, hEEEARHYLHE b RSN REE, FEE-1E
MR BE R #AT 2 ANR T

B—WRE, —MFRBRTRES RTINS, RGP RIIEHEDRME
FALE . BAIFIA—FKFKZ Hiterators I %15, AT EMREE L XEIHFHPWARIES. R
107 AE i Gk & R G — i R A R B BB S MM R Fpe I X, e SR B oHE O 84T
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HEAMEITEHR,
2.8.3 lterator&RHEF¥

RAME AR A terator iR AR & X —HEAMED . BEETE, EilArray-
IteratorfiListiterator, 3T SCHZHE O LIRAE B M| FE AR ; T Preorderlteratorfl
Postorderlteratorl &AM AR B EM EXARRKBHE TR, B Tterator FREA—NE
PRI HKEIH, fEMRTFRERN, THAXA5IA#THHRL. B2-13%7R T Iterator
CHETFRZENAR, T8, RITFEGIyph2E: O F¥IN T —/ Createlteratorfili R #4E LA
F #¥Iterator,

oo norstor |
First()
Next()
IsDone()
Currentitemy)
terators Preorderiterator Arraytterator Listiterator Nuiliterator
First() First() First() First()
Next() Next() Next() Next()
IsDone() |— IsDone() IsDone() IsDone() 0---1
Currentitem() Currentitem() Currentitem() Currentitem() !
root currentitem ) ;
retum true |
Glyph
;mrenomtor() O-f===--=- | retum new Nulliterator H

E2-13 IteratorSFITE B F2

Iterator$% R ftFirst, NextfllsDonelR:{EFREHBH . Listlterator2& 3L BE B FirstiRETE 1]
FIRE —NTTE; NextfiiftBF RN T —LE; IsDoneiRBFIFIRIBEH R ERMIIREE
PAb; CurrentitemiR [Bliterator fifiE BB JC, ArraylteratordSHISLERML, RAIT ERE M —1
3w &

BAERMNEFTDEAAFRBEHR—METERNFL:

Glyph* g;

Iterator<Glyph*>* i = g->Createlterator();

for (i->First(); !i->IsDone(); i->Next()) {
Glyph* child = i->CurrentItem{);

// do something with current child

}
TE R 15 T Createlteratorig {5l —~Nulllterator3: ] . Nulllteratorf2—-1~iB L Iterator,
EERTHFET, BIERE FERITHEIT, NulllteratorfIsDone#fE £UE [Eltrue,
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— B F LB TGlyph FIK EH Createlterator, & Bl A [FIterator F I — LK, X
KT REETTLTAMNEN, 1WRGlyph#IFT TRE— _childrenFI RHIREH T, I
2. E. B Createlterator 2 fESE BRI T -

Iterator<Glyph*>* Row::Createlterator () {
return new ListIterator<Glyph*>(_children);
) .

JAT S 70 FE R 7 i Tterator 2 I & B 7T B B E WiteratorSC I A . 33X 24638 J7 Wi Iterator
EE R UEAIIE &R ETTH5I . ENRBA%WFEITH Createlterator, 3
B SR AR 77 1R [8] ) Tterator,

40, 2KPreorderiterator NI E LB Blterator, BTG BB MBE—ITE, REET

EAS
void PreorderIterator::First () {
Iterator<Glyph*>* i = _root->Createlterator();
1t (1) {

1->First();
_iterators.RemoveAll () ;
_iterators.Push(i);
}
}

CurrentItem S & 1 FI 4R T A9 Iterator ) CurrentIte m#EA4E :

Glyph* PreorderIterator::Currentitem () const {
return
_iterators.Size() > 0 ?
_iterators.Top()->CurrentItem() : 0;

}

Next#/ER B R i Iterator, 3F B ik B H M4 FIM IR — Mterator, RAHER FH B ETE
R BORAL (B RIXR— 1R DT ), Nextf# filteratoriZ BRI HHE— N TE, BH
EHER. 2R/)5NextliX i flterator, HRE HIsDonetp /iR Fltrue, IPA BRI T3 Y
BIF® (BMF) R . &6l4, Nexti# BT Iteratordf HEXR RSB, HIKRHAT
— MRWSERME T ; BN, RATMSTER T XN EHELRET .

void Preorderlterator::Next () {

Iterator<Glyph*>* i =
_iterators.Top()->CurrentItem()->Createlterator();

i->First();
_iterators.Push(i);

while (
_iterators.Size() > 0 && _iterators.Top()->IsDone()
) {
delete _iterators.Pop();
_iterators.Top{)~>Next () ;
}
}

FEIterator K ZR M EER A FRNA MBI ML MBFTHRTG HFRB—Wm
Preorderlteratorfi 7~ ,, AT RF LI teraror 738, FHAEIM— N HHRHB LT, Glyph
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FRAOFFREMRNZEOEZVRENNTL, HABRERENEIESEW . B Tlteratorfg
FTHCHRARS, FURINERESITSER, EZE0LHREMSEETREED
G HATTE A 38 T st X B T 6, (BBRATEA B AT LUK R PreorderlteratorX H
MR BB, FIHEERFRALR M REN . RATET LEFHC++HIBERE AR 145,
BTV 388 T HA A5 H9 F 3 BE S Preorderlterator B AL o

2.8.4 lteratorg#izt;

Iterator(5.4) B R IR T AL HFFUT R AR Xt R AWM BEAR, EFMUTHRTASEHT
AATES. ZERXMETRAEE, MEFRET EIEHIN AT, IteratorixX
R T B RTINS, ABTRMNFGREEMZ AL, REMIL, Iteration[d]
B R AR R4S AR, Tteratorf A& T HBRATX 2% B 5 £ 1940552 5 AU .

2.8.5 WHFBHITEPRIZHE

RERNA TRFETEM T, TUHTRENS M REFN. XA THY
V&N hipuy Ll IEISE S

BARNMNEREEITHFEREMFAME L. BRIV EIerator2E P ELHT, BT
R H A LG GRE . B MBRNGEX 5138 5 5o 72 5 BT AT 3 1 Z 8] §9 2 51138,
RATUBRAELZHREEABEERAE, XERAIREMNSITHEETEMREEL TR, B
Wi, MFEARRGITTS, RATTLAEFHE S teratorE & - BIIN, JEFFR X FIF2 04,
BEHERE . EFF. MRERMERSITE, BEERN.

B, A SHMTMRET DI, BAKIHREBRBM 2R RITNEFHFE
FhAr AT AT LAY, E— R BT R 7E S ) 8 DT s R R A B4 . RSB TIFRSE, A 46Glyphtt
HibE TEAEEN, NREHEREMNEFHSN, RNEFBHRAFRAENEIT, W
RAERBITMALEEEXENET, WRRMNEFRESH, RINEZEBHETRAOEIT, WA
RA AT, A, REMSHTTRLARRSITAREIT,

BT — 4 E AT LA X BIARFRNETC, R 80— R S eE 1 3l
EITEA L, S3HE—FaHT, AT NGlyphZSHEmM— I RENTHEEE, FARBENES
e BRRIEA, 7EGlyph FI L IX BB,

BRI RBNERM T —FHNSTT, BUOAREES— BT, FEFLTHEXA
R AT AR AL A RAEI RS S0, XA KEHEBUMR I EZM500, B4
AT LA N Glyph2k H B R BEN T — T RE WL, ZREBEEETTFSERFEL. X
BEATAT LB R BR F Glyph K AR SRR dE T3

SR BB SEBAT IO R EBERRNEE, — TR INBIEKRATFE: BEEFN
S THRERIE N, Glyphf#: O SMRB K, REMWFITRIESEHEMEA K Glyph#ED,
MRS HETH EE B R E XFEMAIEE SIPRATE RO R — X EE O T2
BET,

2.8.6 HESH
RAEBRENH, RINFEAE M SPEEMT TS, REBRRNTLAR B R0 IR



iR FFE; B — L HBAHEE 4

R BATRILIAF T8 s B — T30, 3R I R H 5 M heratoriS £ R
fEH . Z-Ierator i & 1 BT MM MM R T SHRME— TETR. S S ETR L ES
THAAM—SrE T EEAURY, $FEEETE RS ER  ER PR
- TR L o \

WL A T S B RE RS B i A e A L ST A S R b e T
FeERmAAEL, A i SpellingChecker i & 2040000 1 B £8) HCEY

vold Bpelllcachecker;:Checs (Glyph* giyph) |
Crargobert o
Row* r1:
Tmages i;

<f do = dymanic_vastcCharacker*= [glyphil |
f4 anplyge the charackers

soAalRR il iz - dynamic_pasteRows s iglyghi |
g

P propara b analyge ofs chiloren
t Blse *Ff (i - iyowmis coasbaInage* = (Glvehl ) 4
s¢ da -ambhing
: i
i BN . T LR A R B R AT D . R,
kTR ST - ph R, SE RS EN. TR b, LR RWAESES
1 B9 B R T, '
BT S B T iRy D8 i ayph ¥ sinim Fiimet e it4a,

void CheckHe |Spsl.ingdaanier k)
BT Glyph FHPIE ¥ CheckMe AT .

woid dlyphiabsiase:iCheckds SpelliwaCheckers checlear]
chueckuer  Clieck3 Ly phSubclaas 1tnial -
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}

X GlyphSubclassi¥ S E L F R L F . TEE S CheckMebT, X472
—MEEGlyph FERHEM—T, RINEFEFEHRIE. HXHA, SpellingCheckers
F8 048 8 — 1 Glyph T2 M F L F CheckGlyphSubclass i #1E © .

class SpellingChecker
public:
SpellingChecker () ;

virtual void CheckCharacter (Character¥*);
virtual void CheckRow (Row*) ;
virtual void CheckImage (Image*);

// ... and so forth
List<char*>& GetMisspellings();

protected:
virtual bool IsMisspelled(const char¥*);

private:
char _currentWord[MAX_WORD_SIZE];
List<char*> _misspellings;

Yi

SpellingChecker i) 25 7 £ Bl Jo 4 B /E W] RBAR B0 F B

void SpellingChecker: :CheckCharacter {(Character* c¢) {
const char ch = c->GetCharCode() ;

if (isalpha(ch)) {
// append alphabetic character to. _currentWord

} else {
// we hit a nonalphabetic character

if (IsMisspelled(_currentWord)) {
// add _currentWord to _misspellings
_misspellings.Abpend (strdup (_currentWord) ) ;
}

_currentWord([0] = '\0’;
// reset _currentWord to check next word

}

B ERAN]E SFECharacterds & L T — MK MIGetCharCode#tfE ., HFEREH e
FEE FRMPRLE, MATREEERE R —X LRI U BIHFEN SR,
CheckCharacter§ F8 4 RFFE_CurrentWord$ A H, MRHBME T RIZXHENIEFHFE
f¥et, EfF AlsMisspelled#{E 2 _CurrentWord FHEINHE © , MR ZAAHF IR,
O RMIVUMHABRKERRALE I EXHMNRRABIRUHERANEF, BNENNSBCL2BCNESFT .
RITXBER/ATHNAREZRATHRFACIINAREYE, RHYAAEINHE,
© IsMisspelled LB THEES, BRH M FLexitiZit, MUXBERIIRARBE . BIIXBELFX

SpellingCheckerdf SRR M A E 3k s BH LU FStrategy B Xk T RAFRMN B ERERE EGBRE23H P
K ALH BT EREE ) o




F2F FHHFE: R —I I BBEHRE 5]

CheckCharacter§ E B P45 BIRMIFNIRT . R VLHFEZEA_CurrentWord, LIERE T —
ANBIR, YR HIE, WA LLE T GetMisspellings B8 P PF B 85 1R 10 IR 5 3% .

e, BRIV SRESZNSEIEAE N EITH CheckMefE, SRELIXE T LM HE
o XEHBPE K AR SpellingCheckerf] IF R X A EANEIG, FHAKBEHKEERUKET
[ R E

SpellingChecker spellingChecker;
Composition* c;

/...

Glyph* g;

PreorderIterator 1il(c);

for (i.First(); !i.IsDone(); i.Next()) ({

g = i.CurrentItem();
g->CheckMe (spellingChecker) ;
}

T R E B 7R T Character & JGHISpellingCheckerX} 2 2 /ERE U R THERY .

aCharacter (*a”) anotherCharacter ("_") aSpellingChecker
CheckMe(aSpellingChecker) ’J'\c haracter(this) L
E GetCharacter()
) . KA TR K R
CheckMe(aSpellingChecker) (] CheckCharacter(this) I
GetCharacter() ////

iy

BT ERES TREBIEHIR, EEEARHBRNE ISR BLERARR
T4 —FpRT R 5047, B ABA R Glyph B F 23—~ 2L T-CheckMe(SpellingChecker&)
HERIE. MNRBAVBRIFE— NI — L HERHIE, FELRENL, EREAHEMRR
IARBELA T AR — MERED . MZAFRNSEEREF M. BB, R
B — BB RS HE 5 00T R BRAE R B UK CheckMe(SpellingChecker& )X HE /R 2
STEIRAE

2.8.7 Visitor R HF3

RAVERAARB I EE (visitor) REZIKAERTT AR ViR BOE X B BOE SHEREKN
—2KNt g © . AHhRAVEH— VisitorZ R E X — MR G P ETED,

class Visitor {

public:

o Uil AR AW MBERA-SRARE. EBR T RMNEOHEX T EHBRE,
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virtual wvoid VisitCharacter(Character*) { }
virtual void VisitRow(Row*) { }
virtual void VisitImage (Image*) { }

// ... and so forth
Yi
Vila) % B TR R4, Blan, FRA1RT LA —>SpellingChecking Visitor 23k
KA P5S; FiHyphenationVisitor F2RMUEF A 57, SpellingChecking Visitor o] LABLR A L
WAy SpellingCheckerBRFER LI, REBRFRERVBERAMNARENEED ., Hl,
CheckCharacter i XU VisitCharacter,

BE#R CheckMeXt Fifi Al & H AGi#E, BAVREAREEMARTE, HRNEFHAE
MERNE T Accept, HEBWRIIZM R Visitor& , DU BRE BB ZALA— /MR EX —3F
Lo BERE X—TFRIT RBFEE X—FH Visitor FE—RI LT/ ZALME T, #
i FEGlyph BRI F R P IX —#4E , - RATR T ISR LS WA 2T k.

BINEZBREHMPERE 1, A1 LA7EHyphenation Vistitor  {f FH U 7 5k B
FASC A, {H—HHyphenationVisitorf{J VisitCharacter#{E i FAL BB A5, B TIEH K
BERFE. EHRAREERAMNHEHR, MEERH - MEFRHEERE RIETBREFH
HHNE (MRENE). REES -1 EF/H L, #iA—1DiscretionaryBE T,
Discretionary B JG /& Glyph- T2 Discretionary ) 3L 4

—Discretionary Bl JLE B F Al BEISNR, RIETFERBR—ITHRE N F/F. R
EREBE—1FR, #B4Discretionary BRI BE— T EFH; WERARZ, H4Discretionary
BAAEMZ T, Discretionary & EHILITR (—MITXWNR) R EREREEHN FXL.
DiscretionaryZE SR B HIFE B C BB EWA RN, BEEXIIMRE ., LR BH
DiscretionaryB B4, W ENIEENTERMIRE . TEULEA T —/ -k AR Discretionary &
EBHERM,

—————— e e e =y ——————

| . | |
\aluminum alloy,  or iiamminum al-!i

2.8.8 Visitoriizt

|AX B PR 2 VisitorBE X — R . RIE M VisitorE R R FRRZEAN EES
5# . VisitorBIRiciR T XH—-MHRIFIEASHERAIHER, EARFFEITEWIES T
WEHAZBHBEMTUALREERTEE S, HEELENA M ERERNRRERTRE
TEWXHENAESE, WERATHMEMREH. GBES. JIX, EEXXREFRE. §
&, ViRFEFREVNEZ B ETEL AL XRBER, HEREH, VihH A
BWREH
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F2F FHIFE: Kif— P LHEHE 53

FEfE R VisitorB A Z BIA R B O — P EERERE: B PREREABRTE? #E
ABE S T HREN — N RERGHMB X RBOF 2 AR EIERFL . 58— a5 e &
MATZBEREH, XXM TRRREWRELKEEN, B, RERGRSGEHEMN T —
NFE, RS EFIRTA ViR & R O LU & XTRAS TR E Visit. 3B4E,

tean, EERATEB T, HI— B A FoolI#iGlyph T3, ¥/ ElUE Visitor R F
%, LME—1 VisitFooddtE . HREZ BRI VORI KM, HATLEZ AR A Lexithn
—RF R T, ARSI —FFEIETT. BrLVisitor AR E S HA TR Z .

2.9 /g

BATFELexi BB B T 850 A [ AR K -

1) Composite (4.3 ) Fam XML .

2) Strategy (5.9) RFARMIRELILE .

3) Decorator (4.4 ) {EIHF /R,

4) Abstract Factory ( 3.1 ) 3ZHrE 0 BEHRHE

5) Bridge (4.2) RFEZIMHHATE.

6) Command (5.2 ) SCHFHEUES PP #eAE.

7) Iterator ( 5.4 ) i ] s [y X 45+ ,

8) Visitor ( 5.11) FRiFRERY" T8/ Hr B J3 0 A2 SO S5 R ) SE B 24k

DL E X i i+ B S AR AR PR TR LexinX HER XA dnE N . B L, REHEMNY
FHER AT LA AT X SR AL AN R B AR o — W0 55 4317 iz B R] BB 48 B Composite e X H B Rk
RS S H R BESCE e . — A GR iR AR)T W] RE(F F Strategy Bk % B AN R H AR L L 19 3F
TERSAMEC T E . PRI 18 0 S T RE J2 3 4% I B Decorator MlCommand /58, 1F #1431 B7
Do

RIE LW RB T Lexi®it i —EEE 8, HAFREHAMH RBERNTEFITIE.
T EHRAMNR, EB#AROACUELU R AR . FrilfE 2 2 HAHAE, K
BEHBERARIEENHELexiY . BFREEIEERECHRITHEREREN.



E3E QIERERLN

SIERE AR TEHIRE. BINE—RGEMS FUOMeIE. HEMBREHIR
BeRt g, — AR BB Ak AR B SRR, T — AN R A R g LB
B AR

biE RAGEABERBKE TR ESMARRKYgR, QEHNEATHENEE. 4X
FhE B & A, oM — A B AT HREE SRS (hard-coding ) M E L —MR/NEA
FIhsE, XETATUBEASBERRBEMESRNIT . SHQBARET WX RER
AR LB —1 2

FEX SR A AW B EIER . F—, BT R T ZRGE AL RA R K
MifE BEEEKR, $=, BAREK T X LRI ITHOIBMBE RN, BINREX
Fix xS AT EHGE R SRR E X WED . Hit, SIERRERAH 2 A7, #elgE,
CREMEAIEN, DRAMAREIEXET A TRBAYHRENE. BIIRGRRASHIIEE
EZHRAH 2T HERE-NRE. RETLRESH (MEHFFISE ), WS
SH (BT ).

AR RIEAMEREMER RN, B, 7E421E 5 T Prototype (3.4 ) B{Abstract Factory
(3.1) FEXERE, WS —2EL T ENREFE: Builder (3.2) W] LI A H A
LI BIE . Prototype (3.4) B LAZEE M LB P ff HiSingleton (3.5),

HAel@R R EEME, RITEIAES M —-ERRUR L EIHHELEFAES S,
AT -8 AP F— I — AR R A — R E—R U EIRER, X%
B R R E SRR FE A X5 A XM RE— MR ERO; &
XFER T, BERETEMNERBZXENRET. B2 E G HE— B g R 8 2 R
MR, FHXEH TS RECEEFEEIHIT TR EHE,

BAT 2B ZAEFRHATUR—-NRBEHEEPAE - MEREMERE . RAMUEE
EEEERGEIENY, RITE—-TIEREEXN—RIFEE, —DHERAEERSE; TREY
BEBELRD—ER, E2R_ K., KERIS—THERA—BIT.

#Room, DoorFIWalliE X | EATHA KBl 7 ERBIH . BAMUE X A b )
B3R EEEEEAN &K, RITEZBIERE . BRREMERET PN BIHERE,
VLR A — e EE A 50 E K RINEE,

THERR T XERZEHXRE.

B EEA NE, FAMEHCH+FRIBEE 2 R Direction3k 45 E 5 A1 A B 79 L :

enum Direction {North, South, East, West};

Smalltalk 5% BLAE FIAH N B9 FF 5 s XL T7 1]

ZMapSite /& T A X B HEM AR IS, AEMAFTF, MapSitefUE X T —#4{EEnter,
EHEXRETHRESFAG A WREHEA—NFE, BAEHLESRERE, WRHFR
B#EA—RIT, MAXBHEIHRAE —GSRLE: MRETIRAEN, RHEAD—FE, W
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4 MapSite
Enter()
, [ I ]
sides Room ' Wall Door
Enter() Enter() Enter()
Maze SetSide() -
rooms GetSids() isOpen
AddRoom()
RoomNo() roomNumber

RITRXEN, PR,

class MapSite {
public:

virtual void Enter() = 0;
}:

Enter A M E 2 WA BAERME T — A AER . B0, MRERE—DFREFE ‘MR
E”, W R BEHE EEERAKE—MapSite £ X1 £ A fiEnter. ¥ 72 Enter VB
HHEBREALERREBE, ERFESMEE., E—MHIEMNERS, Entern] LUK H 3189 I#R
EXNREHN—NBE

RoomJ2MapSite ) — P RIKM FI, MMapSite B X TEREPHEZHNEEXR,
Room# #& 6] HoAthMapSiteXf R 5 H, FHRE—-NHES, XMFRRRREE P RFE .

class Room : public MapSite {
public:
Room(int roomNo) ;

MapSite* GetSide(Direction) const;
void SetSide(Direction, MapSite*);

virtual void Enter();

private:
MapSite* _sides[4];
int _roomNumber;

}:

THEMERR T - E S —E T LRSS T,
class Wall : public MapSite {
public:

Wall();

virtual void Enter();
}:

class Door : public MapSite {
public:
Door (Room* = (0, Room* = 0);

virtual void Enter{);
Room* OtherSideFrom(Room¥*) ;
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private:
Room* _rooml;
Room* _room2;
bool _isOpen;
}i

KMNANTERERENER S, EERN—THAREZREEESGHMazeX, A
RoomNo#AE ML E M B EIS, Mazefhm] LATRE|— %5 5E B9 55 18] o

class Maze {
public:
Maze();

void AddRoom(Room*) ;
Room* RoomNo(int) const;
private:
VAN
Yi
RoomNo#] LAfE AL JEIE K . hash® ., HE-NEBPAHMT—KER, EHRIIEHLAF
A BXEHT, MRETFEENED TNAEE-TREXNROHHE L,
RIVE LM 5 — A HK R MazeGame, HERVBHE, — MIFLEENVEREN T ER
R —RIRER AR MBRE S, REEEREN. 0, TEHAHRRABEHIE %
B, XTREHEDFEAMEAIZE R —B U4

Maze* MazeGame::CreateMaze () {
Maze* aMaze = new Maze;
Room* rl = new Room(l);
Room* r2 = new Room(2);
Door* theDoor = new Door(rl, r2);

aMaze->AddRoom(rl) ;
aMaze->AddRoom (r2);

rl->SetSide(North, new Wall);’
ri->SetSide(East, theDoor);
rl->SetSide(South, new Wall);
rl1->SetSide(West, new Wall);

r2->SetSide(North, new Wall);
r2->SetSide(East, new Wall);
r2->SetSide{South, new Wall);
r2->SetSide(West, theDoor}) ;

return aMaze;

}

ERBXNRBT MRV E-TERAINFRINEE, ERMYERN, EREPEFE
BRFERE, FN, RoomAIH4ESS AT LARRTASEEERMMB L FRINE —H, EXLEHR
BB T HMMT . XMERBHERENEHERAETFENKMIETFERRE, EEEHN
i RETESS, AEGRBERERNEXTRARY, RREEXE—XEREEHLHR
BIEBR—SRENENRSETHE—XE ST EERIFEAFTER,

SR MBRA B R MAFERX N RITERE, HRLOLEN, HIE, CIIHETERE
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X~ R EHRE,
BRAGEE—-TEE (FFAMNARN) BTEENEENFEXRFER—-ICAENXREMR
JBo BT BEEAEE A AL, B DoorNeedingSpell, E2—R{LBEE — 1 FLIEA REH
i EATH AT LA REnchantedRoom, —NEILAAERFHATERFE, HinfE kAR R
WiE. PRERABERA S BB CreateMaze LU LT X S0 H K RIMIXT R BN %K F R ?
XAEOL T, AR A B K RS R Xt 8 SE Bl S F TR R . QBRI BRI T ZRA
7] 75 i N SEFIL E TS i R 2 X X sk LR i B A5 A -

o IS CreateMaze ¥ FI B R B M A BB R QIR R EMHE . BRI, BRAmATLL
g3 —MazeGame ) TR I FHE X LB RE, M ZEHEAMBE, X—FEE
Factory Method (3.3 ) #=—/ilF '

o MNRALH— X R 45 CreateMaze/ES R BN H] . SRR, IRAMRT LMEE AR B
SRORNAEFE] . BREEFI RIS, X R Abstract Factory (3.1 ) A M —/MF,

« MRAE B — DX R4 CreateMaze, X AW S AT ATE T Frgvs (926 8 b & 5 1) . &%
BRMIINERE, RemEeIE - FRE, IBAMRAT LIE kRS § E ) — 34
Bz EHEEMN A, XEBuilder (3.2) K —FF,

o ISR CreateMaze H Z R R B A] . BEREFIIX RS EL, B I FHE X LT 883
HEH, AR LU AR X B X 2 R RN 5 AU 2K B M L. X & Prototype
(3.4) BABH—FTF

F T HIEAAMK, Singleton (3.5), B LARIESNIF K P {UE —1 2 B M BLTA Bk

Xt R A ARE I B E—ATFERPTLRLTRERA . Singletonth (X E 5 FY B
e, HAFZHCHEHRG,

3.1 ABSTRACT FACTORY (3£ T/ ) — Sl asEst

L&A

Rt — MR — RIS LB R8N, MEFREEIEEkKIE,

2.8 &

Kit

3.3

ER—-NHXFLZHABE (look-and-feel ) tRHEW A RE TRM, #HlIMotiffl
Presentation Manager, AN [FEMHERNAE HEMENFZ. HOMBRASHSRE ‘60488
E XARIWSERAIT R . ARIERRNAEPRHERIK ] BHEYE, — R ARNZN— T FEM
MBS IS RIS T B E DA BRI e BRSNS DA 4R HRLE
AR M R AR AU

AR P X — [ BRATT AT LAE X — R B WidgetFactory, XMEFERT — AR EGIE
B-REAEFAOHGNED, B-BEFOHERA —IHRE, TEAEFRULHTHOA
R E BRI . X TFE—THREODHHE, WidgetFactory R O EAE — MR EIF & D4
BT R BEE. B R EBREUFRESEH QA4 , BF P AMEANEEEHRR
Whos BLiAS  XHER PR T — R PUR RS, T R
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oy Cowr]
Coatoitont, [ ] |
A
PMWindow MotifWindow
"“Wld;‘;mw Mo PMWldOﬁJFmW ---------- .i
co | [omime |
A

..................................................................

G —Fh L BRAR HE B X B F — 4 B AR Ay WidgetFactory 28, B— FREIEHAMEHTRES
BB E DA ERYE, BN, MotifWidgetFactoryf)CreateScrollBar#{E 3L # 4k 31K
B — A Motif B 3h 5%, TAHRN FIPMWidgetFactory ¥ {E & [5] —{>Presentation ManagerftJ¥& sl 5% .
% P Ui id WidgetFactory# D QB & D H M, M1 R AE WP LI T R & TR XU 1
A4, B52, FPUEHEEE XHEORE, MAFERRENRALKED,

WidgetFactory L1838 7 EA S D HM R Z KB X R, — Motif & 35 &N 1% 5 Motifik
. Motif IE XA ar—RBMAH, X—ARSEMERIEEHAMotifWidgetFactory H45 R4 B 3
k.

4, & M

7E LA 8 850 7T LA {8 Fi Abstract Factoryfzt,

s N REGEMN T ERMZ RO, 4AMERR,

s —NMREEREBNTRRIPH—IREER,

o YYRE IR — RIH KM= F 3T R AR LB S TES 6 Rt .

o MRBH AN EAE, W AR R TR O A RLIRN

5.4 #

R B I T B R

AbstractFactory

CreateProductA()
CreateProductB()

|

L |

ConcreteFactory! - ConcreteFectory? }--«------ :

CreateProductA() ' CreateProductA() v —
' . AbstractProductB
CreateProductB() ! CreateProductB() !

..................................................................

6. 55 %
« AbstractFactory (WidgetFactory)
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— B =R RBRERO,
» ConcreteFactory (MotifWidgetFactory, PMWidgetFactory)
— LA B S RRAE
« AbstractProduct (Windows, ScrollBar)
— A—EFEENREH D,
+ ConcreteProduct (MotifWindow, MotifScrollBar)
— B X — KA 0 B T IR ™ R X R,
— SEB AbstractProducti® 1 .
* Client ’
— {8 F 1 AbstractFactory Fl AbstractProduct2E B B R EE O
7. W 4
o i H7EB1THT %] 88— ConcreteFactroy B L Hl, X—EMEM T Q@B ARELH
B R . HOIBAFEKZGIER, FPNFERAARNREET,

* AbstractFactory# 7= & Xf 5 i €1 8 ZE 38 2| 'E # ConcreteFactory ¥,

8. & %

AbstractFactoryRizCA T T B — 204k & flk

1) E4 87T A4 ¥E  Abstract FactoryB R H BRI i — Al RE, BN
— L) HEQRSAXNRWTIEMLE, EEEFR 5?@9@%%5}%0 FPELENR#HR
BEOBRYEH, mRaRRA0ERET WERPHSE; ENAEREEFSRES,

) ERAHTRBARAT —NRET RE-NMAPUER—K—EBIEE R
Hy it E, XEHRRE - N AMEET EREES. EARHREREN T B f#AARF
WrEmEE, XREEAA- TR MR T 1% &B‘menn%ﬂ FRUAREA = & RIS LR
MOE. ERMMAPREMEFH, BIMUFFHRIMENGY T RFEFHERZD, #
5L 3 M Motif & 1 4 /4 5% ¥ My Presentation Manager®f K 4014 o

3) EHATE Ry —8 KN  H—PRINPH= AR IR —E T, R —
W REEFEHR— PRI FHIXTR, X—RBEZE, 1M AbstractFactoryfR A 5 L X f—'?\ o

4) A HFHAH LGSR BUTBHK I UEATHHEN™H. XRZEERN
AbstractFactory ¥ C1HE T AT I BB P B G . SIFHR R = ST By Bix L) #0,
X H ¥ B AbstractFactory2§ R A FRIKE . BISELH—TiHEX AR B K — Mk
&

9. % #

T Hi & SL B Abstract Factorff s i) — A FEAR

1) # L 4Hh B4 —A PP —REN T 5 EF HFE —{-ConcreteFactory I L], H il
T ) 8% B LB —1Singleton (3.5),

2) 4l %  AbstractFactoryf(U E -4 R atdE o, EEMETHES
ConcreteProduct ¥R ELHRK , BRBEEHN - N HERIE-INFTREX—TL] FEk (2R
Factory Method (3.3)), — 1 REMI HHEIMTREE KL FEUBE™H. B8R
XHEMLHBEE, BEHERENINTREIIBEES -THFHRAET 7, BExE™5
RIEZ R/
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WRA B TRER =S RS, BET trl LU# FfPrototype (3.4) AR EM, B4ET
ITERAERR B - ANRR LSRR, BEESEH RGNS
EETFRERAMTES, FEAREMINTRRIBFTE-HOEET %K,

WAt R Smalltalk P L — N EFREBN T MFE. BT E 8 FpartCatalogh
FHRPEEEHEERNER, FEmake: KRZERHAEHE:

make : partName

A~ (partCatalog at : partName) copy

BT A —AJ7 kR Ia % B 3t

addPart : partTemplate named : partName
partCatalog at : partName put : partTemplate

JREGE S A— SR VENT, AmBogms T .

aFactory addPart : aPrototype named : #ACMEWidget

TEWKVERE LM RENEST P (HlSmalltalk fMObjectiveC ), X NHFIREIN Ll
BER TR, RATLLE X BB T M — M REBERE— RN TI), BB, K
AU A FEE— P BAT o, INMERT R Ehe@BE BN 5, XBERER,
XERRBEAT I8 T HMLH . /R LGRS SRR AR FEIBA— B
T HER, REX—THHT . I-FEFATESHER, MAETRENFERS
BB LKM,

RAT IS M Smalltalk F IR FIRBM T —4, ETRMEABRE — - — L6
BpartCatalog, ER—NMFM, EHERREEMINETF . partCatalogFF ™ M AT R RFF
B E B FRY, Jy Bimake: BUFER XA

make : partName
A (partCatalog at : partName) new

3) EXTH Kb L] AbstractFactoryilil # A —M ET LA™ RE X —MRE, ™
SRR B R TR BRAE BRI P . I — R A4 72 B SR B ZE AbstractFactory 9 4 O VA R BT R 5
EHEXHE, —PMERBFEEARZE2MNETRAEBRMNROBERM— 2. ZBEEE
THEIEMXRMFE, ERIDR-AEFRFF, — B, — 1 F/E, HAMEMT
IAR IR FPr= B AR, SEBR i FIXFh ¥, AbstractFactory RFEFE—/ “Make” ¥EF

— M HERECBEMNBRHHENSE ., XRECZITEINRETRERNMETRYWHRE T
$0F 52 N

C++XFEMBARELES SMIL, X—FAEAS AEXL T Smalltalk X SR BIE
B BN REBEMRINMRBESL, HELENRITUHEFRENNZAELNRE
il ¥ e B IE T K RURY, R A BEETEC++ P E . Factory Method(3.3) A SEBLFR 41568 T /B kE
BEC++ P TILX A SELERIE

B EEMEATE LA B H LR, BE - FROEE: BrA N S5E B R T4
ERARHMREDRENAEF ., BFPESER SN - R0EHHETELHOBE. W
RNEPRERTHHE FLEMRORE, MRILBEHALEEIHREEZEOEE, BRE
PR LASERE—N i T 8854 (downcast ) ( BHNFEC++H Fldynamic_cast ), BXIFABREA
TeELeN, HRm TRUBRITESAN,. IR—THENRER SN BEONRE
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&

10. 4X, &5 745}
A TH 3 F Abstract Factory B RSB RATEX ZEHHITIEHIRE .

KMazeFactory il AR R B HIA M. EREFE . SHMEMFRZEMT. ETUHAT—
MR R TR R R E MR ENRT . REETUBAT - HEIEEEER
BFF. Sk EWEFEMazeFactoryfEA— S8, R AR EZQRIFERE . 35E

BEFNITHR,

class MazeFactory {
public:

Y

(8] 48— T 3 — A B B A 5 18] A AT 2 18] B 1] ZH BB /2K B B B B IR B CreateMaze

MazeFactory():;

virtual Maze* MakeMaze() const
{ return new Maze; }
virtual wall* MakeWall() const
{ return new Wall; }
virtual Room* MakeRoom(int n) const
{ return new Room(n); } .
virtual Door* MakeDoor (Roem* rl, Room* r2) const
{ return new Door(rl, r2); }

CreateMazeXf X & TR MG, XFEEHREHALFNHGORRE,
X B J&—~PAMazeFactory A2 AU BT LA I CreateMaze , BB T ARG

Maze* MazeGame::CreateMaze (MazeFactory& factory) (

}

M 18)E#MazeFactory ) F2EnchantedMazeFactory, iX&— R8T EENX TN T

Maze* aMaze = factory.MakeMaze() :

Room* rl = factory.MakeRoom(1l);

Room* r2 = factory.MakeRoom(2);

Door* aDoor = factory.MakeDoor(rl, r2);
.

aMaze->AddRoom(rl) ;

aMaze->AddRoom(r2) ;

rl->SetSide(North, factory.MakeWall(});
rl->SetSide (East, abDoor);
rl1->SetSide(South, factory.MakewWall());
rl->SetSide(West, factory.MakeWall()):;
r2->SetSide (North, factory.MakeWall());
r2->SetSide(East, factory.MakeWall());
r2->SetSide(South, factory.MakeWall());
r2->SetSide (West, aDoor);

return aMaze;

]~ EnchantedMazeFactory¥§ & & X AR # B lREFF3E BIRoom, WallF A FH TR,

class EnchantedMazeFactory : public MazeFactory {
public:

EnchantedMazeFactory () ;

virtual Room* MakeRoom(int n) const
{ return new EnchantedRoom(n, CastSpell()); }

virtual Door* MakeDoor (Room* rl, Room* r2) const
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{ return new DoorNeedingSpell (rl, r2); }

protected:
Spell* CastSpell() const;
}-

REBRRBINBER N REWR, EXNFRE, 8NFERPTUE - ME#R, mR
XAEHIREE, B (24) BIFEEE, RATTLAER—RoomiIFRUM TRER — 1
BMERBRIFURZKERRERIET . RITBWEFTE— AN Walliy FRLIA T X HEMIBIT, &R
185 FR X 2625 HRoomWithABombFIBombedWall ,

ROV 2 LB G — 12 RBombedMazeFactory, Ef2MazeFactoryf) T35, Rk T HERE
| ®:BombedWallZ [ T 55 [B] R RoomWithABombff) , BombedMazeFactory{X 7 & & L H1~ ¥ :

Wall* BombedMazeFactory::MakeWall () const {
return new BombedWall;
}

Room* BombedMazeFactory::MakeRoom(int n) const {
return new RoomWithABomb(n); .
}

HEE - MEEERORERE, RI1{UHABombedMazeFactoryif fiCreateMaze,

MazeGame game;
BombedMazeFactory factory;

game.CreateMaze (factory) ;

CreateMaze 7] LA #Ut—EnchantedMazeFactory 3L B B 1 7 T R IR T .

I EMazeFactory{(UR L) FEM— N ES . X REBEH LI Abstract FactoryfR M
Ao FBfFEEMazeFactory AR — MR E; A B HEMENAbstractFactory2 kN
ConcreteFactory, iXJ&Abstract Factory B EX M BN AW S - EHEHELTH., BN
MazeFactoryR2— 158 2 M T)” F AR RESE, @dER— T FRHAEEXTEREHER
&, BEMRES LB~ ¥ MazeFactory,

CreateMazeff Fi] 55 R #SetSide BRYE AR E 1M & H . 215F & —/ BombedMazeFactory
BlEFERE, MAZXERK B HBombedWall il RoomWithABombX R AWK, R
RoomWithABombuAZ5iij (6] —>BombedWallf#) 545 & FEMA B R, HATCKABRMEHN
1 B2 5| A LLEAT A Wall* B Bombed Wall* (1 #5 #: , R E X B ¥ LR —BombedWall, X[
TREFHBREBE LN, TR H —4 BombedMazeFactory 8| 8k F] MRHIE X — &

HR, BSmallalkXH KB X BEFTATE B TR, BUREIIERIZEWall
BT R K7 BB — A WallK ] ST A B TR ZI4E1R . {3 FiAbstract Factory s HEgE, &
AR E A FEER R ISR, WA BT Ik X B 1T 2145 iR

ik AT — 1 Smalltalkffi A< i MazeFactory, B{UE — A B4 REXT 2/ HSEH
make¥2fE, WA, BAT FHEREIENTRE2,

B, RATHASmalltalkE — %4 ) CreateMaze :

createMaze: aFactory
| rooml room2 abDoor |

rooml := (aFactory make: #room) number: 1.
room2 := (aFactory make: #room) number: 2.
aDoor := (aFactory make: #door) from: rooml to: room2.
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rooml atSide: #north put: (aFactory make: #wall).
rooml atSide: #east put: aDoor.

rooml atSide: #south put: (aFactory make: #wall).
rooml atSide: #west put: (aFactory make: #wall).
room2 atSide: #north put: (aFactory make: #wall).
room2 atSide: #east put: (aFactory make: #wall).
room2 atSide: #south put: (aFactory make: #wall).
room2 atSide: #west put: aDoor.

~ Maze new addRoom: rooml; addRoom: room2; yourself

IEMNIRATAESE I — T Fritie, MazeFactory{UF% — 1~ 3L 4|3 BpartCatalog Rt — N F 4,
XANFHROERAXRBEAGNZE, REB—TRITRUTE B make: 5B

make: partName
~ (partCatalog at: partName) new

B AT LGB —MazeFactory 3 Fl B R LB CreateMaze, FKf1# K MazeGamel
— 7 B:CreateMazeFactory B 88 T

createMazeFactory
~ (MazeFactory new
addPart: Wall named: #wall;
addPart: Room named: #room;
addPart: Door named: #door;
yourself)

B ARMNR SN ERMEEBK, BALLEIE— 1 BombedMazeFactorys,Enchanted
MazeFactory, #lfll, —/EnchantedMazeFactory "] DIiX H 8 612 .

createMazeFactory
" (MazeFactory new
addPart: Wall named: #wall;
addpPart: EnchantedRoom named: #room;
addPart: DoorNeedingSpell named: #door;
yourself)

11. Sk i

InterViewffi f§ “Kit” JG4R[Lin92]3k % /R AbstractFactory2, & E X WidgetKitflDialogKit
ST RAEBSFERBRNEHEXWAP REXMR ., InterViewiR B — 1 LayoutKit, iR
WA ENSRERARRIBIE (composition ) X5, Hlin, —MES ERAKFESABRE
XRENL (EREENR ) WRERERR ME BRI

ET++[WGM88]{# fil Abstract FactorylEX AR BIZEARRIE N R4 (Han, X WindowsFHl
SunView ) [EM AT, WindowSystemi R HELKE L —EE O, RKEBERE O RLARRE
AIXtE (FlinMakeWindow , MakeFont, MakeColor ), B/AMFI AR M REWE O REEL
B O, BITRZ, ET++818 — 1 E{&AWindowSystem TRHELH, LIAIBBANRS
/00 -

12. A8 XA X

AbstractFactory2@ ¥ F T.) ##5 ( Factory Method (3.3)) S8, B Ef1&TLLA
Prototype3EH .

— AN BT EER— %84 (Singleton (3.5)),

3.2 BUILDER ( Afa% ) —XIReI@ B

1. €8 '
B— M ERMRONESEHNRRSE, EERENHRESETUSBRFANER,
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2. Hi

—/ RTF (Rich Text Format ) 3CA43Z A =i (7] 12 25 N BEAS RTFH 8ok /0 IE 0,
DR E 28 T LOKFRTF SCRY 5% 0 g3 8 ASCIIC A B i i — BB LA B N gm B A9 1E SCHT D4
4, BREETTRERNEEREXRN . AREREHRESLRPOERGEM, [
A A RTFII1E4% o

— AR R — T LUK RTF R 8 55 — b IE 3R 7R i TextConverter ¥ R Ao BX 4
RTFReader¥s, *4RTFReaderSRTE Y HATIEE 2 Hr8Y, B {# A TextConverter X M¥s#:, X
#AA B RTFReaderiR §] T —ARTFARIC ( SR E# IE X2 —RTFEHT ), EMEEZ—1
3R #3 TextConverter £ ¥ 8 iX MR, TextConvertert % fi W17 HIEH U K AR EH R
FRARZIME, MTEFIR.

RTFReader . TextConverter
ParseRTF() @ |joooider o
' ConvertfFontChange(Font)
ConvertParagraph()
while (t = get the next token) { ! A
switchR_I.Type( [ | 1
F ob'\‘a1i_l§er—>00nvencmramor(t.0har) ASCHConverter TeXConverter TextWidgetConverter
P&n‘@er—)CorwenFOMChawe(mFom) ConvertCharacter(char) ConvertCharacter(char) ConvertCharacter(char)
: builder->ConvertParagraph() GetASCliText() g rtFontChange(Font) ConvertFontChange(Font)
T Paragraph() ConvertParagraph()
} ' GetTeXText() GetTextWidget()

'
' : )
' : H
' ' H
' ' H
.- " TeXText '-

TextConvertf) F 25 A [F # A A R A R AT R RLE . Blan, —~ASCIIConverter 2}
MR R E XA, AR MERIFR, 5—FHE, —1TeXConverter¥§ & A LIM TE
WORBERME, DMEAR—RBUE XA RS BEMTEXE /R . —~TextWidgetConverter
B R — A E 2R P R S LAME R P S g IE S

BRERBLBUBAMER - NEAMNZOIHRSEMREONSE, HFHRJMYTF
BiERE, DY T — P RTFCRGHATIBR T,

Builderi X iR T A X EX R, B PHRBBEZEX PR AERLE (builder),
i B e 2R MR B B2 (director ). 7ZE LEMFF+, BuilderBI=0R 407 XA E &
( BIRTFXCHKIEE A TER ) SHARE#UBARA - HEERNAEERI Bk, Xf#E
AT LUE FIRTFReader BB AT H L, IRERTFXEEIZA R M EXRF—RFEALR
[7] B TextConverter Y 725 A0 B iZRTFReader B 7]

3.ERAMK

FE LA T 1 50 F Builder X

o BEVEE 5 R B B Z M L TR R E B AR LA R e EREC T e,

o Yt BN A VF B S B X R A AN [E R R BT

4, % .#

W T 1 EB AR,
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Director | Duilder Bulider

Construct() o BuildPart()

' %
for all objects in structure { 1

buitder—>BuildPart() ConoreteBullder |-------

BuildPart(}
GetResult()

5. 55%
« Builder ( TextConverter )
— JEIE— 1 Product R R M &N EAFEEMBRED
« ConcreteBuilder ( ASCIIConverter, TeXConverter, TextWidgetConverter )
— LB Builder iy H 1 LA A BC I fh 984 o
— SO E TR FRR .
— R EEHED (B, GetASCITextFGetTextWidget ).
+ Director ( RTFReader )
— Hy & — {8 FiBuilderf DI ST & .
¢ Product ( ASCIIText, TeXText, TextWidget )
— RRBHE R EZNT % . ConcreteBuilderf %= M NI RRHE L ERERLE.
— AT AR, X SRR AR B A RO
6. Wtk
» Z P Q| Director’t R, HAE A EKBuilder X RF#EFTACE
o —HPESEERAER, SRSRSENERE.
o AR ERAL IR T A HIE R, IR RN A
o B AR PR o
T G 93¢ 5 B3B3 T BuilderfiDirector & {if] 5 — 1% P UME® o

aClient aDirector aConcreteBuilder

-H new ConcreteBuilder

.................................................

new Director(aConcreteBuilder)
Construct( ig BuildPartA()

BuildPartB()

BuildPartC()

GetResult()

7. %R
iX B B Builder 09 F MR,



66  RABA . TEH G AR REA R,

D) ERGETREE-ANFHHAARFEAT  BuildertRIRMA R HB[—ME SR
B, %EE O 318 4 ARAS AT LU BSEGX = S R R NS, B R BTt 7 R
f%RmE . RAESRETMRTEOWEN, RERTZ™HPATRRNFTEEH A RE
X —F B A o

2) EHHERDIRFTRES A BuilderB BT HE-NERNRWBBMER TR
BB THROERE, EPAFEANEEX=RABEWHRNTERR; XELREFHA
fEBuilder# 0 ##9, - ConcreteBuilderf@ & T QI BHMER —MFEF MM FIH NG, XL
REBAFEE—RK; REANFMDirectord] LE AT MR EESHER EMIERRIK
Product, ZERIEEIRTFHI T, RATTLUARTRRE R SRR E X — D88, tin—4
SGMLReader, 3 AR TextConverterd FLSGML L AJASCIIText, TeXTextHl
TextWidgeti¥ 4,

3) BEA Tt RE T EHmHES  BuildelRX5—F FRAR= SO ERKR
KRR, EREFHENEHR T —F—SWE=RN . (UH%7™ 5% T 6 E A W E LS
FELEIE . B tBuilders 0 AH QIR R BEE T M S B> S M E 8 . X EARAT LA
FEMNEERWEDRE, NSRS FrE ™= mr RN IREm.,

8. £

BEAB— MR EBuilder N R R E AT EERQBHE - MG E X —MRE, X
YESREIE I T AEBAM . — 1 ConcreteBuilderds 3t 5 A AR (M {4 B 8 X 2631k,

X B R A — S B R A SE R ) R

) $Eefettite ARSELHHRBEENNTGE, HitBuilderd$E O LR BELE,
DA g 25 Fh 24 BY ) LR A BRAR A 72 o

— A RBHRIHEEETHEMERIEOER ., MEFHRNERRREBERMBI> &S,
WHEXHABEMRERE T . ZERTFHH 74, £EBHHBRT —MRiCFEBeERmIEes
i THIEXH,

BEBRAEREH R ESSME T ™ REE. RITERERG— 4 H§9Maze
#-FH, MazeBuilder$ 0 RLFHRTEE SR B Z B M—B 1], RIBESFHXHE KR
M EMENRREWRES —BF. EXMELT, 2RFLSBFELRELFRE, R
& R ERENEEAERE RGBS

2) At A FREAHSEELE EEFART, AEKRERBERNTR, EMNNERHEER
MEZRUZTHARB=GUATELKERRKKER . 7ZERTFHF9, ASCIITextH
TextWidget W Z A KAIREA A RED, EMNEUAFEIRMED, BAFPFEYHAENE
AR EERRE, FHALTHOEM T HIEBuilder A — 4~ BRI FBEA R
AL E R o

3) £Builder P A F kA E  C+, ERFERBERFENEER AR, MEHE
EMEXE TS, XEFEP REE SNBSS ERE,

9. K

FATHEE X —CreateMaze i 5t EREHIZER, T LIFKMazeBuilderfJ— M BLAS KT RIEN
e 3/ 8

MazeBuilder3SE X FHEHEE D REIEXE .
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class MazeBuilder {
public:
virtual void BuildMaze() { }
virtual void BuildRoom(int room) { }
virtual void BuildDoor (int roomFrom, int roomTo) { }

virtual Maze* GetMaze() { return 0; }
protected: )

MazeBuilder();
}i

WO 1) %E, 2) E—MEERESHREE. 3) £4 2B REZmN T,
GetMaze#fEiR HIX N E B A% 7o MazeBuilderf) FRB HEE SUX S/, BREIENIHAIE
IR E

MazeBuxlderE’JE?ﬁﬁffk.“"%ﬁ’éf’ﬁﬁké‘ﬁﬁ&&f1& N3 bfﬂ%lﬁ%ﬁ%ﬁ% hT
& FIRA S REE AT BOGREIR T s,

HMazeBuilderd: 0, A0 ABE CreateMaze i 5 BREL, LI BMEN ERNSH

Maze* MazeGame::CreateMaze {(MazeBuilder& builder) {
builder.BuildMaze () ;

' builder.BuildRoom(1);
builder.BuildRoom(2) ;
builder.BuildDoor (1, 2);

return builder.GetMaze();
}

¥ XA -CreateMaze i A< SRR AR, TEBA AR WM X B AT RN —EEIE
X B iH] l‘]%ui%ﬁﬂﬁ%*@s—u&izﬁﬁ%#;%ﬁuﬁéﬂ%ﬁ‘z&%&@ﬁﬁmo AR EER W B)
75 %%%ﬁq*%ﬂ“%lﬁﬁﬂﬂm BERAEBZ DRI REFAREREREN ., XS SRE
HREHRRI I RERS —E, HHAFTAMazeBuilderf & P AT EHKE.
%ﬁf@@ﬂﬁ’_ﬂﬁiﬁ“#, Builderf R\ #3572 MBI ERE, 26X /M6F il
MazeBuilderfiT & X B8 MR B KM . XEERE FANT7T L E FIMazeBuilder R 8 A RIFRAS K
#¥E , CreateComplexMazeBp{EAH T — M+

Maze* MazeGame::CreateComplexMaze {(MazeBuilder& builder) {
builder.BuildRoom{1);
/! ...
builder.BuildRoom(1001) ;

return builder.GetMaze();
}

¥ EMazeBuilder § T A RIE ¥ E VEEl‘JE% HHMMXENGIEXEEX—MEO, B
FEAHERRE L —5E WL, MazeBuilderf) 7232 Pr T4,
T2 StandardMazeBuilder2 — M BRI R X EH IR, BB T EACENAXERAETE

currentMaze ¥

class StandardMazeBuilder : public MazeBuilder {
public:
StandardMazeBuilder();

virtual void BuildMaze():;
virtual void BuildRoom(int) ;
virtual void BuildDoor (int, int);
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virtual Maze* GetMaze();

private:
Direction CommonWall (Room*, Room*) ;
Maze* _currentMaze; ’

}s

CommonWall2— P IHREEIRAE, EWREWA PRI Z IR AILERRE M 7 (L.

StandardMazeBuilderfJ 41 25 B#1444L T _currentMaze,

StandardMazeBuilder: : StandardMazeBuilder () {
_currentMaze = 0;

}
BuildMaze L #ilfk —~Maze, EHHHMBERRHBLREALEF (EilGetMaze ),

void StandardMazeBuilder::BuildMaze () {
_currentMaze = new Maze; ’
}

Maze* StandardMazeBuilder::GetMaze () {
return _currentMaze;

}
BuildRoom & fE Bl B —A™ 5 18] 3 2 v 1= JB EEl i e .

void StandardMazeBuilder::BuildRoom (int n) {
if (!_currentMaze->RoomNo(n)) {
Room* room = new Room(n);
_currentMaze->AddRoom(room) ;

room->SetSide (North, new Wall);
room->SetSide (South, new Wall);
room->SetSide (East, new Wall);
room->SetSide (West, new Wall);

}

AEE—BFAFEEZER], StandardMazeBuilder? # 2K B o (03X B4 55 6] 3£ 4 3 &

I IAESBER 18 «
void StandardMazeBuilder::BuildDoor (int nl, int n2) {
Room* rl = _currentMaze->RoomNo (nl);
Room* r2 = _currentMaze->RoomNo(n2);

Door* 4 = new Door(rl, r2);

rl->SetSide(CommonWall(rl,r2), d);
r2->SetSide (CommonwWall (r2,rl), d4);
}

% FBLTE R LA CreateMaze fIStandardMazeBuilder3R 8 2 — 2K 5 .

Maze* maze;
MazeGame game;
StandardMazeBuilder builder;

game.CreateMaze (builder) ;
maze = builder.GetMaze():;

A4 ] LUK BT A K StandardMazeBuilderf: {E i ZEMaze 31k 8 — P Maze QI T B & .
B R Maze T8/ N— LB B REE A B WM B, 7 H StandardMazeBuilder$) T MMazeth
B, EEENE, HHESEHEIRT LA L/ MazeBuilder, & M HRFNEE . 1
BERIITM2E,
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— 455k fIMazeBuilderf2CountingMazeBuilder, XM BB ANRIERE; BEUX
X 2 BN WA RIFP S A R T8

class CountingMazeBuilder : public MazeBuilder {
public:
CountingMazeBuilder();

virtual void BuildMaze();

virtual void BuildRoom(int) ;

virtual void BuildDoor(int, int});
virtual void Addwall(int, Direction);

void GetCounts(int&, int&) const;
private:

int _doors;

int _rooms;

}i

&SR T ERES, TMEE LT #MazeBuilder$AE H R AR K M4,

CountingMazeBuilder: :CountingMazeBuilder () {
_rooms = _doors = 0;

}

void CountingMazeBuilder::BuildRoom (int) {
_Irooms++; .

}

void CountingMazeBuilder::BuildDoor (int, int) {
_doors++;

}

void CountingMazeBuilder: :GetCounts (
int& rooms, int& doors

) const {
rooms = _YOOMmS;
doors = _doors;

}
TR —NE P ] BE B A {# FiCountingMazeBuilder :

int rooms, doors;
MazeGame game;
CountingMazeBuilder builder;

game.CreateMaze(builder);
builder.GetCounts(rooms, doors);

cout << "The maze has *
<< rooms << " rooms and "
<< doors << * doors® << endl;

10. &4 i A
RTF# 43 0 FIR HET++[WGM88], B Y IE 3UA BB B8 Al — A A 28 40 38 ARTRAR 3
FEEIIIE L,

4 B #%7E Smalltalk-80[ Par90) 4 & — 4~ IR

» WMiFT REH HParserd & — Director, ¥ LL—/"ProgramNodeBuilder¥} $1E H 5%,
1 YParser®t RiAF H —MEREWET, B3 A E M ProgramNodeBuilder?f £, %X
MEES A GERT, B4 RS ER A RAIEES TR P E R AR RIS %
Fo
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» ClassBuilder2— ME 8%, ClassEHENACEIRTHE, EXMFITH, — 1 ClassBh
#&Directortl /& Product .

*ByteCodeStream B2 — T4 B, EF - THRAFITHITERUBIFTIHA.
ByteCodeStream /N2 Builderi SR ERE A, B ABAEBBNE RN RERGA—1F
B, MARIER B SmalltalkXt 5 . {HByteCodeStreamfy#E 1R —NBEIA A RL2E, T
HEBESH—-—ITEBEFERAE SN RPAR AR EEByteCodeStream,

H & i A FF 3% ( Adaptive Communications Environment ) FHRFBECE & ( Service

Configurator ) HE4R{E FIAE RLAR R KB 1T I 2130 B BB AR 55 AR B RO 8 AR 55 M4 [SS 94, X

S A — M ELALR (1) E%RAMHEHTIERSTNRREE ST REAR. XMEESTE
HIIE SCBIE XI5 BN 848 IR &5 W 4k i AR IR SR AT 3R 4E . ERXABF 0, BESITSENE
Director,

11. A8 X A& X

Abstract Factory (3.1 ) 5Builderfiftl, A EWAILIGIBERNR . TEMXFIE
Builder X EE T - WE—NE %S . MM Abstract FactoryE E FEZ MRS
(R REIH )o BuilderfER /5 H—F R EI™ &, TiXf T Abstract Factory R, 7™k
S BPR [E Y

Composite (4.3 ) ifi % & HBuilder4: BiHY

3.3 FACTORY METHOD ( TJ h# ) — 3R BER

1. &8

EX—TMRTFEMNEHED, ibFRPELHE—12, Factory Methodffi —/~3#y
EHERBIEFE,

2.3 %

B ERS (Virtual Constructor )

3. FHm

FESEf ISR I LA T R ZEIMX R, XS REE R DHIERAR.

RN FAEZE, ERmAPR RSN X, EXMERF, BNMFENHSRE
% ApplicationflDocument, X MEERMEN, T UIHET ENTHFARM S BI04 FHH
KHER., Fian, SR N2EMA, FN1E XFKDrawingApplicationfDrawingDocument.,
ApplicationZ 5 3 & B DocumentF IR IFEFE QIR EAT—HIIN, HHF AREPEFEOpensk
New IR %

B g $ SE B L B 88 € Document 72K 2 5 ¥ N FAHIE K, BTLLApplicationZE AR 7Y fE i i)
2|4~ Document F 2K % 3541 b —— ApplicationZS U E — A FT I SCRY 4T o REBEANEE, A
HIE A —FDocumenti g5 . XA T —MEMK R : ’E%M\@Ti@l'ﬂ@é HRER
MBI R E,

Factory Methodt &= iR it T — RSP R, EHE T H—Document FEEHEIBENE
B XEEENZESR DBk, TR EER,

Applicationf) 2K FH F L Applicationf) R #1ECreateDocument LR Bl 3E X4 A Document
FEXR, —B—"Application FREFIL LG, BT LAZHIL SN FEXKXEY, WL
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TR E X RS2, RATFRCreateDocumenti2— T /1 (factory method), HBE R
T A AR

docs

Document Application
Openy() CreateDocument() . Docu .
Close() NewDocument() o-f--------- 5.?‘;“ ',{’33(",33‘,’ = Create ment():
Save() OpenDocument() doc->Open(); -
Revert(} 4
MyDocument [« --------1 MyApplication

CreateDocument() 0{-~------- retumn new MyDocument 1

4. & AM

TE F3E 6L A1 LA i Factory Method# = :

o H—EAHEE LA AN R B KR ATE, v

o ¥—RHEBEB TR FIOREE CHMIBRNXT R,

YA ABEMN R RBILA SN FRPHE -, HEKRGEHR— TR
RAEE X —F B AT A,

5.4 #
Creator
o T W R
ConcreteProduct " """""" ConcreteCreator
FactoryMethod() O-f------ rommeonefotoProdudj
6. 525 %
* Product(Document)
— EX T FEFOIgXRED,
» ConcreteProduct ( MyDocument )
— SEFProductiE O

* Creator ( Application )
— BT F¥, ZAERE—Product BT R, Creatorth 8] LIE X —ATL] K
EMGRE T, Bk E—/4 #ConcreteProduct i %
— BTLAAA T kA — Product3f 5 ,
» ConcreteCreator ( MyApplication )
— EE X T HELLUR [El—4ConcreteProduct 324
7. Wtk
* CreatorfKBi T'E 89 FHKE L L) F¥H:, FrLLAEIR Bl—/NiE %A ConcreteProduct S,
8. R
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LT AT S ENAR XHERERRORBES . RB{ULEProductiE O ; Hilt
B LS P E X R{E ] ConcreteProductt—i& M

LR — AR SE T2 P RTEE U T BI8 — ¥ 2 i ConcreteProduct X £,
MAB A B Creatorf) T HMCreator FEANFTE, K RALREL KBTI HALTS
M {BRYE P LIS AT A eI Creator ) F KA}, Bl FRERTITH,

“F Tl J&Factory Method# 31 73 MBI FP R

1) AFEREEYS (hook) ML FEE—TENABEEMNZER LEESIEMR
W R %, Factory Method% F 2 — AR AT BR A,

TEDocumentf) 5 -F 5, Document2& 0] A E X —Fk N CreateFileDialogh T.)” 7 E:, &H
BRITH—1 B8 RSO I BB ST RHEHEXT R o Document i) F37] LLE 2 UXA~ T
B ELUE L—A 5455 B AR SO SHEE . AXMERT, T) FERAFHR T HE
BT S HEMBRE IR,

2) B FIAHEELR E5RIE, ERNIZENGFH, T) FEIFAEEREK
Creatorififfl, F/FAILARB—&AFHAN T ik, LRAEVFGTEERHELT .

MM RB TR —BRRFLL MM ENE, BEETEREER. ZEAL
BEXRERANEER; R, EfITUABRS#THE. B3, ERE. THXHFE
REFANBRIRLES, CHEFEFHMERALEHZICRBIARENFELR, IMRE
U ERIRTE, AHREATEBRREFLEREXN SRS, Wi, XRAPRIBRS, REH
BEAARRMIT R, Flin, BELXERAKITEES™E - Ra BB aimEcE, mMREX
TR W) v BB & A TEE

B TiXSRE, BiFdH— 7 ManipulatorX} £ LA B HRER T ENEM 55
SERR YA KRS . AF K E L AR 9 Manipulator FER AL BAFE WX E . BRI
Manipulatord$ 2K 5 Figure2K E K& AT ( ZA84F17), WTFEFRR.

T N e
CreateManipulator() DownClick()
L
I ] T [ 1
LineFigure TextFigure LineManipulator TextiManipulator
C Manipulator() CreateManipulator() DownClick() DownClick()
) Drag() Orag()
19 UpClick() :- UpCiick()

...............................

Figure5#2 4t T —~CreateManipulator L) F#k, EHEHE P W LUAIE— 1 5Figurefi
/¥ Manipulator, Figure ¥ 28 & Xi%H ¥ LUK Bl — & i M Manipulator F K L4 . #h—
Fhi%e %, Figure2$n] PLsLI CreateManipulator A& [Fl— /4 BRIA BManipulator3Z ), ifiFigureF
KA RRSARX M ERE LB, XM Figure XA T Z AN AYManipulator FE—H L iZ Bk
RBEBF1TH.

ERELI FEREHEXFWITERBRZEIMEEY., EEHERN—-FIT/ETHAOER
IR T o
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9. %

34 i i Factory Method & 3B 22 % /8 F 1] — 42 (6] R .

1) T EHHAARF A Factory Method R FEFHMARBERL: 1) F—FEL
&, CreatorBB— MR LHEARBEFFHM T FEMHZH. 2) E_MELE,
Creatore—MEAAMEM AN T FEEE— M REHIH, BAETREE —MEX T HEX
BEMRAE, EXAKRER.

F-MEARETLREXNELH, BAREAEMNEIH. E#eT A AEARLFER
A B EE, EH _MELS, EWB@CreatoriElﬂﬁi?ﬁﬁjﬁFﬁIrﬁ%o B
PERIMEN R, “F— ML EIREQIEN R, XHETEABEEXENNQELTR” XRHE
MRAUE T FEMR0 T BB 1 U B A BHR B AR S BT LB I XT R I K .

) R Fik EERNNE —MERES T FETUEE S0, T) FER
A—MriREGA N EREN S, L] FEUEMIE XK EProductiE N, &
Documentf¥Jf5i| ', Application®] B8 % ¥R FFh2ADocument, K% CreateDocumentfZi®—
AN FINERSBOR T8 E R E QM SR,

FIE 4n BHEZE Unidraw [VLOOIfS FX Fp 77 Bk EAGFEAEFERE SR L AT . UnidrawE X T
—A~Creator2, ZEHAE —MURRIRF IS L] FEECreate, FKIRiRFFE € E WL
I, YUnidraw— PR/, CEHASEBRRM, RERECHWEFATR, H TN
/P ERZTRE, TEERRMELERAR.

— BEARRFBEEUE ., XMEERE ZIRRAEANSE, A Create, CreateB|#E 4%
P RN R H LRI R . BJG, CreateVd FIXT R ARead¥fE, BB EFAK
5 EFMBIZT R LR TR,

— 2B L FEREWNTH— ﬂiUfzi'C A4k MyProduct#l YourProduct & Product
TRk

class Creator {

public:

virtual Product* Create(ProductId);
}i ‘

Product* Creator::Create (ProductId id) {
if (id == MINE) return new MyProduct;
if (id == YOURS) return new YourProduct;
// repeat for remaining products...

return 0;

}

HEX—NSEACH T B ERAT LA R A S EENY B ZE — 1 Creatord: = 1§
Phhe WRET LA =S5 AR, T LS EA N RF S AR SAERER,

B, FEMyCreatord] LIZ#MyProduct Ml YourProductI H-XF— 1P HH TH
TheirProduct;

Product* MyCreator::Create (ProductId id) ({
if (id == YOURS) return new MyProduct;
if (id == MINE) return new YourProduct;

// N.B.: switched YOURS and MINE

if (id == THEIRS) return new TheirProduct;
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return Creator::Create(id); // called if all others fail
}

O E X MR RS — 1 R AL Create,, X2 H I MyCreator::Create{UFEX}
YOURS. MINEMITHEIRSHALHE F MIAREKARF . B HAMBRENE, EEMyCreator¥ &
TR SR, 3 ELBRBG= RSN A = BRI B BRFTER A T ALK,

NHTETHEAARME RRNESHEDTZ4E R b—EE & ELES (caveat ),

SmalltalkF B il B 8 B — A 7 PR B L HL X 893 . Creator L) Jy kAT AMEAIX
AME £ E—A 78, I HConcreteCreator ] AFFAE B i X ME, XMEREXM LA
i ConcreteProduct2s B i) — MR M S8 5E o

Smalltalk i 2 ¥/ Document #4517 AT LA ZE Application 1 & L —/*documentClass ¥ . #J7
3 K SL AL SCRE Bl 45E 9 Document, H7EMyApplication # 3 BLi& EIMyDocument3

XEEAE X ApplicationF R ATTH
clientMethod
document := self documentClass new.
documentClass
self subclassResponsibility
¥ MyApplicationF R ATH
documentClass

~ MyDocument

T HOH B 52 4k 9 2 MyDocumenti& 2148 Application, — /M RIEMAEB TSI F
= B A v KR B BN 2 1 25 7E 4% 2 Application ) — N AF B o R FIRX PP T B EEBUE 7 b B BTG
% FiBl Application ¥,

C++PHT FEBREERBOFERE ¥ RABERE. —FEEEECreatorHER T A
EiR AT Jrk—7EConcreteCreator % L] FikiB AR A,

B T R B DT R E R, RN ORI S, RERET LGB fRIX — . 1
&S D REE R N0, TIARAIE B, HREER ™G, BEEEEERE
BEETERWEE, WRESARE, HRERVURT., XIHERERBERAlazy
initialization, FHEIMABAE T — MBI EHR.

class Creator {
public:
Product* GetProduct();
protected:
virtual Product* CreateProduct();
private:
Product* _product;
}:

Product* Creator::GetProduct () {
if (_product == 0) {
_product = CreateProduct();
}
return _product;

}

4) i AEHAB SN ETE FNRIMCE/EN, T/ FEH—MEENREREN]
ATREU N T UEE X4 A Product 3 52 1 38 R QB Creator 72K, ZEC++H A — MR TIER R
ftCreator ) —MEMR T, B f# FiProductZS/E MR S 4 :
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class Creator {
public:

virtual Product* CreateProduct() = 0;
}i

template <class TheProduct>
class StandardCreator: public Creator {
public:

virtual Product* CreateProduct();
}i '

template <class TheProduct>
Product* StandardCreator<TheProduct>::CreateProduct () {
return new TheProduct; :

}
X AMER, &P OURE = G — T AR EQE Creatorf T2,

class MyProduct : public Product {
public:

MyProduct () ;

/7 ...
}:

StandardCreator<MyProduct> myCreator;

SY#s4E FRAMSBAER—NEFIR, ETUEERRAREEERL ik, 6
1, Macintoshf i FIHEZEMacApp [App891.5 275 AR & X AT MR #AE HClass*
DoMakeClass( ), MALClassf2Product,

10. A 2% 7 41

E ¥ CreateMaze (5538 ) BEHRE—RE. XMTRBEFEH—RIFEREXNHE .
Bald] . [TANBERERHAT T RE ., BRIVEBIAL FEUMEFRTRIEEX WG, 55k
KNV EMazeGame P E X T) HFELBIEXE . FHlE. BRBEMIIE:

class MazeGame {
public:
Maze* CreateMaze();

// factory methods:

virtual Maze* MakeMaze() const
{ return new Maze; }

virtual Room* MakeRoom(int n) const
{ return new Room(n); }

virtual Wall* MakeWall() const
{ return new Wall; }

virtual Door* MakeDoor (Room* rl, Room* r2) const
{ return new Door(rl, r2); }

}i

AT R o — A R B o MazeGamelR Bt —BSBUE HOTIH, TATE
ER RO . B . HEREA T
MIERNATLABEXE T ] ik EE CreateMaze

Maze* MazeGame::CreateMaze ()
Maze* aMaze = MakeMaze();

Room* rl = MakeRoom(l);
Room* r2 = MakeRoom(2);
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Door* theDoor = MakeDoor(rl, r2};

aMaze->AddRoom(rl);
aMaze->AddRoom(r2) ;

r1->SetSide(North, MakeWall());
rl->SetSide(East, theDoor);

rl->SetSide(South, MakeWall()):
rl->SetSide(West, MakeWall());

r2->SetSide(North, MakeWall());
r2->SetSide (East, MakeWall());
r2->SetSide (South, MakeWall()):
r2->SetSide (West, theDoor);
return aMaze;

}

AR 8RR BT LA MazeGame B F 2 LAFEHIFE Bl — X B B4 . MazeGame FIEA] LA
HEN-BEHANT) FEULEES PR, BN, —/BombedMazeGameF] LIE E
S RoomFIWall LR BIR R f5 B9AE 4 .

class BombedMazeGame : public MazeGame {
public: ‘
BombedMazeGame () ;

virtual Wall* MakeWall() const
{ return new BombedWall; }

virtual Room* MakeRoom(int n) const
{ return new RoomWithABomb(n); }
}:

—/~EnchantedMazeGameZF & 7] AR X FEE X :

class EnchantedMazeGame : public MazeGame {
public:
EnchantedMazeGame () ;

virtual Room* MakeRoom(int n) const
{ return new EnchantedRoom(n, CastSpell()); }

virtual Door* MakeDoor (Room* rl, Room* r2) const
{ return new DoorNeedingSpell (rl, r2); )}
protected:

Spell* CastSpell() const;
}; '

11. &8 AH

T FeFERATIRGMESR S, 7 HEMCRPFREMacAppHMET++[WGM88]H i) —
MBI, BRUIIHH T 3K B Unidraw,

Smalltalk-80 Model/View/ControllerfE22 1 (125 E ( Class View ) A — /MBS HI 281
7 ¥idefaultController, BH SEMTF—A L) H¥E[Par90], HEViewl FH.E it E X
defaultControllerClassk#§ & EfTBRINWE H 23 K2 . defaultControllerClassig [4]
defaultController T8I LHIHK, B EAREEMT) i, MTRMREELE,

Smalitalk-80% — 5 A B B FI| 72 tHBehavior ( FIRERL WA N ZHBE) EX
W 1] JitkparserClass, X818 — K] X € ERBEH -~ EHBEE S, f,
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— B LUE X —2SQLParser i kA T SQLIEAI B KM IR, BehaviorK3LH 1
parserClass, &[5 —/MR#E ) Smalltalk Parserdé, —MU&#k ASQLIBRIMEE & L T
(AR FRRIE ) IR EISQLParserd

IONA TechnologiesfJOrbix ORB & SE[IONI4IEXT R4 — T R 5| R X FH R,
FiFactory Method4: B — 438 MR AL (B WProxy (4.7)), Factory Method{45 5 T &
BeBREE, bk, s MERZ P REEEFRORERE SR,

12. AR AKX

Abstract Factory (3.1) &% B L) HE:KEIM, Abstract FactoryBR HFEifl— 6+
L%} Factory Methodi# 17 T 1,

T J7 8558 fE Template Methods ( 5.10) F#EM, 7E_LEACRHI T, NewDocument
R R

Prototypes (3.4) A& EQ|#Creatorf T3, HE, ENEEER—1 4 Producti)
Initialize¥#E . Creator{#f FiInitialize ¥ AL 314 . TMiFactory Method AN B X HE I BRAE

3.4 PROTOTYPE (JF#Y ) —xRBIZBBIRN

1. &8

PR RYSEBTE < BT R ARP S, I B HE DX SR RGBT IXT & o

2. B

PRAET LA AT R ] — A8 A B B T 4 4 AR AE AR A Il — B RR FAF . IR LR R LR
Xt BRHI B — R GIE R . X B AR BB — A TR ERAR A T X S SRR R
B RigP, IMEBRTELLTEERE. BHMELMBASTRIMROIR, APATULAEN
S-SR TEFERAERENSS/AMIRES., REMNTUERABS TAERLEEETHE
FH—-NER, NS EHER.

BAVBE RAELR A SR AL IE X EE R EE T — 1 # R K Graphics3, BLh, A
ENEERPHIBLT B, BRI HFHKTool, HHELEIE N — Ll 8 B X R L FIH 4
EATMABI X+ H TR HE X T —/ GraphicTool ¥,

{BGraphicTool A HELR it H W R — A RE, FHMAKIEHNREETRIGHA, W
GraphicTool 24 H1J& FHEZE . GraphicTool A il WA BB R ATHF RAEEH, FREENEmM
B R, BATTUNE —FE R RE]E— 1 GraphicTool§ F2, HXHLTEREBHT
¥, XEFRUECN MR E R RES ERFAR. RITMEXNRESEHLEA
HTRERBH—FMEE, MELR, KIELELHATERSHEMGraphicTool KLH], XL
SE 5 i Graphic £ fT L FrOI 2K .

R EE ik GraphicToolifl 53 ¥ Bk # “7elE” —>Graphic¥F 2381955 Bil S B 2 %7 49
Graphic, RATERXASEHI N — BB, GraphicToolk & I % v I 1 78 I B SCAY b i R LR Ky
Z¥, INEFTA Graphic FEE L3 — 1~ Clone#tE, #B 4 GraphicTool 7] LA ERE BT A Fh 2K /Y
Graphic, F 3 EEFR,

R ERINWE REEET, ATAENERSNENEG - TARE— 1 RA R R #
FT WAL B GraphicTool 3£ 4] . i3 ke — 1~ R RMEEDIE XA ERERNBRET, &
™GraphicTool LB R &= — & R R o
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Tool Graphic
Manipulate() ) Draw(Position)
T_’A__T
prototype |
RotateTool GraphicTool O—! g m
Manipulate() Manipulate() ¢ Draw{Position)
H Cione() AN
rototype->Clone()
:mu: (user drags mouse) { Oraw(e ) { )
p->Draw(new position) Clone) @ Clone0 9
p into drawing E h
retum copy of u«ﬁ retum copy of self |

BRAEL Z AT LAFE— 4 FiPrototype X R B XK B H . RIVEAARBWEREREZEF
TR, EURATEXAM. TR LR AR AL B Frad 297 846 6948 7] B9 28 19 32
i, —/EIELEHFNTEREXHEMNGraphicTool, EHEME-MHIBRAEREFRN
MusicalNote, X R AKKMBAOREFRNOKE, FNBES FEFT SRBSTHEMFHET
o .

AR

Y—ANREMZMT TR HEIE. WRMERE, ZMHAPrototypeliz; LRk

o WMEIHLARRIEZITRZIFEE, Fln, #BdshESER; HE

o BT REAE -5 REBREITH I KEKS,; RF '

o B—ANRELH A LA RRESHE FH—Fad, BT HNEE M REEH SR e

AL BR S BEMRAEF IR EE HFE—&,

4.4% #
Client prototype Prototype
Operation() ? Clone()
p= prototype->clone()H l ]
ConcretePrototype1 ConcretePrototype2
Clone() ? Clone() @
return copy of “"H retum copy of uﬁﬂ
5. %5%

» Prototype ( Graphic )

— B EASRED,
» ConcretePrototype ( Staff., WholeNote, HalfNote )

— LH— TR B S RRRAE,
» Client ( GraphicTool )

— ik— A ER IR A B AT BB — IR
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6. # £

s BPER—FRATER G,

7. %%

Prototype® 1 £ #l Abstract Factory (3.1 ) #Builder (3.2) —HHR: EXNEFRET
BiAga%, BREBAOTEPAENEFHEE .. Wi, XEEAEE IR

E¥e e n AR,

FE 3 i PrototypetE X i) 55 #h— 224 5 o

1) B4 8 2] 3 A Mk = & Prototype SR Rl it % P HE MR R SE B 56 7T LK — 1 HT Y
BRI ARG, CHHMBEREXENRIE, BAE P LEETTH 28 FER
AR,

) AEMAABENT R BENSHEEALFRELINRE S EXFWHITA—BIWm, &
FH— N RERIEEME—FBARE LFHHE, VRET T A LI B X s L6
HEPMREER, A REXFHRIMME . BPRAILBRFARELRE, NTERHR
HFHTTH,

XRRFEEHP AT RBITEXH 87, Tht, RE—-NEREMUTFTEFE—
%, Prototype R IR KK RAMTFEMLRHEE . ERINWEIREREBRFT, —1
GraphicTool3& 7] LA BB R & SR X 5o

3) RELHABEMNTE  FEZNAETEMFREREIEN R, Bland iR HES
AN TR ERKAN . IFERN, XBEMNAER RTFREFRERN . AP E
XM, R, — KX —KHEZFEHA - SN FHEE,

Prototypet s\t X #iiX — Ao FATUTHE XA F s BEAE N — N IR BV hn B 7] 49 e % T
RBERP, REESHBMEHCloneSLE N — ME#E N (deep copy ), RAARFLHHH
AT UARIERT

4) & Y F %6 Mi&  Factory Method ( 3.3) Z&H ™4 — N5 MmEREKRFE1THICreatord
B, Prototype R FEBERTE—NREBRMARFR DL FEEFE—IFHNR, B
WHRBART ECreatorX B R, X— A EEERH FRC++XBERNHREN—RENFRMIE
B o SmalltalkHObjective CEXBMIEE MNP RBEL, BAKRERTUA—INEMREN
HRE, EXEEFP, XNRESREINRB—HNOERT .

S5y AkBERERA —EBITRHZFEARFRDSHLRERIINAR, ERC+XHD
EE P, PrototypeBi=RF| X FIhREM 8

— AN HEEITSBRA LM LB N FARERRST| FHAEMMESS, TN ZBIEITHREE
BAN BHBIBENRMER, HARNEHEBREMIANEH (BRER—T ). XHERN A
AT LA R R E ISR EROENELH, XBRFEAFRENBFHERE. ET++0NAE
B(WGMBBIH — 1B T RGEME X — T RE,

Prototype ] F B G &8 — 1 Prototype ) FRER L FI LI Clone ¥ fE, XFIREREME . B
W, YErEEHARE ZFENRELFIEClonet ., BATMOHE —BAZFRE N RETEFSI
FREIxTRET, LTHFEETREOSREEN,

8. FM

© XBEAR R BT Composite (4.3 ) FiDecorator ( 4.4) ¥,
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ENTERC+H+IXHENBSBES S, XARNE, FHEETHZABBIARIRER/RFIE
KRS E, FFLPrototyped$i# . TiZESmalltalkslObjective CiXHEMIIE F ' PrototypeiL
ARIBLEET, BHXBEFTRET SN TRERENARTE (MEXNR) RAREIEH
SEH, Prototypel 7R Self[USS7TIX R FEAAMIES PREAN, FAXRMQBRARLHE
i FERE— AR RSB '

Pl RReY, BHET 26k

DERA—ABRRERR S AREPERBEREEH (BREH, BIITLASIEL
HAAS), BERE-ANTHRMNERE, FPASHOREERR, MRV HMH
MRREY, FRERE—MREASAEMEFRZER., RIOVFIMEMRNEREE
#% (prototype manager ),

JFRIE TSR — XA (associative store ), ik El— 54 E X BT MR
B, TA—ERETURAREDTSEFEMERAEREMR. 5 UESETTHN ERE RN
WX EME. XEBESEFEHERBRTTUT B BAREFLR,

2) ERLE#R%  Prototypeti R WX A 7E T EF LI ClonetfE, HMREWEUT
EFFEI e, XILARTE,

KREBOESEHI M BB T — T FF, FlIN, SmalltalkiBHE T —copyMIEHR, E
B A Object i) FA TR . C++IBULT — 35 MM S, (BXETFFRREMR R IM
HHEDL” [AB[GR83], HMEU, WE—ITMERKKTETHEFTRYE, RELRHT
R %of 5 F0 B X R L B X A 7

RENEARFEEEHEST, CRASmallalkfTiE RAE, C++HAIBRE TS N1 ERT
PERAEN, XEREEENHAFROMRZERIEERHN . HRE-EHERN
BEREEEEREN, BAEHNSRMENSBFAEEM . B R FGRIE 5 R X R
et R R R AR TERE . SRR B IR E IR RAHBIET ZE A

MR RGP X RBUL T SaveMLoad#ptE, MAKATEIREMNRALABANER,
BLAT LR Clone ¥ AE Rt — MR SE P, SavelEH XM RBFERNFR M XS, MLoadW#E
T MIZZE b X P EAX A RERBME-NEE,

3) i A B M—SE NGRSO SAYMEN, S -REFESABEER
AT BT R B ) — S SR AT B AL B B — B T A I TRRE . — ORI ATT BE7EClone
Ve it X e, B EMB B TREEHENARTESAE AR, —RFERTETE
ZAMBISE, B—8T Rt 2AHMAE, ECloneRfEPEES RSB IRREE ONE—
%,

WL, REMHKTEN () BE—EXENRSHER T T #E, MRXAEN
W%, BREERED ERTERXeRE, BN, HFRTEARE ARSI A— 1 InitializeRfE
(ZRARBRE—), HREFAMHEESECHER R E BN RHATRE. EEEEN

Cloneifi— — S HHEREFTM B CNIZ AT LA EFBERE (MR LS il
B] LA fEInitialize I ERAE ).
9. KTl

FA1H F X MazeFactory (3.1) BJF2MazePrototypeFactory, % FH¥H A EEANEN
St BB RBRE M IRIL, XRERANEATENY T 30 € A8 #5582 555 18] 7928 i £ BT
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X7,
MazePrototypeFactory i — 4~ LA JE T R S B H) 5 28 K ¥ FiMazeFactory 3 1 .

class MazePrototypeFactory : public MazeFactory {
public:
MazePrototypeFactory(Maze*, Wall*, Room*, Door*);

virtual Maze* MakeMaze() const;

virtual Room* MakeRoom(int) const;

virtual wWall* MakeWall() const;

virtual Door* MakeDoor (Room*, Room*) const;

private:
Maze* _prototypeMaze;
Room* _prototypeRoom;
Wall* _prototypeWall;
Door* _prototypeDoor;
}i

IS RRBLE R RE .

MazePrototypeFactory: :MazePrototypeFactory (
Maze* m, Wall* w, Room* r, Door* d

) |

_prototypeMaze = m;
_prototypeWall = w;
_prototypeRoom = r;
_prototypeDoor = d;

}

AT RIEEEE . BT RERMLE: BIMHERE-NER, KREWRL.
F i J2Make Wall flMakeDoor ) & X :

Wall* MazePrototypeFactory::MakeWall () const {
return _prototypeWall->Clone();
}

Door* MazePrototypeFactory::MakeDoor (Room* rl, Room *r2) const {
Door* door = _prototypeDoor->Clone();
door->Initialize(rl, r2);
return door;

}

BIMNRATEAEELXEWHHERHTOIMHI, 0T LB MazePrototypeFactory | —
MR SR IR E

MazeGame game;

MazePrototypeFactory simpleMazeFactory (
new Maze, new Wall, new Room, new Door

);

Maze* maze = game.CreateMaze (simpleMazeFactory);

HTBERERER, RITA—NARKREE S k¥R EMazePrototypeFactory, T
#1938 F§ F§—-1~BombedDoor#l—/ *RoomWithABomb A& T — N3k & -

MazePrototypeFactory bombedMazeFactory (
new Maze, new Bombedwall,
new RoomWithABomb, new Door

):

— AT REIRBR RN R, B Wallfy L6, A2 ¥ ClonetE . ERLFIH —
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NHEHRATRE, EEEARE M MBREREFNHAATRES . RITELDoorg
hiInitialize ¥ E LA SR F P VIR LSRR SR B0 B 18]
¥ F i Doorfy & X5 HB3EMHIT L

class Door : public MapSite {
public:

Door () ;

Door (const Doork) ;

virtual void Initialize(Room*, Room?*);
virtual Door* Clone() const;
virtual void Enter();
Room* OtherSideFrom(Room*) ;
private:
Room* _rooml;
Room* _roomZ;
Y

Door::Door (const Door& other) {
_rooml = other._roomi;
_room2 = other._room2;

}

void Door::Initialize (Room* rl, Room* r2) {
_rooml = rl;
_room2 = r2;
}

Door* Door::Clone () const {
return new Door (*this);
}

BombedWall F& 4 & & X Clone3t-SC BUAE I 932 N Hg s 28,

class BombedWall : public Wall {
public:

BombedwWall () ;

BombedWall (const BombedWalls) ;

virtual Wall* Clone() const;
bool HasBomb () ;

private:
bool _bomb;
};
BombedWall: : BombedWall (const Bombedwalls other) : Wall (other) {

_bomb = other._bomb;
}

Wall* BombedWall::Clone () const {

return new BombedWall{*this);
}

H R BombedWall::CloneiR [Hl —Wall*, {HE A SCBLR B T —4N48 18 FRE P L 05
§t, EPBombedWall*, HATFEREFXHE X Clone &I TRIFREFEANE S AEENHE
EEFE, FPRATFEWClone AR B ) T AR T B KA,

fESmalltalktr, YR7TLAEE I M Object 4k R B HEcopy 5 13K FE K& £ —MapSite, /<A LA



F3¢ /FHH#EX 83

FiMazeFactory R AEBHRFEEWERE; Hli, VR UREL FéroomE LB — N HEHE
MazeFactory — V¥ 2 FEUH MR R F I, EHmake: FENT

make: partName
{partCatalog at: partName) copy

{524 R B0 fh fkMazeFactory (38 X4 7%k, #RAT LA T BRI — R B E

CreateMaze
on: (MazeFactory new
with: Door new named: #door;
with: Wall new named: #wall;
with: Room new named: #room; .
yourself)

HHCreateMaze 255 ron: M E B R

on: aFactory
| rooml room2 |

~

rooml := (aFactory make: #room) location: 1@1.

room2 := (aFactory make: #room) location: 2@1.

door := (aFactory make: #door) from: rooml to: room2.
rooml

atSide: #north put: (aFactory make: #wall);
atSide: #east put: door;
atSide: #south put: (aFactory make: #wall);
atSide: #west put: (aFactory make: #wall).
room2
atSide: #north put: (aFactory make: #wall);
atSide: #east put: (aFactory make: #wall);
atSide: #south put: (aFactory make: #wall);
atSide: #west put: door.
Maze new
addRoom: rooml;
addRoom: room2;
yourself

10. &% 5 A

] fEPrototype {9 55 — /M5 F i B FIvan SutherlandfJSketchpad R 4L H1[Sut63], i
REBEITEIES PE T AR AR EThingLabF, EFHAFEBBEBRE SR,
R BB — 1] TR FE R TR E S —/~ R [Bor81]), Goldberg#IRobson
ERIE B R B — R [GR83], {HCoplien[Cop92)45 i T — N ENTRMHIR . b AC++HIR
T SPrototype# AR KA ARIEHF 4 ) TR LB F AR,

etgdb B2 — N ETFET++HIRRMSHIN, BIAFMFTRE (line-oriented ) WIRAFRM T
— A E b (point-and-click ) B0, B ¥EiX 284 M ADebuggerAdaptor ¥, #ilfm,
GdbAdaptorf#etgdbiE N GNURI gdbfii 4185, i SunDbxAdaptor Ml f# etgdbid i Sunf)dbx ¥ ik
28, etgdbi® B —HEHID T H P M DebuggerAdaptordt, B MR ARPERER DKW ERSS
WEE, G- 2REPHEFELFEMNRY, REREXMER, FHERXFEL 5K
PRiR B A XS B B DebuggerAdaptor #, W LABER N Bletgdb .

Mode Composerdf) “ZEH$EAE" (interaction technique library ) Fl T XL HRE
H AR &8 ER [Sha90], ¥Mode Composerf|EHE—LHBARBAXNES, BEHALL
PR — N REE . Prototypeti .18 Mode Composerf] ST H BRI R EH A

B e B 428 1 B 23 F Unidraw: FHEZRAI[VLIO] .

11. A XX

~
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FEMBMNEX—ZERIHTEMIFEE, PrototypefllAbstract Factory (3.1 ) BXAEREF Y
HEMHEZESN., BREIWAITLL—&EME . Abstract Factoryd] LAFEfE— 1 $ R I R R
£4, FHEE”RMR.

K & {# FiComposite ( 4.3 ) FiDecorator (4.4 ) R K118 % 7] MPrototype B 4L 3K
o

3.5 SINGLETON ( #f} ) —3Re@BEK

1. &H

E— A — LB, FHRE—MUTRER 2RI R

2. FH

Sf— kiR, RE—NERRBEEN. BRRGEPILUREFZITEN, BHRNX
A —TEVEBEL (printer spooler ), RN ZA — M XHREMN— I HOEHSE, —MRFIE
B ARE —IADERE., — NS RERBERAT A,

RAOVE ABEA BBIRIE— MR BE - LA BX LR 5 THIER? N 2RERME
B— X ReT AR, HEREIEREFAHLENTR,

 —AEFRMER, KA BRFRREEHE LA, XA DMRIE B H At SE 6 AT

gk A GEIEBIRS N RNER), FAETURE—RZEHMITE. IRE
Singletonf® 3, ’

3.iEAM

TEF EAYHE ST BT LAg FSingletonfi =,

o 22K DA —ANSE BT B& P 0T LUA—N KBTS DT R B e .

o M ANME—SE R iR FRARTTRE, HFAE P NZEEESREREEME A —

IR LAl o

4. %H#
Singleton
static Instance() O---q-------""1 return uniqueinstance I
SingletonOperation()

.| GetSingletonData()

static uniquelnstance
singletonData

5. 554

» Singleton

— & X —InstancelptE, RGFFF IR ERIME—LH], Instance2 —KE/E (B
Smalltalk & #— K F BEHC++H I — B S BT R E o
— AR R AR T A 2 HWME—LH),
6. 4
« & HABiE id Singleton A Instance ¥ {E 15 3] — 4 Singleton A 3L 41,
7. %R
SingletonE A B IF Z A :
1) sop — £ Hleh #3575 H ASingletonZSH 38 EHIME—LH], BTRAE AT R4S 5932 #i
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&P ERELL R ERIE

2) 2 EH  SingletonfE X 2R R H —FEGHE. ©E R T IR M — L1
ERZRERATE,

3) A BREF A FTHHI  SingletonZE W LIA T3, MHRAXANY BENLHRAE
— AN ARIBES N R LUBRIT R ERMENLHEE T ZIBCE N A

4) AHFTEHEBGES XPMERNEBERE FRERKERE, IFFSingletonZS Ky B4
LB, MeAh, ARET LA R B 5 2ok 4 I R A BT AR S B E . RA L4 [H Singleton
LEIBRERTERE,

Sy WERERRE B—MHERFIEEN T RRMARRE (BIC++HHESE A B
R #H R SmalltalkF BTk ). EXFMIES HARBEUBE R LAF—IEREZANLH
Woh, C++FHBSHRARBTRERY, B TFEAIEESENEE LEN.

8. £

T 2 ¥ i Singleton & R B B 255 B ) SC P [B) B .

1) RiE—A"E—# %H]  SingletontB X FEX M —SLHIR A —BLH, BZEEHE
RAEA— LRSI, MEIX — SN — 8 B2 018X A L5 i8R/ il — 4
RKEE (B— 1 BESRARBEEER—-IMEFE) FHEH, ABRIERE - LEHHEE, X
ASRAETT DL R — SRl R, T BB AT AR IEX AR B 7E R B {E 2 /i X A ME— S8
BV XRP T EEARE T B © R K R I i A

TEC++ R ] LA I SingletonZS A ER A5 AR 52 B ¥ Instance & XK #1E . Singletoni® xE
XY — B SRAZE _instance, BHAE T — M8 EHHE—LHIKIEE

Singleton 85 LT

class Singleton {
public:

static Singleton* Instance();
protected:

Singleton();
private:

static Singleton* _instance;
}i

FH R B SE 3R

Singleton* Singleton::_instance = 0;

Singleton* Singleton::Instance () {
if (_instance == 0) {

_instance = new Singleton;
}
return _instance;

}

% P T Instance AR R BB E [AX S 844 . ZE R _instance ¥ IRIL A0, TI#RAS AR B
Instance;R& [B %48 BH, 40 SRHAE HON FME — LR ERILE . InstancefERITEYE (lazy ) F1HR
ks ERIR EHE B BB — kiRl 4 S AR T

EEWESEEPRY ., REAEEELHSingletonE BB E— M REFNNERER
XERARUE TR — L6 mT LI Bl ,

b, HA_instancefd—#5 [B]Singleton X R BYFE £, Instance ¥, 5 bR BRI LI — 15 ]
SingletonfJ FRMIEH MAXNER . RITEARBRA—FHE - ZXEMHT.
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RFC++HLBRA — R FREER,. BBREELN N 2RBBSHNE, REERHBTA
MY, XRABH., FOTF=E4NER:

a) WANITARRERIERF SR G — LS ES,

b) ATATEER A R EHE B EBSWHRILN TS 24, LETRETEERFR
TR ERITE HRMNE,

c) C++8 B E X BT (translation unit) _E-2 R3O 258 HIFF[ES90], X
RERERAZRATFAKRBIRER; WRA, BABRERARTRBH,

AL RBEANRHERFTEEE S - (RER/N) s, EERERAGEXEHR
5EHERE, HABSHEAREEST A XERE,

Smalltalk ¥, & [5]ME— 325 i B8 $BE SC B M Singleton2e ) — MR F ik, RRIE RA -
LHYWEIE, BEEX TnewitE, BB K SingletonX T REF THARMMRFE, He
Solelnstancef&— Al 77 HAFEFHNRTER:

new
self error: ’‘cannot create new object’

default
SolelInstance isNil ifTrue: [Solelnstance := super new].
" Solelnstance )

2) ¢l Singleton£#5-F % FENRBEHRREE L FERMBERET EHME—ZH, X
BEFRTLUSERE, FXE, BRAGEmnTRITHFROTAHTHRL, B8
B9 5EAR R £E Singleton X Instance ¥ 4E H g g R B A B9 BB — A 2844 . RBBRHI— P ay—
B F 58 T afal A AR B LB —HR o

75—~ 1 Singleton ) FH K F B R ¥ Instance F L BM AL ( BIMazeFactory ) #4385
RHBEBRATFE. XRAFC++EF REHRNZIREAGFNE (PAIBA—-ITEER
[ESEFE XTI, BXTRMARE P W BRBOX— &

BRI T IATE SRR AT RIH R T A R, XEEMEATEEFTA R e s,
FAFEARIE FREMRE L, EXFEHRE (hard-wire) T 7] REAISingleton IWE S .
XPMITEARERANEREBEEREN.

—NERERFHTEREA—-NRETEMER (registry of singleton ), A fEAISingletonZ i

& A& Instance’E X A9, SingletonZK 7] IBIE L FHE— AR A MK EMEPEMEAI8
BA4SEH

RNEMREFHREFRRGEZEBE RS, YinstanceHmE— BN, TSETM
x, RELFIHERBM,

EMREWHEMARG (NRELEME) HFRETE, X EMSnstance REEEAHE
BT # W RERY SingletonZS SR LB . B TR ERI R RFTA Singleton i — AL MEE D, D
B T A EM R ARRLE:

class Singleton {
public:
static void Register(const char* name, Singleton*);
static Singleton* Instance():;
protected:
static Singleton* Lookup (const char* name);
private:
static Singleton* _instance;
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static List<NameSingletonPair>* _registry:
}i

Register LI %5 W) 2 FiE M SingletonSLfi| . HIFIEEMERE R, RIVKILEHFE—F
NameSingletonPairX} % , % {~NameSingletonPairf; — & FM i Bl — N84, LookupRfEiR
BAERHNEFERTER. RITBE-HETRIEETHEENSBMENEZF,

Singleton* Singleton: :Instance () {
if (_instance == 0) {
const char* singletonName = getenv("SINGLETON");
// user or environment supplies this at startup

_instance = Lookup (singletonName) ;
// Lookup returns 0 if there’s no such singleton
}

return _instance;

}

SingletonXFEMALEMEMAC? —MARREENIHWES . S0, MySingletonF
AT LUMR T E XA

MySingleton: :MySingleton() { -

/] ...

Singleton::Register("MySingleton®, this);
}

LR, BRAEEFIEE TN MIERASBRA, XIERB T Singletont R, i f# o 1)
B! FEC++FHATATLAE X MySingleton ) —/™ & 2 3L B3k 8 X N R, Bilan, FATTLA
TE 1 & MySingletonSE B A XA E X

static MySingleton theSingleton;

Singleton A B AT EIEEM. EHEERREHEEMERENRENRERE P
Vile), #SNRTBERE — MEFER bR —— B T Al BEAY Singleton TS 1Y L B EB AL
#HelE, FUNEMNASgEM.,

9. KA T 4

BREHNE X —"MazeFactory X i T @& A H 3Z i iR HX E . MazeFactoryE XL T —
MEEXENAFETGZD, FRTUER G ERELGR B E = SRS H, WH
BombedWall Xt 5 X #5338 A Wall X 5

M Ab A R B[R] Bl R Maze N AN/ R E ) M — 6], HaXANS26xt g ok 5 2 M54
FIAESE R TR, XEEBSIA T Singleton# 3, #iMazeFactoryfE 844, RITEEEBL
R B R B XS B 2/ a

FE RN, BIMREANSE B MazeFactoryf) F2, ( RITHEEHLE S — 1 %EHE, ) R
A 1388 5 38 0 # 25 i Instance ¥ AE AR A5 1Y F AR 77 ME— LB B9 AR R _instance, MTIZEC++H4E
B —>Singleton2 . FATELFRIPHIHE RS AR 1L BAMNOEHIAL, B AEIMOLHLTTRES
SEEANLH,

class MazeFactory {
public:
static MazeFactory* Instance();

// existing interface goes here
protected:
MazeFactory();
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private:
static MazeFactory* _instance;

}i
HARL ) SE PR

MazeFactory* MazeFactory::_instance = 0;

MazeFactory* MazeFactory::Instance () {
if (_instance == 0) {
_instance = new MazeFactory;
}
return _instance;

}

BUELE B A1 1 Y 77 MazeFactory MU BAN T, 1 LI FU AN B i FR — /> T2t
TEBL . BATREE S B B Bk B R ISR EZ A B A B A (3 AR B T e Bl ik iE 4
fMazeFactory 728, Instancef#2fE B M LB KEFHY, BAECELEEHLT

MazeFactory:

MazeFactory* MazeFactory::Instance () {
if (_instance == 0) {
const char* mazeStyle = getenv("MAZESTYLE") ;

if (strcmp(mazeStyle, "bombed") == 0) {
_instance = new BombedMazeFactory;

} else if (strcmp(mazeStyle, "enchanted") == 0) {
_instance = new EnchantedMazeFactory;

// ... other possible subclasses

} else { // default .
_instance = new MazeFactory;
}
}
return _instance;

}

ERE, KM E L —#HMazeFactoryf) 73, Instance#F LAMB B, 755X M H
PR ATREBAT AR R, BXFEXE—MELPHHE T KL, XTHERE—REE,

— AT BRI B R RS — W P AT R MR AT . kb AR R
BURAEA-—EHBNANTEERREALREN T,

10. E. 40 5 )

1ESmalltalk-80[Par90] ¥ Singletont X K Bl T R AR AIE S, BIChangeSet current,
—NEGWHHFREMENNTE (metaclass ) ZHMXRER, —PTERE—IHKLK, T
- B REE LA, oRBAE LT (BRIEREET I —6), BEiheRT
EATRME— B3 BB E RS R g s s,

InterViewsH 7 5t il T R A [LCI' 921 F Singletont = 76 HoAh 3 i [a] Session M WidgetKit
RHIME—LH] . SessionE X TN AN EEHAERER . AP QRS IRFSIERE, 5
H— 1N B RN ERE ., WidgetKit/e—Abstract Factory (3.1), T EX AR
FZH R BB . WidgetKit::instance ( ) #AEDE T HE M WidgetKit 72, R FEBE
SessionfE XHIF R BHITLHIIL . SessionfI—PMELIRERE T XU ATRER B TIF
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& AL B B2/ Session Y LB

11. 48 XA X

1R Z B v LA FiSingletoni® 5L B, £ ML Abstract Factory ( 3.1). Builder (3.2),
Prototype (3.4 ),

3.6 fBIEBENAITiL

A= RZEENILEXN R RN REHTSEUARERTE. —fE4 a8t
RWEWFA; XXFR F A HFactory Method (3.3) #RX, XM FEMTERAR, XAT
R, MATRER R TR, XS REREIKA (cascade ), BlGn, &N
REGHLEEERSRE T FEQRNY, BAKRBLAERE LEHEEE.

A—F¥RREHTSEUN T EEZHERBTHRE S & X — %5 575 HH ™ & xt
RE, HBEENZRGENSE ., XJjEAbstract Factory (3.1), Builder (3.2) FlPrototype
(3.4) BMRBIFAE, T X = MERERY BB QIR — MM AR RNRY T
&R, Abstract Factory HiX N TJ MR F=HEE N KMIER . Builder X A>T X4 #H—
MHMEZBL, ZEBRNE— A5 Prototype % L) X &8 it #5 W LR %} 52 35k A
B, EXMER T, ERFEBRATHREMGSFER, AU X8R R R —A Xt
.

% JETEPrototype i R WL E G B AMELR . WTLAA SR S = A RS H L
GraphicTool:

o {#i FiFactory Methodf&=\, ¥ ik 4R - 94 Graphic#y T A — > GraphicTool ) F

%, GraphicTool¥§# —~"NewGraphict2fE, £ 1~GraphicToolf) FEELEE X T,

o {# F Abstract Factory#,, ¥4 —>GraphicsFactory2&Z2 K%} T8 Graphic# 3.
EX BB T NI —17d: CircleFactory¥$6l|&Circle, LineFactory# /&
Line, %%, GraphicToobK L\ 6)E A& P2 Graphich) T.) 1E WS H.

» i FiPrototypeti X, % GraphicH) T ¥ LF Clone#gfE, - H GraphicToollf LA Bl
## /) Graphic B R BIE A%,

REBH—MEBI B TESHE, ARINMWELBARIERER TS, F—BE¥K, Factory
Methodt =\ R BB LM . B 5 TE X—F#GraphicTool ) 72, H BAUYEFE R E
ST #EHBE, GraphicTool AL B A B BN E . & B F BB A 7E T GraphicTool FH L H 1%,
HHENBREBRIREERE.

Abstract Factory3F IR B R KIS, HHANETE—FEIHEPE KB GraphicsFactory2 2 K,
HAA 4B EH7E— 1 GraphicsFactory2$ZUCHT, Abstract Factory /4 FtFactory Method 38 i — &
~BUR R %28 B SRt (RFESmalltalks ZObjective CH1 ) SR E N RGN AL H
F3X 4 GraphicsFactory2X 21K,

BHIRI, Prototypetizxi4: 4 2R E L A BE R BT HY, BB E N4 Graphics
EKEH—1Clone#ffE, XA THME B, H H Cloned LU FHAth B i T A LA R Lk
HsLBfe (BN, —A-DuplicateSEEERE ),

Factory Methodf{f —/4~i% it AI LAE #] H ek — 68 20, HMiERNEEHE, m
Factory Method AT E — I E1E. AM18 ¥ Factory MethodVE A —FhArsE Y B T R AY
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FHke AR SHLH BB AR R TS YL BB E TR URAES BEE LHERE
B LLERIRALERAESD ) B, XHMIFADET,

i F Abstract Factory, PrototypeSkBuilderfji i1 £ H{#f fiFactory Method fiYAfLLi% i1 8
RiG, BEeflEEMESR., BF, #FiFLUEHFactory Method 7 if, HH B RITEARAFTEE
KRGS, BitESmEMOERRRNE L, JREHIREZ EH TR E, T
RN AR RB R S SR,



SRAE SRR

SHMBIEAY KB AT H S E MR UKBE R, 450 R85 gk R ILH 5k
HEHOBER, —HLMABATFRRASERRTEBSTE MU LHREASR 1K, &8
XMREETTHAXENHER,. X—EXARKAETFE MM FEHREBRTIE, Boib—
BT REEA M Adapter(4. DIER ., —BRiR, &EEESH 18— 3 0 (adaptee i3 0) 5 HAth
BOFRE, NTIAHTENMRRBOME R, Nk, KEREX—adapteeeHITRE
HoK, XFE, BRCAY AT LU Hadaptee I N FR B RO,

SR RE AR OMERBITHE, MEHER T X —s R#THES, N
M SEEBThRE R — L6y . BN AT AEBTR 2 RAEG X R, FUNRASH AR
BORARIEE, MXAILHHHSKAESRARTEREHA,

Composite (4.3) BARLHEM RFERM—DLH, ERRT OHE - PRBERRE
W, X—GBPRRRRNR (TR MAEITER) Fd i EMR. P HE SR8
BRATLAE S E T R AR A B3R, ATEBIEEE M4, fEProxy (4.7) R
H, proxy S RIERHM R — D HEHBRREMS. EHERATUEZHER. fne
AL RERE R ARR— N m R a5 | P A3, wal IFRR—NER MR kg3t
g, AT LA RIR AR 3 UBT R A1 . Proxy BEzXiR R4 T X X 4R i) — e MR I — 8
BE EREEEIIR), M B AT ARRSE . 3838 a5 SO S R

Flyweight4.6) AN THEMREX T —IMEW, ELAERNREEERMNRILE. Hx
M~ Flyweightf 5t RILZHH T ERAIN R WS EBE, FHBEIRNHLEL
BE-ITNRYFHE. FANSEETMARHTHRES, TUFTAABRNSRRE, HE
U XX RBAE E X5 LT OHXARER, B4 TIBILE, Flyweightf3 £ B4 X
BEHRES . RABITEFHTFENHMO—BEENYTENAEELE, BTFAFEESET
XAHREPIRE, HikFlyweightX R a] LIgk G bt =,

IR BEFlyweightBE R U6 T anfif 4 AR B8/ N4, FB 4Facade(4.5)B= M #3R T 4n
RN RRIRIENFRG . HEA T Hifacade X TR —4XE, facadeERR K54 85
KRB EHERRMXT R, Bridge(d. )08 Xt S A0S ML S B4r 85, W AT LA 7 3 s A &2
il

Decorator(4.4)BI #R T 1N 3h 745 b R 3 REBMER T, Decoratortii =z, B —Fp 4y BRI R,
X—HAKRABRATRAANER, NTIAFREMIEZSHXMRRR, flin, —MEAR
S A+ B DecoratorXt R A] LA A HE S BAR X AR MR INBIZ A4S, REETLLESH O
R BVAGEHUXRE R THRERS A A1 o AT LUK — 4 Decoratordt R ETE 55— 5 o
B AT DAAR fa] R b 38 N e, ANt BNk, ik, 8 DecoratorXt R U5
A OHRIF BRIES N B 24T . DecoratorBi R 7E % — 445 B 2 BT SR 2 55
ASERE I TAE ( ELAnge b4 1 O 0 HE ). ”

WEEMER XL FEE L EAHENE, RITEELAZRITIEIBXLE,
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4.1 ADAPTER (i&fiids ) — R R MBS

1. &8

B EEOKERZE A AEN IO, AdapterfEXNF R EAR B THORNRS
T A BE— & TAE AR LE AT LA —& THE,

2. 9%

€335 8% Wrapper,

3. FH

AHE, AERAWRTH TEMEARRBHE AN ERMUREE R ENEO 5T NS
B R B O RILAL,

#m, HA—IzEmEs, ITRBEATHPSHAMETIEAERT (L. ZHRMIE
X)) EREREER, IT2EEBHRNCRBREEEXNR., BEXRE T HEBH
R, HALULH A S, BENRAEDBH— R NShapeIHREE X, 2B RBHE NG —
FREIE X 58 LT —~Shapef)F2: LineShapeZxf i T B4R, PolygonShapesxti F £l
B, %%,

{#LineShapeMPolygonShapeiX A JUMEE MR WEAH L], XERHFENNE
B M RE DI REA R BB A PR . (ER X F o] LLUE /R F4e 8 1IE XA TextShape F2R U, SEBLAHY
HxE, EAMEREAMEFEOUESRIITRNFEMFTNENXEHE, Fet, A0
AP RE TAEBREERME T - E &N TextViewk T ERMABE X, HENELLE
BATETAE X M TextViewZ LASE B TextShapes, {BR T BRI H M H A £k
ShapefIFFTE, Bt TextView fiShapeXT R AREH #e .

~ANATTHESA SRR EARAMNEOFAXEEOERESE, EXHANAFR
TextViewiX ¥ B 2 F1EH B AM XM E TER? RATT LA TextView H &34
Shapekf#y 80, {HATREAUHAE XM TABEORNRIE, AWMEFERIEE T XHEAB, &
K TextViewth REA H AR LK ,; ERRMZAUL A TER—-IH, TEERAEARA
— 5 55 E SISO,

BATATAARAH BT, Mg X—TextShapek, ik it B TextViewt)#E [ FShape
MO, BATRT LU R T 20X 3. 1) 46K Shape2S 98 O M TextView g2 B, 32) #—
NTextView SEBIHE Jy TextShape 4 AR 43, I BLf# F TextView 38 1 5L Bl TextShape . X i FF
i A X BT AdapterB NS RXT AR AR . B TH TextShapeFr 2 FiE B 8§ Adapter,

[ |——~{ e o
BoundingBox() GetExtent()
CreateManipulator()
L J text
Line TextShape
BoundingBox() BoundingBox() ~ O-f---=---- {Tmum text->GetExtent() H
CreateManipulator() CreateManipulator() o—} -----

- 1:“!"\ anTstnniD\M\a
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EREEEEREE T X RERE S LH] . UL T 7£Shape2 417 B A BoundingBox i 3K {141
B B AE TextView 2 41 5 L RIGetExtentiFK . B T TextShape#s TextView #5130 5 Shapefd
O 7 ICE, EieESHmESBRTUE ARG ARHKE N TextView
AdapterB] ¥R B 7 FTARBEARLL B LR K PRI B IR ThRE, LA B3 e TiERd
e TS BLX RS . T2 RGBS SR X E KNG — 1 Shapextg “Hzh” Bl
B E, MTextViewiZit HEAXFIIEE, AT LISE B TextShape 2k B CreateManipulator$:
fE, M IXA G ETHRE, XN E1ER B AR fManipulator F 58— AL 6,
Manipulator@— MR, B RTiRE X R H3E U1 3K 3 Shape 2 M B AHR # FH P 4 A
Bl s AR S B — IR . XA FARIERAE, Manipulatorf AEMF; #ln
F i TextManipulatorXt i F TextShape, TextShapeifiifik B|—/*TextManipulator3ZHi|, RN T
TextViewH /01 Shape T 2 HITNRE
4. ERM
PATF 1% 5L 5 F Adapteri =X,
 REHER-NEEFEENE, MENEORFERITR.
o REGIE—NATUAE I, BRI SHA RN TR TR (BP0
ATEEA—ERAML ) BE TAE,

o (A& A T f £ Adapter) REMA—LELFENFE, BHEATEXG—EHIT
FTERUVRREMNMED, MRERSTUEREHRERED,

5.4H#

FER AR EAZEH AN - OSSN EOHITRER, WTEFR,

(o ] [

Request() SpecificRequest()

A

J (implementation)
Adapter

Request() O-f-------- SpecificRequest() 1

RILESKBTHRAS, WFEFR,

o o e

Request() SpecificRequest()
g adaptee
Request() O-f----------- adaptee->SpecificRequest() H
6. 5 5%
* Target (Shape)

— & X Clientff Fi ) 545 & TS M XD,
s Client (DrawingEditor)
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— 5 R4 Target O RIXTRUME]

» Adaptee (TextView)

— EX—TEEFENED, XM EOTEER.

» Adapter (TextShape)

— X} Adaptee ) O 5 Target#E O #HTiE BC

7. 4k

» Client7E Adapter3E i A — 8Ptk . #EH E RS AR Adaptee Y BRA/E L IX MFR

8. &R

FKERBFNREER[ A ARE, REREE

» A—1~B /& #) Adapter Xt Adaptee Ml Target#EfTICAL . &R R YRNTBEILE —ME R

EFBEM TR, FAdaptertld AREMAE TIE,

« {#18 AdapterA] LA € L Adapteef) 3 53+47 8, B R Adapterf2 Adapteef—A~F2K,

o UXFIAT —XR, HATEHIMORE LIRIH18 Bladaptee.

X538 Fo 2§

» f8IF— Adapter’5 £~ Adaptee— Bl Adaptee 4= Bt LA R B BIFF B T3 (R A FHRHMIE)

—[F]i LYE. Adapterthh A] A— K45 Fr A A9 Adaptee B N Th 8B
o 13 EE X AdapteeIIT A LB EME . X BT B A i Adaptee ) F I3 B [#18 Adapter5 |
XAFRMART FAdapteeds 5 .

A Adapteri B TR EZ R HMb— L HEEH .

1) Adapterty It e 42 & XT Adaptee 8 11 5 Target {482 O $E 1T VS EC A T/E B 4 1> AdapterA]
BEA—F . TAEEETRRR, MNERMNED BRI NS EREL B XRTLEARMEEE
4o Adapterf) THE B BUR F Targetis [ 5 Adapteedsz D ML ,

2) THEN 6 Adapter HHEHMMBFEH—NEE, MEIFHBRESZGEFELD, XPMERE
BrlEftE. R KBEOREMER—ME, BATERE X HAMAA 207 AR — R
B0, g, BORREESRMNITLEESHEMAD —EAEFHRE P L, MXER
GEXHX N HEE O ELSH IR, Object-Work/Smalltalk[Par90]{# Fpluggable adapter—i]
R IR A B BRI,

% B TreeDisplay & D4, EAIIEARBABE R REN, URXR—-EEREFEN
HHAH, E—TEATER, RIOTTEEREMERSKIRE MR EOD, 8]
RME K Tree T2, MRRMNH LB TreeDisplayF A B IFHE AHEME (LK, ;|
MNAEHEENTHE AT RABEN - ), BAXFHERERASHEY., NARFKA
CREXRENAE, MAN—EEFARINEHELTree, AEAMNERESERFRMNED.

B, E— N BFREREWS, 7TLLUE S GetSubdirectoriesBRE TR TH %, RWLE
— A XBE RGP, N AERAE R EEFR IGetSubclasses, RE X FIRPZ R LS M HK
#HORRE, =T E AP TreeDisplayB HAFLTEBRFTAEXBFHEN., LR R,
TreeDisplay i BA £ DS BL AT RE

BN ELHE - TS ERPTHEZEOBRNBHTE,

3) ARG ERZR/BARYE FRAGBRBH—BENEE, ENXNFEHNES
HEH, gUERMXREAERAAdapteeIED, FHILHANRETA AdapteeXt 5 7T LB K



Fa® #HMHBEX 95

WHCEHTEER., WERSEETXENERE, ERMARNEFPTERARRKTT
REFR—MIEE, WEEREFTEA A

#g AWEERSE, THEESENEL Unidraw [VLIO) 5 AFKHE T HFHEQOCA
[HHMVO2ERBER ., XM REHAE 2%, XBXBRMERRTR: UnidrawFHE
StateVariable, QOCA1%4 7 2 ConstraintVariable, ¥ TFE/R, A T #Unidraw 5QOCA I} E]
THE, W S 2 ConstraintVariable 52 State Variable M UL AL ; i A T K QOCAMIRAFLE R
f£35% %5 Unidraw, W, Z1{# State Variable 5 Constraint Variable#f PLAC .

(BIQOCARERLH ) ( EfUnidraw 2RKLEH )

|

[ ConstraintStateVariable |

X—HFEBPAE T — A EB 2§ ConstraintState Variable, ‘&2 ConstraintVariable 53¢
StateVariabletL [ B F3, ConstraintStateVariablef# /8%~ 0 B AHCHEL, 76+ ZEAK
B NAITHMER TR, ANERENEDZRE R, WAEEFSXHE N HICERHEE
WA, EXRITREPEEITLULIE,

9. £

REAdapterE AT B E R L EHE, ERNBFTEFEUT —&RRR.

) BACHERERBE EHFACHTIIER RN, AdapterE I iZCR FIA F 07 A4k
ATargets, FH HAMA R4k KAdaptees, Fit, Adapter$iiiZRTargeth) FHRE, BAR
FAdaptee ) TR A,

2) THAWMERSE BIFLZHETUSEHAEARGERS. Flin, BiEf#ERE TreeDisplay
& AT ASINABMERBERREW, MTFER M.

B (XBWRAAX =FMCHEEMA ) B NAdaptee B “F” 8O, BTHTE
BRI B/ MRESE . RARSRVBENEEDANETRERENTEED LA HITILE,
Xt FTreeDisplayfi &, #ICAAIX RATUREM—NERREH . BB/MEOESNEE
FAERIE. — e LIV ERKREM P RR - A, H—TBERREZY ST A,

MIXAEED, BT =2NLEMER:

a) & AR ®AE  fETreeDisplay2 g XA Adapteets O MR RO R BIE . XHERH 73K
SR SCHX Hefh £ 3 AE I I A AR A S M B0 X 5t . B3N, DirectoryTreeDisplay ¥ 28438 5
i) E] R4S H LB Se4AE, T B,

TreeDispiay (Client, Target)

GetChildren(Node}

CreateGraphicNode(Node) GetChildren(n)

Display() o . for each child { cNode(ohik)
BuildTree(Node Z ) bkt

DirectoryTreeDisplay (Adapter)

GetChildren(Node)
CreateGraphicNode(Node) ———47 ¥ Entity (Adap I
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DirectoryTreeDisplay X} iX ™ 8 O i LARR L, (#43 E #DirectoryBrowser% F* ] LA Bk
BR B RGH,

b) EARES R EXFHES, TreeDisplay¥iiia) 45 H iR R BIARHER£R,
TreeDisplay ) & P #E17 — 203k 5, I XBEFRRBUAREISR, XHEE PR LAXHE R0
DS, mTERR,

TreaAccessorDelegate (Target)
ta GeltChildren(TreeDispiay, Node)
TreeDisplay (Client) Ci | spiny, Node)
SetDelegate(Delegate) 4§
Display()
BulldTree(Node n) ? o P
reeDisplay, Node)
CreateGraphicNode(TreeDiepiay, Node)
Ci

' - reateFlie()
DeleteFile()
delegate—>GetChiidren(this, n)
w-ummms
gate->C ap child)
)kﬁnmqu)

FileSystemEntity (Adspwe) |

#iltn, F—" DirectoryBrowser, B {RHH —#:{# fTreeDisplay, DirectoryBrowser?] §&
H VG BE TreeDisplay Ml Z R H R M8 H— N RF A9, 7£Smalltalkz{ Objective CX K
HERBIET S, BHEARTE-MEOXLERSEMIREIA . SR)5 TreeDisplay fa] 8 ks
TR RGBSR . NEXTSTEP[AdA94)K & F5X oy 8 LI T34k

FEC++XHMBERRESS, FE-IMREMNERBOE L, BRI TreeDisplayFE
B4R O A SR 2 Tree AccessorDelegatet, M #5 8 X RER—MED . RIERITATLLER
BRVLBIH XN BEOBE DI RNIEENRE S —X BRI % FEDirectoryBrowser, IR
DirectoryBrowser¥t H XK TNTH R MK, SURABHE, XFELRETE RN
X F 5 A— 1 # TreeDisplay 7K F I L E HEREM T EER 5 —,

c) SMfethiEmi B EFHESmalltalk P XIFTHAERBHOHER, A REMEHR
XHERAFHEITSEL . BRME IR T RUAMER . — MERAT R —/MER, FHE
RC2% AT LN SNSRI — MR . ZEAB BBk &, TreeDisplay i i — /Mg B Fi k45—
A R N —1GraphicNode, 55— MERFAFER—MH AR FH A

Bilgn, Y4st—AHRBE W TreeDisplayft, AT IXREE .

directoryDisplay :=
(TreeDisplay on: treeRoot)
getChildrenBlock:
[:node | node getSubdirectories)
createGraphicNodeBlock:
[:node | node createGraphicNode] .

MBBFE—ANLFRRBZOER, XFHFERETHII—MEE, SHEMTFFRUTE
SRULE I — 2,

10. KA 75

XHPL—FTPHIF, MKShapeFITextView I i, RATH 4 H2GE R BN SOE B AL
RBRREHER,

class Shape {
public:
Shape () ;
virtual void BoundingBox(
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Point& bottomLeft, Point& topRight
) const;
virtual Manipulator* CreateManipulator() const;
b;

class TextView {
public:
TextView();
void GetOrigin{Coord& x, Coord& y) const;
void GetExtent (Coord& width, Coord& height) const;
virtual bool IsEmpty() const;
}i:

Shapef & H — M HHE, XNHEHTEHNSHBAE XL, MTextViewll i Fm . RENE
JEE L, Shape[R]B$AE L T CreateManipulator#:4E Fl T 8/# —~ManipulatorXf £ . 34/ P #4/E
— A~ EJE B, ManipulatorX} £ A8 TR X NEE ©, TextViewlt % R H#1E,
TextShape2t f2& i £ AN [B] 82 1 (6] B35 BC S

KBRS ZEMBFERED , KERBARERA - o8& ED, MASN—
Ao ERT S, @EC+H+PIERRX XN ERE: AR FR4&ED; A
AAITBAREOMTEH ., T HERATRBXFE B 2 X TextShapeifi BL#% o

class TextShape : public Shape, private TextView {
public:

TextShape() ;

virtual void BoundingBox (
Point& bottomLeft, Point& topRight
) const;
virtual bool IsEmpty() const;
virtual Manipulator* CreateManipulator() const;
}i

BoundingBox#24E X} TextView it 11 #E47 5% . {d 2 DT B Shapefy 32 11,

void TextShape: :BoundingBox (

Point& bottomLeft, Point& topRight
) const {

Coord bottom, left, width, height;

GetOrigin(bottom, left);
GetExtent (width, height);

bottomLeft = Point (bottom, left):
topRight = Point (bottom + height, left + width);
) :

IsEmptyBAE4 it T7EE BCAS LB B & Al — R ok . BEHAER .

bool TextShape::IsEmpty () const {
return TextView::IsEmpty();
}

B, A1 XL CreateManipulator ( TextView A IFZIRE ), BERNELTH T LiF
TextShape#4E #) 2 TextManipulator,
Manipulator* TextShape: :CreateManipulator () const ({

return new TextManipulator(this);
}

© CreateManipulatorf£—{~Factory Method ¥ 5Z i,
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MEBEEHRAMBASHTEREAAREONBHAEGEE, EETET, Sk
TextShape 4 #'— 18 [n] Text View B $5 £t o

class TextShape : public Shape {
public:
TextShape (TextView*) ;

virtual void BoundingBox (
Point& bottomLeft, Point& topRight

) const;

virtual bool ISEmpty() const;

virtual Manipulator* CreateManipulator() const;
private:

TextView* _text;
}; ‘
TextShape > 20 75 #4) 15 28 1 % 48 [ml Text View LBl I8 H T R840, M T 8 FHREHRA
B, ERWBHXE R TextViewxt R AR W#RIE, EAHF, BRE PR T TextView
Xt G5 3 HURF HA% 1% 4 TextShape AU 5 2% «

TextShape: :TextShape (TextView* t) ({
_text = t;
}
void TextShape::BoundingBox (
Point& bottomLeft, Point& topRight
) const {
Coord bottom, left, width, height;

_text->GetOrigin(bottom, left);
_text->GetExtent (width, height);

bottomLeft = Point(bottom, left);
topRight = Point (bottom + height, left + width);

}

bool TextShape::IsEmpty () const {
return _text->IsEmpty();
}

CreateManipulator ) 3£ AU 5 2GE AL 8 RA L MAB —#, EAEMNEANTFE,
BH HER{F A TextViewE B B R EL .

Manipulator* TextShape::CreateManipulator () const {
return new TextManipulator(this);
}

BiX B ARS 5 268 B 83 AH RIS AT LL 3R, T LAE B4R S X 558 Fe 28 AU RS AR o R —
o HETCHERWE, i, FPUFEETextView FE K — L H1E 4 TextShape s I H &
B, X5E BC RS RS B TextShape BE A °] LA 5 TextView F R — BB IFH TIE

11. &4 i A

BEE-HHHTFRE - PNETET++[WGMSSIW 2 E [ AR FET++Draw, ET++Drawi@
i3 {8 i —/>TextShape;@ BC 28 KM RE I TET++H —282, H ¥ ENATEXHE.

InterView2.6 4% Hliscrollbars, buttonsfmenus AP R ITEEXN T — S %K
Interactor[VL88], E[EBIti Mline. circle. polygonFlsplineX A ZEHLEREXNRENLT —
15 XK Graphics. InteractorfiGraphics# A EESM, HEMNAERARWEOMER (B
BAR—1ME), ARENHFAES. AR, KAREEE— ISR EETSRA
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— PXTIEHEH,

TMiInterView2.6 5 X T —MFR A GraphicBlock B Xt S iE Al 2y, ©KlnteractorfI T3, &
Graphic ) —/~3L#], GraphicBlock¥fGraphicZE i3 0 SlnteractorS I O BEFTIL AL,
GraphicBlock{§i 1§ —~Graphic#) 5L % 7] LA#E InteractorZ M P B/R . B

A48 A FY1E AC 85 7E ObjectWorks/Smalltalk[Par90] F AR % W.. #r¥ESmalltalk Ay B 7R 821 ) B
EX T —4ValueModelZ& . HifilaliX™ME, ValueModel;g2 LT —4 “value” F1 “value:” 3L, X
ARSI, BT AR SRR U R 2 FURXAME, W0 “width” F “width:”, B
R T 5 E TS AE X 4 F5 ValueModel 32 DT AHDCEE, Al fiTAR— 8 B4 B ValueModel T2,

M ObjectWorks/Smalltalkfl & T —{~ValueModel ) F2, FK APluggableAdaptor,
Pluggable AdaptorXt %2 A] LUK HAth X} 52 55 ValueModel 3% 1 ( “value” 1 “value:” ) MHULHEL, B 7]
DU TS50k, DMERBUNI B AT ME. PluggableAdaptor7E L P B fif A i LLAgE sk LA
LH “value” Fl “value:” O, MTEFIR. FEELTEER, PluggableAdaptortl LI RE
BRI R BERMNA T (Flin “width” F1 “width:”), & HshEaX sk P28 e AR A B B

ValueModel

value:
value

?

PluggableAdaptor

Object adaptee

value:
value O--------1 - - -1 A getBlock value: adaptoeﬂ

3 5h—4~3 B ObjectWorks/Smalltalk i 51| & TableAdaptor2s, B/ LA — NI RFY) 5
— N RBERMELE ., ITREEBTERA—NXR. B HERETLUERHAEEERN
TableAdaptor #H{TESEIRE, N— W RBBITEM:.

TENeXTH) AppKit[Add94]H, —SRFEHMABENRHFTEOLR. — M FRE
NXBrowser, ‘B LIE/RZHRAEIES|FR, NXBrowserd Fi—MRIEXTRAFBOIFE RO HEE

MayerHJ “Marriage of Convenience” [Mey88]2 —FE XK ERI LR, Mayerflih T
FixedStack2 fn{u] UG B — /> Array K B SE B ER 43 Fl— 1 Stack B O3 4. BRE— S —
EHETH MR

12. X AKX

¥R Bridge(4.2)4 M 53 ZUERCAS KL, {EEBridge M R SAF: Bridge H 2
O MEBR R, WX BT LA A 5 A X S A ZE . T Adapter W
ERERE-NCAMNBHED,

Decorator(4.4)RE %58 T H AR X A D RE T [F 6 XA B MO . B decoratorXt i
ARFHEREERSEY . &R Bdecorator XA S, MARME AR EATEE
LHIX— R .

B ProxyG DNEARBENEORNERGT . AA—PXREXLT —MUHE,



100 BiH#EKX: TEH G RHEA R

4.2 BRIDGE ( #f# ) — MR EMBEK

1. &8 :

BB 5 EHERESSE, FEiTER LA,

2.7 %

Handle/Body

3. L

Y AR ETEEA A LB, GEFEFASARATNT. MREE U TEMRAED,
T EER FEMBAARRFRIMULHR., BREFEARABRE, SRIGEREZTETS5E
HISERER A B fE—R, FEME XTSI ML IR M TS T RME.

RN EEE- AP REALREMAS, —NIBENWindowli RESHLHR. Hlm, X
— MBI PIEAVER P T R — ¥ 7EX Window SystemfIIBMAJPresentation Manager(PM) %
G ERTT LAGE 0 N FIRR T o o3 A ARDLE], RATRTLLE X Windowii R M BRI BT K
XWindow5PMWindow, B1'Ef15SILIAFRLEF & LK Window R H . BRI AP
PMARRZAL:

1) ¥EBWindowli R EZERATFTARAMENEORFHREFLERALTE. BREEAE
Window ] — > FFIconWindow, % 1H Windowih$ T EIrALE . A T ffilconWindow 3L
BN ERZEELE, RITOLALIAKE N HEXIconWindowFHIPMIconWindow, S HRERER &,
ROTABARARE—FRBRME OBENFTNE, MITEXREANRETLERNELANE
—FP B 1 E X — P F i Window 72K, MMTFER.

A

| ]
[ xwindow |  [PMwindow| [ xwindow | [Prwindow| [ iconWindow |

| xiconwindow | |Pmiconwindow|

2) HAEANFFEBEFANRBELEHX. B4YE R FHOK, DRELHL—TR
2, XMREHBERERTD. BN, SIEXwindowkI RS Windowiif 5X Window
BSEHI S ek, XHEEFPBFEKB TX WindowtI LB . XHHEBREREPR
BRAEDIHMTEE B

EPEQBE O IEAS R B HAERLHE S, MURE O LIRS T8
FHTE. XREEARBEZE ONERNY RIFEN TS,

Bridge# R Mo Ul E BRI TR, K Windowil S A E M SEIER 443 BB ZE IR L I K 2
gk, Hp—-AMRBERESHWEITE D#ED (Window., IconWindow. TransientWindow ),
BOU— AWM EBRERHEFEEMRXNFEFOLZARS, INMEBREWHRENR
WindowImp, HiiXwindowImpFHIBH T —NETX Window REEM LB, MT 0 EEFIR,

Xt Window F 2 i) Br 5 H/E#F 2 FI WindowImp#z 1 A SRE ST I . XHUIE & O f 4k
RERGFEMXHNIHAB B K. EHit, RiTHWindow5WindowImpZ[E] )X £FRZ
AR, RACERRESCHEBZEED THRER, FEEef1eT i ik,
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cdgger
imp
Window <> Windowimp
DrawText() DevDrawText()
DrawRect() O-F- 1 DevDrawLine()
' imp—>DevDrawLine
. -] imp->DevDrawLine
imp—>DevDrawline
imp—>DevDrawLine
A JAN
| ] L ]
IconWindow TransientWindow XWindowimp PMWindowimp
DrawBorder() @ DrawCloseBox() @ DevDrawText() O = DevDrawl.ine()
n + DevDrawLine() Q ! DevDrawText()

DrawRectS) ﬁ
DrawText(

DrawRecl()ﬁ

4. EHAMH

PAT — 2618 8L fd i Bridge i X:
o AT BAERNR AN E B LR S Z 0B — B E B E X R o B B R AT BB
TERR T B 17 B 20 32 B0 43 B P AR 4 & U046
« KE G LUK E B9 S BRI T OB 3 A B F MBI 7. X B Bridge B f Ak
AT AR AR DSBS #ATAE, HRIRTENERY R,

o X — MR E LIRS BRI E PR AR, IR MREARL I RE.

o (C++) HEXE P EL2RBBMMB LIS, . EC+HH, XWX RAEREOFRTR

Hgo

XDrawline() ﬁ

XDtawString(ﬂ

« EMAEBE R RKEFFIREPE, AIFEREER. XHE—FHLRREW
BAR AL 004 — A X R4 R BT N84 o RumbaughfRXFRBEREH N “HREMLL”

( nested generalization

$ Jo

 PREBAEZ AR LRI (ATRERE B AR, ERMERE P HFRAEX— .
— 18 .89 8 T CoplienfyString & [Cop92], X~ BA-X R A AR R — A

fr#£R (StringRep
5.4

)o

w1 Abstraction

imp

Operation() ¢

imp—>0perationlmp(;; |

implementor

Operationimp()

A

ConcreteimpiementorA

ConcreteimplementorB

Operationimp()

Operationimp()
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6. 5 5%
» Abstraction (Window)
— EXHBREMED,
— # 1 —NE 6] Implementor IS B X 52 (I F8 1 -
» RefinedAbstraction (IconWindow)
— "% Abstraction X ¥ O

¢ Implementor (WindowImp)

— ENEHEMED, ZEOR—EE SAbstraction BN T2 —8; FX EXWA
BEORUZESRE . —8Ki, Implementord O{URERA MM, 1 Abstractionil]
BT ETXEEABRENBERERGBRIE,

* ConcreteImplementor (XwindowImp, PMWindowlImp)

— SCFImplementor$ 0 3 CE R RAKLH

7. WAk

o Abstraction¥client i R ¥ & 25 & Y Implementor X & o

8. KR

Bridgeti=X\A LI T —2600

1) 5 BB ALETANSY —NETHRLDATRGEE—TED L, BREHLBALL
BTN ZIHTRE, — M REETUESITHZIREERHER,

¥ Abstraction 5 Implementor4} B4 By T MR Xt SLBLHR 4 4 v B ZI 4K, 4308 —A>
LA, HABEEH %iFAbstractionXMEMNEFEF ., A THRIE—EENAF RS
ZEB T RIERA N, —EEAXMER.

B4, BOSEANYBEBTHRE, NTIEEEGFNENLERE, RENERERS T
138 AbstractionFlImplementor B 7]

2) 38 & TH Atk HRE] LA 57 #XF Abstraction FlImplementor/Z IR M BHATY 7 o

) ERMYELEN  RAXNESBRELRAT, it EInplementorXf 5 Ll K AH
LR B R B CansRA 38 o

9. &

{8 FBridge AR R EE B LT — 0] .

1) 4UH — AMImplementor  FE{XA —LHMEHE, BE LELE R Inplementor
¥, XEBridgetEX BB ; 7EAbstraction5ImplementorZ [B|H —fp—Xf —H R FK, R
BT, YHEFERE-NDLENLIARSEHEENEP BN, BRI BEILHERER
AHRER—EsER, AOEFRFEN, NHFEFEZNA,

Carolan[Car891f “¥ BHHIES " ( Cheshire Cat) #RX—4EHL#. EC++H,
ImplementorS A AT LIE—NMREHL XHEFEXL, XNTXHERARBBEF . XFERR
it 2 P R B T — SR LR S .

2) 43 E g Implementors £ SAEZE L MmplementorBBT 5, VR ZFfIFh 18,
1 {a] st AT &b B <8 B B2 — 1 Implementor2E W2 2

114 Abstraction%1 38 it & i ConcreteImplementor3s, EEFI UIFEEHBER P HEPH
—AEPAT LB, B LLGES R AW RSB E S — 2, Hlm, R4




Fa¥ #HHHEKX 103

collection& Z F X HLE, BEAT LUR$Ecollection®) K/ E LB —1~2 . SERMSLHT]
LR T8 /M collectionZ, Tithash3 M m] B FE& K HcollectionZk,

BT HEREARBE-HEANIH, RAERETEXEINLHE, i, wi—
Acollection M K/MBH T —EMRER, EHSUHERNEIR, FXEEHATRERSZH
collection,

WA LURIBRH — DR, AE—KRE. EWindow/WindowImpiI#lF, AT LA
]| A—"factoryXt % (£ J Abstract Factory(3.1) ), ZMWRKHE—IRTREHERE FEHH
o XA R EE N A BT T & Q)M F 28 A WindowImpXf £ ; Window X 7 [ EZiER
—*WindowImp, T E 4R EIEFHERFWindowImpXT &, XA KK A& Abstraction 3§
AFUEST— M ImplementorE HEHES .

3) & ¥ Implementorsf £ Coplien[# B T 41a] FC+++ % A Handle/Body i IR 7E £ T4
B E— B[ Cop92]. HHBodyH —/ AR5 i8S, HandleX EHiTHBERIE, Kt
BERFERSAWMAE—-RAFUTER:

Handle& Handle: :operator= (const Handle& other) (
other._body->Ref () ;
_body->Unref();

if (_body->RefCount() == 0) {
delete _body;

}

_body = other._body:;

return *this;
}

4) XA % E%AMNS FEC++HLUFHZEARIEEHBEOMEN LA I4E
FK[Mar91], #lan, —/20 LA HpublicF R 4k7&KAbstractionfi Uhprivate 77 2 4k &
Concretelmplementor, {HR2H TRXMHEKE FESS4K, EELABFSEOBEEAREN
HEFE—E, HHARATEEMHAZSENRN T ELHEIEMBridgeliX—F L HC++ AR 17,

10. K A5 4]

THERAC++RIEEH T EE—F FWindow/WindwolmpBI# 7, HFWindowZs % I
HEFELTH O

class Window (
public:
Window(View* contents);

// requests handled by window
virtual void DrawContents();

virtual void Open{():
virtual void Close();
virtual void Iconify();
virtual void Deiconify();

// requests forwarded to implementation
virtual void SetOrigin{(const Point& at) ;
virtual void SetExtent (const Point& extent);
virtual void Raise():;

virtual void Lower();
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virtual void DrawLine(const Point&, const Pointé&);
virtual void DrawRect(const Point&, const Pointé&);
virtual void DrawPolygon(const Point([]), int n);

virtual void DrawText (const char*, const Pointk);

protected:
WindowImp* GetWindowImp() ;
View* GetView();
private:
WindowImp* _imp;
View* _contents; // the window'’s contents

Y:
Window# #— X WindowImpt93| Fi, WindowImpiig3sE X T — M REH O &% K

O,

class WindowImp {

public:
virtual void ImpTop() = 0;
virtual void ImpBottom() = 0;
virtual void ImpSetExtent (const Point&) = 0;
virtual void ImpSetOrigin(const Point&) = 0;
virtual void DeviceRect (Coord, Coord, Coord, Coord) = 0;
virtual void DeviceText (const char*, Coord, Coord) = 0;
virtual void DeviceBitmap (const char*, Coord, Coord) = 0;
// lots more functions for drawing on windows...

protected:
WindowImp () ;

}i

Windowf) FHKE X T MABRF AN ARERKED, WHAEO . Bir. MG
ieRS & O LA R T RAR B 3 B E% .
Bl in ApplicationWindow 244 S Bl DrawContents ¥ 1E LA 2 i ‘& BT £ B View L6 .

class ApplicationWindow : public Window (
public:

//

virtual void DrawContents();
Y

void ApplicationWindow: :DrawContents () {
GetView()->DrawOn {this) ;
}

IconWindow 774 T & B B B9 BARXT N AL B 4 ..

class IconWindow : public Window {
public:

/17 ...

virtual void DrawContents{);
private:

const char* _bitmapName;
}:

...3F B 3£ ¥ DrawContents#p{E¥ XM B L HIEE O £ .

void IconWindow: :DrawContents() {
WindowImp* imp = GetWindowImp():
if (imp != 0)
imp->DeviceBitmap (_bitmapName, 0.0, 0.0);
}
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FATE R LUE GF 2 H KA FWindow 2, il TransientWindowE 5 % F A 75 BY —
MEOAE, EUREMXMMIBENE OH#HITEIE; PaletteWindow BEAEHME O Z L;
IconDockWindow#H —#IconWindow, 3 HHE R FTHENIHEFIE ST,

Window i) #24E i WindowImpfy#: 1 8 L. #itn, 758 WindowImp#fEFER O P H%E
B 2ZHi, DrawRectdoZi \E BB >PointS B0 2 B U~ 45 fE

void Window; :DrawRect (const Point& pl, const Point& p2) {
WindowImp* imp = GetWindowImp();
imp->DeviceRect (pl.X(), pl.Y(), p2.X(), p2.Y());

}

BAFWindowImp 0] LIFARME O R4, XwindowImpFHZHFX WindowH 0

class XWindowImp : public WindowImp {
public:
XWindowImp () ;

virtual void DeviceRect (Coord, Coord, Coord, Coord);
// remainder of public interface...

private:
// lots of X window system-specific state, including:
Display* _dpy:;
Drawable _winid; // window id
GC _gc; // window graphic context

}i

% FPresentation Manager (PM), FH{1& X PMWindowImp .

class PMWindowImp : public WindowImp {
public:

PMWindowImp () ;

virtual void DeviceRect (Coord, CToord, Coord, Coord);

// remainder of public interface...

private:
// lots of PM window system-specific state, including:
HPS _hps;

}:

XETFRAE DO RGN EARELHWindowImp/E, Hlin, XFX B0 R XAEEH
DeviceRect ;

void XwWindowImp: :DeviceRect (
Coord x0, Coord y0, Coord x1, Coord yl
) {

int x = round(min(x0, x1));
int y = round(min(y0, y1));
int w = round(abs(x0 - x1));
int h = round(abs(y0 - yl1));

XDrawRectangle(_dpy, _winid, _gc, x, y, w, h);
}

PMESEBRHS 7 AT RESR T XA -

void PMWindowImp: :DeviceRect (

Coord x0, Coord y0, Coord x1, Coord yl
) {

Coord left = min(x0, x1);

Coord right = max(x0, x1);

Coord bottom = min(y0, yl1):

Coord top = max(y0, vl1);
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PPOINTL point[4];

point[0].x = left; point[0]).y = top:

point[1l).x = right; point[l]).y = top:

point{2].x = right; point[2).y = bottom;

point[3].x = left; point[3].y = bottom;

if |
(GpiBeginPath(_hps, 1L) == false) ||
(GpiSetCurrentPosition(_hps, &point{3]) == false) ||
(GpiPolyLine(_hps, 4L, point) == GPI_ERROR) ||
(GpiEndPath(_hps) == false)

) {
// report error

} else {

GpistrokePath(_hps, 1L, OL);
}
}

I 4—NE O EAS R EFHAWindowImp FRA LM WE? FEARBRITMEIZ Window K H
ARXNHRE, ERGetWindowImp¥EFR TN — MR T (S W Abstract Factory(3. 1))
BEERBMLH, XTHR L) H$ETHEREORZENIAY .

WindowImp* Window: :GetWindowImp ()
if (_imp == 0) {
_imp = windowSystemFactory: :Instance()~->MakeWindowImp();
}
return _imp;
}

WindowSystemFactory::Instance VSR EUR El— MR T, L) HiRAENAE SiEdE
NRGHENX R, HERL, RIVEEOE—A %14 (Singleton), ¥ Window H
WhEXA T .

11. S ke i B .

LA Window L F3K § FET++[WGM88], ZEET++¥, WindowImpf A “WindowPort”,
‘E H XWindowPortHl SunWindowPortiX # — 22 F 2, WindowX £i#F R — /KK
“WindowSystem” 315 T/ €)@ 457 fImplementor¥f £, WindowSystemiRft T —/ME DO
ATl 58E LA, flmedk, Jeir, fER%,

ET++#)Window/WindowPortiZi+4 & T Bridge#&,, HE A WindowPort{# & 7 — /Mg
Windowl)$84t. WindowPortfJImplementorZ f X M8 £HE M Window W R A4 T4 5
WindowPortHi X I 4: Bl A AR, & OABNE,

Coplien[Cop92] HiStroustrup[Str91)#§ 18 X HandleKH 44 H T — 8B 7, XEH)FEFib
B-AFERRE, ANMEEEFRERARURIHRNTEHNESE, BIETEXLLE
EBEE SR — MR A E R ST YR

libg++[Lea88)REE X T —HEHTFLANLHBIEEM, BlinSer. LinkedSet,
HashSet, LinkedListflHashTable, Set®R—MMR¥E, BEN T —HMEE D, MLinkedList
FMiHashTable W 73 5] R 55 R Fhash R M EIK LI, LinkedSetFHashSet/ESetfI LB E, EAIHF
T Set e i1 R 4% Bt i A LinkedListfHashTable. X 2 — BN AR, EARAEHMS

Implementork,
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NeXT’s AppKit[Add94)7EERE MM B/RF A T Bridgel o —MERTLUAESHA
FaERR TR, —TMREHEEER NIRRT ERESHVREE, RIR2EWaERE My
PR, MR BAAppKitE ), B — N HBRF PN AR EREREARFKEL T M
18 AR — Fb S B 7 8k

ATHEFREHGHE, AppKitiRft TNXImage/NXImageRepHF#. NTImageE X T
SALBREED, B S8 D #KIIR N E XA L FINXImageRepR B, X PMRERM
F T Z4F3, WNXEPSImageRep, NXCachedimageRepHINXBitMapImageRep% . NXImage
Ky — 8%, R — ML NXImageRepti R, MRAEBANERELHM, NXimageL ik —
TEESLHNERESNELRELH, HVENNXInagel® ALK — N ELHABEBERD —P LB,
X 1~BridgeAZ A MR A #B A & . NXImagefE R B3 77 % £ 1"NXImageRep3EHl ,

12. XA

Abstract Factory(3.1) #5X 7] LL Rk @) 8 Flfic & — 1M € BBridgeti =X,

Adapter(4.1) AR XXM ENFETIE, CBEHEERERITTEREASEFEA. R
1M, Bridget=\ R7E R I MABS R GE A, TSR E O LB 7T LA #4720

4.3 COMPOSITE (5 ) — R EMBEK

1. &H

KX RABGBMIESHLFRR BB MERSMW . Compositefd#ig /3t B35
MBS EHFEREE B,

2. B

GERBEMETHEREIHENEEN AR S, APUERERnHG0RE
FEER, APFALHEZAEREM U R — B8R A, XEHE XA UHEEGHER
M. — MR ASEBL T B2 N TextFlLine X HE B B TOE L —262K, F oM L —2026 48 R5x
s E LAY A 2525 (Container)

SR X B AR fE— . X SR ABU AR BRI RS ARTR, i
L ERXRZHEEATHFUARENRE—HFRN, MXERXFIFEH, SEBFEME L.
CompositefE R T A LR IRAE S, #FEAP AL XLEABTXE], WTFEHAR,

Graphic L#

Draw()
Add(Graphic)
Remove(Graphic)
GetChild(int)

A

1 L 1 1 graphics

Line Rectangie Text Picture

Draw() Draw() Draw() Draw() O-======f====mmmumunn forall g in graphics
Add(Graphicg) O F-----1 g.Draw8

Remove(Graphic) E
GetChiid(int) --- { add g to list of graphics 5

Composite A A KA —MFRAE, ERTUAEET, XTURRETHAERS. £E
B RFFHX KB R Graphic, EFEP—S55E BEXM LMK IRIE, HlDraw, FE
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hERT A MA G RIEEN—ERE, fin—ERERATHRATEERN TG

F¥Line. RectanglefiText (S RATHMAEE ) X T —HETTXHE, XELLHDraw,
SRRATLHEL . EEMEX., B TEAITHERA FEE, BRENBARITSFEEXN
B1E

Picture265€ X T —/ Graphic 3 R E S . Picture H)Drawi/ERE I BN FHEEA
Draw3EH#), Picture R FHXM T EEZHR T —E5HFRAHEXHERE. B FPicureE0 5
Graphick F 2 —3(#), HitPictureXSea] A& I & F b Picture Xt R

T ER— R B8 194 A B Graphic X R A A A H A X R

3.EAM

L 4% 548 FlCompositetiz:

o RERTXTRIT - BIKRKEGEN

HRAEBRPBBRAGXMNREENINRORE, APE5—wHaSEWP At
3

4. &

[ e}

Operation()
Add(Component)
Remove(Component)
GelChild(int)

A
f 1
Leat Composite

— forall g in children
Operation() Operation() O----~-f-=----=---- Y :
Add(Component) g.Operation()
Remove(Component)
GetChild(int)

Y7 i CompositeXT R L5 U T B TR o
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5. %5%
¢ Component (Graphic)
— RSP RAEREO,
—EELMERT, LR REFERONBRETH.
— 7 B —/ 8 0 B T U5 R A B Component i) F 4 14 _
—(AT¥E) % R E X —1 80, AFHR—1NEEHGE, HFESENBRATIRE.
* Leaf (Rectangle, Line, Text%%)
— EHAPRAHF AR, HHABRAEFH A
— EHAPEXETHRBIITH.
» Composite (Picture)
— & A TR AR L TR 89T o
— R TR
— FEComponent$ N LB 5 FHA XL ERIE,

* Client
— i@ i Component$% DN H S FTHAF IS

6. thtE

 F P {#i FiComponent2$# 0 S A M PN RHITRE . IR BWRCE B— -1 &0
HELHER, MEBIE RComposite, BEHRHIFRALZH N TG, EHERER
Z RIS /80Z J5 W] BB PRAT — 2 dh B IR AE S

7. %R

Compositetsi =,

X THEEAMNFMASHNRHLBRREN EAXMNRITUHEASBERERNOAEN
R, MEXMHANRIATUHEHE, IHEABPRETE, ZFPRES, EMADEE
XT3 ER AT LME A B X R .

WA EFRE FPATU-BOLFAAASEWMBINE. EEHPARE>@BARL)
HEHRE—IHTEEAR-NMHAAN, XA TESRE, BER7EELH G IR
KPAFEE - BT FERFIENHRE,

FHREASWMFRBNAMH FE XK CompositeEiLeaf FE HEIM S E AN EHWME
PRB—EIE, BFPEFATHEHKComponentZE ik EE,

o ERARHEBREM—KA AHEMHFEGHRST=4 LR E, RRREERMNAS
PREG . ARFRFRE-NAR RERAEERENAM. FHCompositedt, IRAFEMK
KA REINX AR, WAPFEEITRZHTRE,

8. £

FRATLE SEF Composite B R BT FHE R B LT L6 & .

1) BXALHAINA AR THRERAIIRAMT RRERE A SRR AE B, AU
45| AT LA R4S Fa i LR A IR, [RIRS AC3R4451 Al th 32 #¥Chain of Responsibility(5.2)
B,

i % 7E ComponentE H F XA F45 Fl . LeafHICompositeZS ] LA 4k AKX 45 F LA R & H#
X5 | AR RAE
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HFREESIH, g —NARER, P—THENAEFTAUXTM AT A,
MRZZAGUREFTERIFHE. RIEX—SBEAEHNPER, UYE—-THEPEMEK
MBR— A, AR XN EG IR, R EEZECompositeX fJAdd FIRemovefEH
SEELX R, ABARTR BRI DR — i, FFER BB — AR,

2) £Fa4 HEQHRBAAN, HIERUBOMETHFER, BEY—ITEHER
B EMFRT, REILELHM,

— DA AT R ER I FREFC ALY, BY—MERESH S E e 3aT,
X HTESIHE L. Flyweight(4.6)BITS T UMM SR 1 LA E Gt SRS R —E
BT GRRFEA AT Lo — SRS ERE T A B RS FFRETEINE, WTIATE R CE M K%
ER, WX ERATITH, _

3) & K 4tComponentis @  Composite T\ B 89 2 —BAHEF A HE b EAE K
Bk fLeaf MCompositeds, K TiAFIX—HEHH, CompositeZs)i HLeaf HCompositeIS/T A FE
ZE X —B N IERVE, CompositeS il # X o VE AL BRA BISEH, TiLeaf MComposite ¥
K] LA EATHITERE L.

R, ITBERANATBSSEBRGWRGTIRUMAERE, ZEMHE. - KA E
XARLERT T M FEE B LA BAE . B 14 £ Component i ST HFAY BRAE X Leaf KU P B EH A B X,
AR 2.Component/EHRE N BN TR —AN 48 R HRAEYR 7

Aot — SRS UAEE - N FEEERMNTComposite A B B XHEEE, BEBA
ComponentZEH', BEAXT AT K Component#i& . FI, AT 37 A A R CompositeF
I — ARG, (BXLeaf3RIEHANLE, HRMBERIIE— M LeafBR—NBE T
9 5 HComponent, BEFI LA K fEComponentZe & X — MR W#R/E, FTXTF3 S#ET0500 ,
XA ERE B BAE AN B @ T — > F 95 Ao Leaf KA LUMFERIBLE HSEH, iComposite N & &
LB N ERELLR BIEITM T,

EETFHANRIERRES, RINEET—TRFLUTE,

4) FPRAEETFHRMANEE BRCompositeXs £ I T Add HIRemovedfE i T B T4,
{B = Composite B — M EE KM L : 7EComposite |2 IR 45 H) h Il — 263K & oA X Se# 4
AT LR FEComponent 75 B X U P fE | (X S E X Leaf25 4 B LB, B RMNIRIE
Composite I E [ F 2 7 B 3 8 SGXSEHEIETR 7

XTEAEREME I M2 R AE %,

c EXRBERSHWHMIBE LTV EAEEEOM A BFNSEIRE, FRREU-—80
FERERAEL, ERX—FTERUZLHEIRNE, HAFPATHESHM— LR
HIH1E, BlinFELeaf HEMAMBERT R %,

s ZECompositeZ P& L EBF U T ERE RFNELHE, PAERCH+XHENBHS
KRBT, EHRFPTT M Leat PSRN R AR EB B R, HEX UK
TEWYE, K ALeaf MlComposite B A AR D ,

EX—EK G, M FLet, RIOTLESRAENHNE., MBREET LM, FoHRE
BEZREUEL, FARBRE— AR RR— A8, XHMERERLERRLER
LAM,

— BB LR AEComponent H1 75 B — M4 Composite* GetComposite()o Componenti2{it



F4F #HHHX 111

TR EIE R B RE$RAE. CompositeZ8HHIE XXM RAEH @ id thistE $HE EIE B 5

class Composite;

class Component {
public:
/7. ..
virtual Composite* GetComposite() { return 0; }

}i

class Composite : public Component {
public:

void Add(Component*);

/7 ...

virtual Composite* GetComposite() { return this; )}
}i:

class Leaf : public Component {
/7 ... :
Yi

GetComposite AFREM—THHFBERER—THE, R LIXHR ERH S Z-2HbN
7 Add FiRemove${E .

Composite* aComposite = new Composite;
Leaf* aLeaf = new Leaf;

Component* aComponent;
Composite* test;

aComponent = aComposite;

if (test = aComponent->GetComposite()) {
test->Add (new Leaf);

}

aComponent = aLeaf;

if (test = aComponent->GetComposite()) {
test->Add (new Leaf); // will not add leaf
}

HRA]fE FHC++ *F #dynamic_cast&h M X Composite AR LI HI KK o

LR, XBEHRBRRIT A ENAGMAEFR -, FEHITESHIEZN. A
IR B A [R] 2 B

A3 B A ME— T B & 7E Component H 5E SR Add FIRemovetfF. X R T —
FHWEE: Component:: AddM LA B EHMSHE LXMW TEEMSE . IRel LAk
Component:: AddUETEE, (HXMAZE T —NMEEZEMEE: SEEHT P n—8R
ARt A BB 5 AR JXBTAddﬁVFA?‘EEf‘ﬁ PRATLAILEAdAERERIBR B S8, HATRER
FPIATHERXH,

MR ZAUAS TR THYE, RERemove MSEARRZAFN T A0, EEBRIFHH
BREF (TR E—1FH)L B AddFIRemove ) K M .

FH—NIERXT BT WE NE—BRE., MREZRAHE -NXEBHFIH, RITE
#1 %€ X Component :: Remove 7E B B H AP BIBR X ANHM . R, XH K AJGRIETIRE
FEBRERE.

5) Component& & . 1% 3% .— A Component#] &  R7] fEAE7EComponentZ F4 F 17 15
EAEBEXRA—ANLEHAERE, MXComponentZsrh B T — e /EX 73 S BT R AT
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B, HREREPENTRIGH, M ORBELSHSHRE, BN ARARE TS
o REYSZEHP FEEBMHTE L, AESFEHAXMHTE.

6) FHFHA FLZRITEE T Composite) FHERFMF . 77T H ) GraphicsHilF, HE
FHRERR TMNBTZEEHIRF . 1R CompositeR/RNiBEESHTR, Composite T R4 BN 7 4
BRI EEM, T A8 AR X B — 2 Composite i SEH5

MAFELETHEOFFE, LOFAR T FRARhRMEEED, DEER
T RFF . Tteratort(5.4) W] ITERX I 45 T — £ E T T

TR HEEFEERERE NRRFENHESHETHENRGERAEIR, Compositeds
A LA G FEAERT E B 57 U ATIR P s BRI A X5 B o Composite A] LA W7 S PRt R 5%,
ENNR-EHTHEERIBEARKENGEE. flwm, shtl—358HFFPicture2KBERHER
PHEUCHEFRHGRLRE, ELESGEERE, YFH47E4a0HE 0 A e, XMaR
HE(F B Picture AN TG E B HITLE KR,

— AN REEE, ERCEIBHRER h A HE BRI, EHGRERE
ey, XMBTEBEAIAER. Hit, mERFEHAEERENEL, RFEEL—MEORERA
FHHETRPFEENEBR L.

8) A i% v # M M Component TER A BIREIWHLHIHIET S, H—Compositefk 85 aT,
38 % Bt Composite S 3 MIBR I T47 8, (HA —FhIHBLBRIN, BILeafif S ASMAE, Hittal
DAgE I,

9) AEAMRITAR—FHIELEH Composite A i BRI BIBEWHF EMM T 4,
WRERYIER. W, Bl fMhashk, BIEEHMHEFIRTHE, XL, FHEBABES
HWRABELE, AR ENTFH R, Composite# A — A BES5ZX N, XMER
Composite ) BN FREELI B KW EHIE O, 2 Rinterpreter(5.3) R+ KT,

9. R AL T

HEVMIESFHSENMIFENRESEFHERT D - BEABEREHRERERERK
g, pln, REVTUSENRBEMTEK, SRSESIMEG, ELRKER. 24%.
X FpEE Bl LITR B SR #b F Composite B #E T4

EquipmentZE AER 2 - BABRREW P WA RSEXL T —MEO,

class Equipment {
public:
virtual “Equipment ();

const char* Name() { return _name; }

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

virtual void Add(Equipment¥*) ;

virtual void Remove (Equipment*) ;

virtual Iterator<Equipment*>* Createlterator();
protected:

Equipment (const char*};
private:

const char* _name;
};
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Equipment 75 B — BB B — MR & R, BT AR NERNK, TRIIEEH
WA LHX EH/E, Equipmentif /S B T —A>Createlterator¥eff, %N ER TR Bl
— A Iterator (B WHIRC ), XPERAEERE LR 8] — Nulllterator, EFES £ F B,

Equipment f T 34045 2R R IREN 28 . 4550 Al B FIFF 24 ML a5

class FloppyDisk : public Equipment ({
public:

FloppyDisk(const char*);

virtual ~FloppyDisk();

virtual Watt Power();

virtual Currency NetPrice();

virtual Currency DiscountPrice();
}:

CompositeEquipment 2 & HAR R &K HELE, BHREEquipment)F3%,

class CompositeEquipment : public Equipment {
public:
virtual ~CompositeEquipment () ;

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

virtual void Add(Equipment*);
virtual void Remove (Equipment*) ;
virtual Iterator<Equipment*>* Createlterator();

protected:
CompositeEquipment (const chart*);
private:
List<Equipment*> _equipment;
};

CompositeEquipment i R FEE TR & L T —284E, #RIEAdD HRemove NFFHETE
—equipment/i 5 B H R IR PIWAFMER B & . BAECreatelteratori& [{ — & 3%

( ListIteratorf— /5261 ) &8 X313,
NetPrice ]8R2 3L B {8 F Createlterator 3 Bl Fi% & LR €,

Currency CompositeEquipment::NetPrice () {
Iterator<Equipment*>* j = CreateIterator();
Currency total = 0;

for (i->First(); !i->IsDone(); i->Next ()) {
total += i->CurrentItem()->NetPrice();
}
delete 1i;
return total;
}

BRERMEITEIAKZLE R HCompositeEquipment ) FIChassis, Chassis A
CompositeEquipment@k & 7 5 FF XA IR ERIE

class Chassis : public CompositeEquipment {
public:

Chassis(const char*);

virtual ~Chassis()};

© HRElterator, BAFHTICHBRE . Iteratortiz iR T ML BEX H [,



114 %38 X . TE A& é st F 41k 69 H b

virtual Watt Power();

virtual Currency NetPrice(};

virtual Currency DiscountPrice():
)

AT RIAELEG 5 R E X KA A 2%, WCabinetfIBus, XHERINTMBA THE &
AEE RS NI EVTR R ITE R

Cabinet* cabinet = new Cabinet ("PC Cabinet");

Chassis* chassis = new Chassis("PC Chassis");

cabinet->Add(chassis) ;

Bus* bus = new Bus("MCA Bus");
bus->Add (new Card("16Mbs Token Ring")):;

chassis->Add (bus) ;
chassis->Add (new FloppyDisk("3.5in Floppy")):

cout << "The net price is " << chassis->NetPrice() << endl;

10. & 4= 5 A

JLFERE®E B M RE RS T E A Composite R AN LA ., 7ESmalltalkF #Y
Model/View/Controller[KP88145#5 , JR 4 ViewZ S £ — 1 Composite, JLFEBNMH/ RE L
B SELHRE XL BT, HPUEET++ AVObjects[WGM88]) FlInterViews(Style
[LCI+92],Graphics[VL88]#1Glyphs[CL90]), 1R # i EModel /View/Controller+ f]JR 4 View
F—HTHAE,; Ha1iEH, View BEfEComponent 2, XJECompositeds, 4.0AHISmalltalk-80
Fi VisualComponent2/& 2 T Model/View/Controller, VisualComponent# & F F I View i
CompositeView

RTL Smalitalk ZRiF2FHEZE[IMLI2] K& #{# F T Composite#£X,, RTLExpression f&—1*
M TFEESHTH A Componentk, BEF —&F3, HWBinaryExpression, T
BinaryExpressionfd & FRTLExpressionX{ %, X R MEL MMM EX T —THE LW,
RegisterTransferf& — N T RF A F [B]Single  Static Assignment(SSA)JE R A Component 2,
RegisterTransferfLeaf ¥ 28 L T — S AR #HSRMETL K, .

o BARME, EWRDFES LIUTEREN BESRBASE =AFEES.

 RERFFMELBIRTFHFSORE, XIEHREFARREGFERXFFE.

« REBRFFSEREFFSVRE, XURARAERBRFHZIISEBIRTFFE.

B —/~FHRegisterTransferSet, Jj&—CompositeZ, FnR—IKBUE LN FELSHIRE.

XMELW A — NP FHBEM SN RS, X8y, -1 EEEE8RE88 18
NP, BT XFREEOFETZRE, WodA LA —1Composite 8L, X/ Composite
KB D —B(BEI3].

Command (5.2 ) B HA T i F—MacroCommand Composite2$£H il —4L5Command
&, HXENHEITHET

11. X # X

T H B A% AL 3B 44 % 2 FA T Responsibility of Chain(5. DR,

Decorator (4.4) #NEH 5CompositeX —f . HEMMAE— BB, B
EEA MR, RS S X FFRA Add. RemoveMGetChild #EAIComponent
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B,
Flyweight(4.6)iLR L4 {4, HABRES| FALATAIAL 4.
Itertor(5.4) R] A5k & i Composite,
Visitor(5. 1)K 4= 3k 1 1% 4343 7€ Composite Fl Leaf2s it W HRAVERIIT N R34k o

4.4 DECORATOR ( %4 ) — X REHBIER

1. &H

A — IR I — LB ER T . B N THBER UL, Decoratorfi=NAE oA A F2K
HChRIE, ‘

2. 518

3% 2% Wrapper

3.

ARBENFERE N RMARBN LR IM— L6, Fln, —TEEHAPRAETLA
FIAFFMER — P REAGER I —s b, FlannE, RE—siTR, Pngngs,

i 4 AL R IR I ThREM — FR A RO, M LA IR R AR T LB B AT
RMEGIER, EXMHFERNERE, FHANENEERBSN, B ARRERIXTAE 4m
HHER F XA Bl o

—FEAREHHTXRBAFRASR — MR P, HXDIREMBE, RITFRXA 8¢
ABIX BRI . XM S EHEMAA D3, HexHEARAtmE P EH,
EREFERERAEAM, 3 B TREE R RGBT — SN SE (B I0IE — N AE ),
FEHEE BRI LR MR E S DM, WA AGIMEE Z0IhEE, W F EBR,

sBorderDecorator

aScroliDecorstor <. )

plan, BREA— X FETextView, BRI LAFER O B/RIEX ., 54 HText View 4 7 50
#, AAERMNTRANFATERSIZK. YTFERIEN, AT LU ScrollDecorator ik il
Bk o WRBATEABIE TextView H BRI —MEBHAE, T LI A BorderDecoratorfifll, A
1M F B R B X L B Al Text ViewHE 1T 20 &, SEAT LUK B HUBIRORCR .

T HEAXRERRR T P — 4~ TextView X 8 5 BorderDecorator ) & ScrollDecorator i £
HAGRA TN REHEMRHZH XA B RET T,

BorderDecorator '

T —
component @ 1 { aTextView ]
[ component @ 7 —‘ |
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ScrollDecoratorfiBorderDecorator & DecoratorZ$ 1728, DecoratorZE&—/~al A 4
K, ATFEmEaTRAs, wTEAR,

VisuaiComp
Draw()

A

TextView Decorator
Oraw() Draw() O---q---=---=-=-------=-= component->Draw() |

| |

ScroliDecorator BorderDecorator
Decorator::Draw();
Draw() Draw() O--------F-°--==% DrawBorder(); ‘1
ScrollTo() DrawBorder()
scrollPosition borderWidth

VisualComponentf&— /MR AT AT R AMAE L, BEXT2HMEFALENYED, &8
Decorator2& /ERER 2 HIE R H o R X AT HAM, LU KDecoratorft) Al X M E1E
Decoratorf 72 A FFE hRERT UL B b iR i — 26346 . B0, 4= R AR R 50 E 5F-1
1454 —~ScrollDecoratorXf £ , X $6%+ 52 5 6 LA ScrollDecoratorXt 52 # Scroll To# AE % 13X
PMRE, XMERXPAE—SMBEE, EFEEFE VisualComponent A LA H BLA AT {] e 5 # 7] LI
¥, A, BErEFASBRREAEMIMNAGSRERAGZRNER, BUASS5EN™

HEAEfTIREISC R .
4. ERH
VAT 1§ 5 {# FiDecoratorfi 1%,
s EARE M/ RHAERT, UaE. SHHTRE LN REMERR,
o AbFEARLE] AIH MR

« YARERAAERFRE T HEHTY FEbt. —FHEOR, TRARBMIINY R, HHF
B-FASHTEXBITE, @B TREEEREEEK. BH—FERTRERRE A
B X BB, MEE AR TERTE,

5. %4
Comp
Operation()
l | component
ConcreteComponent D t
Operation() Operation() O-F ------=----------------+ oomponem»Oporation()ﬁ
[ ]
ConcreteDecoratorA ConcreteDecoratorB
Operation() Operation() ©--=----1--=--~ R oo avorstion0: ﬁ
AddedBehavior()
addedState
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6. 5 5%
» Component (VisualComponent)
— M —NXTHEO, A LUAERT RSN MRE .
» ConcreteComponent (TextView)
— X —MXE, AL RN —EERF,
» Decorator
— 4R —~48 15 ComponentXf R 354, HE X—/~5Component$ O —B K1,
« ConcreteDecorator (BorderDecorator, ScrollDecorator)
— AR IR
7. WAk
* Decoratort§ &K % & 44 & MComponentii 5, 3176 0] BEFERE K K A1 JE $hAT — Sefi &Y
;ME.
8. &K
Decoratorff i 2 /DA B EE S B BRA
D S8 KERE SHRBEYRK (ZEYK) ML, DecoratoriX AL T E N
RIEMEXTREMIRFTHR SN, T AR BE Rk, M 7E2 17 B 20 38 hi A0 i BR R
o HIZT, RVFERIEBNEMOYRRIE—TIETFE (FI, BorderScrollable
TextView, BorderedTextView ), X&F=A L HKA, HESHMAKHNERE., 1, H—
4% € ) ComponentZ$ 4 £/ AR[E ) Decoratords, XEHAFIRAT AN — K HFTRA

- PEAC,

f# AiDecoratorii X FT LIR A 5 b B RE RN — 45, BIAN7ETextView MDA HER ,
X FFH U N ~BorderDecorator B A] . ifif ¥ Yk 4% Ak Border K MR 25 55 H 4589 o

D BELEERGEMBEAER K SOHAE  DecoratorBisNIRAL T —F “BPREI” W
BORFEMEAR . EHANAEE—-NEROTERNRPZIFHER BULKNRFE, Bk, K
LR L— R, 3 H fiDecoratorR A E AT B MINEE ., 7T UMM RHBHHSHE
REVTHEE. XM, NABRFALAARNTENFESS BN . Rt E 5 F A4 FDecorator
iy R (RZERARHAAYT R ) MM E X H KB Decorator, ¥ B—HE 2261
B, RATRESRBSHRMMIRT LXMWY,

3) Decorator} € 6#§Component R —#f  Decorator2— EH AL, WRBNTMANRER
BHMA B E, — 1 EEETHHGSXNEAERAEZR, Hitk, {65 A %K
X} ERARIR

4) HiF %% RADecoratortE T R AR ITEELTAEFEE L ERLPBI/ITER,
XX RN EMANIHEE RN TR LA RAR, MARENNERREETINBHERFTA
[, REXNFHRETHXEREWAKR, BESTENHITEH, BRBEETXLELK,
Heds 1R v, '

9. LA

{3 FiDecoratorf AT i iF B LA T LA

1) #osy—8kH  FEWHXTRAEDLHSE MK Componenti N B3, Hik,
Fr # i ConcreteDecoratorS A A —NAILARIE ( ZLECH+PINPL ),
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2) Aokt % e9Decorator £ MRINFEERM—NIFA, BHLEFE XHFDecoratorX,
HREEEBELABRENLBEREHTARRT - F RS, XEARTLLEDecoratord
Component¥% & 7R f B3 & I Bl ConcreteDecorator o

3) 424 Component £ 9 i £ H THRIFE O —BtE, AGMEHLIE - AH
Componenti 2, HIRHXMLKWARMRBEEN; B, ENEPTEEOMARYT
SERHE . XHBUBRRIE XM ERDTHF, FNComponentE R BAY TRAMBER, H
TisE AR B, BT Component K ZHINREMEE, BIEKMFRE - BHENHFATENN
RERY AT RETE R KHE AN,

&) REMNSIELSKE LA BAITAT LK DecoratorBEE— M RSN, B AR
XA RIITH . BI—F T ERUEN RN, B, Stategy(S.HRARRE—1HTF
B AR ST I,

M ComponentZ JRA AR P ART, i FDecoratorti =AM KF, StrategytEA AN H 4 —
¥, fEStrategyBs s, A EH—BITHEEA— DI HRIEXR, RITATLIEER
strategy Xt %, MBUESRY RHAMRITIEE.

151 30 T AT T LUK 20 14 42 sl 0 SR B SH BE FE R ) — MM SL M Border XS & 91, XHEBE AT DICHF
REH R R, X Borderd £ & — StrategyXf 5, B3 THFRLH K, ALK
EIROB B AN— T RHEEED, IR AERNBR S EEHETEFRER R,

#EMacApp3.0[App89)FIBedrock[Sym93a)H, LEAH (FRZH “HE") H -1 %"fﬁ"
(adorner)Xt £ ¥ 3, Xouxt LA FRLA — MR EHAFRIN—LB i, BlInAE. mRE—
PERIN T —Se3 45, 56T LA i3 450 2 41 Xof 5 > 10 PR AT — BB S i B EEfFVnew#U:H:‘
PEF:, MacAppFiBedrockhZfi X Fh o SUAEIN— N AER A — B #H View, 1
PN

B FDecoratorti AU M AN AR 814, PRI 5 B BRI B AR T /% s,
X R A R EAN, WTEFR,

aDecorator /'—‘—_—j
aDecorator
l component @— ! ' aComponent '
{ component } —l '
I decorator-§ FE I ZNEE l

7EStrategy®i X *F, componentZl {4 4% B FIE Rl RESATHR LY 78, M ELH5] RIF4E
R B RRE, T EFR.

aComponent
s | aStrategy l

strategies @— 1 ‘ aStrategy ]
l next @ 7
next
L-strategy-}f'}ﬁﬂ‘ﬂj]ﬁﬁ J

3 F Strategy ) 7 1 A BEFF E 5 B component A LIE N Y Fo. H—FE, — 1K
A BCHENED, mMEmNED LM SHMNED - flin, — P 2HERERR
AN BB U RHHEM M ( DrawBorder, GetWidth® ), X 28k % Bl ComponentZS 1R PE
KEf, REEWAT LR/,
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MacAppFiBedrock ', XM EAMUUH FRGHE, ERTHEBENRIEFLIEES
EXRNRES, SMRBEF -1 "5 MRYIER, ZENRATUBRMEREF. &
EEM T X R BE EM T ARRWEE XZE, IMRESENCERXTHE—1
BRGNS TURSRORBEAE TR — T RE, s, "TRER— T RS
BIOFbEERFN

10. KA 4

UTFC++AUHB UM T I L B A P #E 0 K. BRITBREELHFE— T ComponentK

VisualComponent,

class VisualComponent {
public:
VisualComponent () ;

virtual void Draw(); ~
virtual void Resize();
/1.

}i

B A1E X VisualComponent ) —~FZDecorator, FATK4: fiDecoratorffy -T2 LA FKEUAS [B]
MR

class Decorator : public VisualComponent {
public:
Decorator (VisualComponent *) ;

virtual void Draw();
virtual void Resize();
// ...

private:

VisualComponent* _component;
Y

Decorator$fi  _component=L #1735 & 5| F # VisualComponent, iX/™SE6 75 B A 55 8§
BvIthtk. Xt TF VisualComponenti# O HiE X A — 1 HE1E, Decorator(#E X T —PMREH
TH, X —SLIEIFEREE K4 _component:

void Decorator::Draw () {

_component~->Draw() ;
}

void Decorator::Resize () (
_component ->Resize() ;

}

Decoratorf T2 L T FREREVHEMITIRE, H14N, BorderDecoratord & 0 & LA IF IR
'y —4~#1#€ . BorderDecoratorf&Decoratorf ¥, TEE X DrawfE T4 HHiE . Fat
BorderDecoratorif i€ X T — A K4 By #:EDrawBorder, HIELHIMME, XEFRY;RT
Decorator2S B HAb B #RAE

class BorderDecorator : public Decorator {
public:

BorderDecorator(VisualComponent;, int borderWidth);

virtual void Draw();
private:

void DrawBorder{int);
private:

int _width;
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}i

void BorderDecorator: :Draw () {
Decorator::Draw() ;
DrawBorder (_width}) ;

}

KLY AT LA SE BEScrollDecorator fiDropShadowDecorator, ‘B {145 o] SAH 4B R sh F1EA
- 251}

BAERANTH A XXM LH LR BEAR MR, U TREER T Il {# fADecorator
S8 — B A H BT R B TextView.

HAERNTER — T R4l AE DR d . RATERX WindowZR b B 28R4 T —1
SetContents¥4F

void Window::SetContents (VisualComponent* contents) {
/oo
}

BAEFATAT LG — > IE SO AR A X AN IE SCRRIE R B 1

Window* window = new Window;
TextView* textView = new TextView;

TextView/&—VisualComponent, BRI ABTOH .

window-~>SetContents (textView) ;

BRI E - NH LR LIRS TextView, IR T148 A 8 0 2 g ot 52
BEAN
window->SetContents (
new BorderDecorator (
new ScrollDecorator (textView), 1

)
)y

i1 T Windowifi it VisualComponentd% L1 [l B M A, HILEH RABEFAEZEM. 0
RICHEEESECREACEH, Fl, REFEH—8E, miXed{ER R VisualComponent
W) —aR 4y, SRR LABRER IE SCRUAE . K8 FA AR IR E Pt ZEZES I e,

11. & %0 2 )

WEZBE MRS R E T BAEEREmAE AR mE RS, HlilinterViews
[LVC89, LCI'92), ET++[WGMS88]H10bject Works\Smalltalk2S FE[Par90), —%5Decoratorfiz 1
b k8 2k B9 o A Inter Views i Debugging Glyph filParcPlace Smalitalkf)PassivityWrapper,
DebuggingGlyph7t o] & 4 {H 5% R A g KalfE . T ARG R . XEREFEBTHTS
PR — R LA B PR FTT N . PassivityWrapper®] UL R iF Mz 1L P 5S4 403
H,

2 EDecoratorE X RAUUI R FEIE A B, Tili M F (3 TET++Mstreamingd
(WGMB88] ) B T X — i

Streams 2 K L HUOR & MBS, SR TN R EBR AT R TR EAE
#O, ERITTUE - REER D RAEPOFRFE, TUELGEKESR, —
MR HEN T ERE X — TR Stream¥E, B B TFEMemoryStream SFileStream,
B ERNE A BRI E T H— B,
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 ARRIWESRE S (F71R%E, Lempel-ZivE ) MEEEREITES.

W FBAR R AL TR ASCIFS F4F, XA B RET LIFEASCIE B 155 .

Decoratorff R 2 1L A8 X LE I BE IR N B Stream P HEERI5 90, THEHINXRELHE T 1R
Y[Rl BRI 7 o

Putint()

PutString()
HandleBufferFuil()

MemoryStream FileStream StreemDecorator > =
HandleButterFuii() HandieButterFull() HandleButferFull) O-F~-----=-=--=--~ { " N "OH
l 1
ASCHTStream CompressingStreem
MerFuli( HandieBufferFull) - | -- - -| Sompress data in bufter m

StreamfI RBHERF T — PN H TR P X I R AHE—2L324E ( Putint, PutString ) A TFRHHRIERF
At —BXANRPXWE T, Streamih 28 R #REHandleBufferFul 4T S5 PR 8UE 550
{EFileStream P E & L T XMEE, HE X F PR ERBICHE S £,

X B X R StreamDecorator, B4R T — MR AR BE IR HERERSB T,
StreamDecorator ¥R & ¥ X HandleBufferFull#:{E3f H 7 ¥ i StreamDecorator i
HandleBufferFull#4F 2 B th 47— L6 BAMI BIAE

8N, CompressingStream T2 T EZEHHE, M ASCII7Stream¥$§ B85 5 B s 7L ASCIRY
MARNTCIEFileStreamZ, VHAEKBEES, REWESE T _SHEBEIREH BB N
ASCIIHYS, FATHCompressingStreamFIASCII7Stream#EHffiFileStream :

Stream* aStream = new CompressingStream|(
new ASCII7Stream(
new FileStream("aFileName")
)
yi
aStream->PutInt (12);
aStream->PutString("asString");

12. AR X

Adapter(4. DR : Decorator R AR [6] F Adapterti =, B A3 A XT R A IR T M A kK
TEMED; MEkHlaxg—NaneEn.

Composite(4. 3 : AT LR A —MRILH . (VA - HAENHE . Rifi, MR
BT RBEM—BEHART—C W BN ETHNRRE,

Strategy(S. R . H— A BMHIRT UMM R B4 TiStrategy 8 X F B IR L% 2
RPN XREBENRMHRER,

4.5 FACADE ( #hW ) — X R EHMBHER

1. &8
HFRGEPH—AEORBE—D—BWFE, FacadeBMAEXNT —MEHEED, 318
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AR —F REH A S A

2. FHi

B RER NG T TFREAM TREAEHE M. — % LRI EirE
T A G B E (G A AR B O R B Bl . BEZHBNREZ —RMESIA—-1T5R
(facade ) X, ERT REEHE—BATBOR IR AL 17—~ 58— 170 7] B0 i

M -

TRYE

BlanA — A wENRE, EAVNMABFHIRENRETRE. ITRETFRAQLETH
F143, WnScanner, Parser, ProgramNode. BytecodeStream#IProgramNodeBuilder, AT 3L
Bk —Sikas . HLUERRBRNI RIBF R B HEVIX L2, HEXSERmEFSOAL HFALL
BT A RIX AT ; TR REAREF-AH, XXERP, RETFRES
AR LT IR KB 2 B A He O R & E M THAT %5 R %4k

AT R E R B H D B XE R RO LK, %%?%%iﬁ@%N’l\Complier?&o
REANEELT N RiIFSWEHNGE D, CompilerB—NIMR, BHAFBET 48
— MR BRHREFTREEO . EAH LML AR RERIRLAK, EVH@ ENSaHE—
Bo FERHINRE] T ERSHERFEM, a3t BES madEHRZEMA, B3
ABIROX L DR, T BN,

Complier
WP T REM% C":"“P“Ee() : :f

o R N B o S
A i---ol Paser | | symboi |e——
BytecodeStream :-—l ProgramNodeBuilder | - -  ProgramNode |—

CodeGenerator |-

______ 4 - |ExpntdonNodt|

[ stackmMachineCodeGenerator | | RISCCodeGenerator | E@
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3. AH

BB T 5 BLE FFacade s

s MREBEH—-NMELTRERM-AFHBEO ., FREEEENAWTTE LM AR5 8RE
Bk REFHEAMGANBESTEEZENE, XEHFRAFATHEMANE, LERF
SixtFREH#HITER, HXBWAREAFTEEH FREMA PR R—MEH B,
Facade ] IRt — TR MIGREARE, X—REXNKREHAFRRC L LY, TRLER
B Z W R] E BRI P AT LU facade 2 .

BT SRR LRT S ZRFAEERKIKE M. 5| Afacadel i XN TFRAESF
FURRKMPFRGEDE, \TUREFREM MR BN,

s MIRFEME-ITEREHMHN T RAEN, fRAlfacadefiiAE X TRETFEBREHALDA,
WRTFREZ MRMERB, R EEAGE S facade# 478, AWEAL T EM]

Z [ AR 2R
4. 4EH
- I Facade -
FREHK
L | L |
5. 55%
» Facade (Compiler)
— FEWRET RGER R T FER

— BEPHERRBAE LN FRENL,

» Subsystem classes (Scanner. Parser. ProgramNode%¥)
— ERFREMINEE.
— AbFFacadeXt R#EBRAITE
— B A facade WHEMTHIRAF B ; BIA $8 Rifacade i FE 4L,

6. 4k

R FFE I K EIFE R AFacadeM TR E TR GBI, Facadelf X 2ol B K H1E YN/
TREMR, RERTFRETHA XN REMEIFTAE, (BFacadeliNA LGB LTH &
FIHE QBN T RERNEO,

o {f fiFacade) & P BIF AT EHEWBIFREXZ

7. %R

Facadet®5\A T —2EE 5.

D EXNEFPRETRGEASF, MBS TEFEBHXMNROREFFERFREEREX

B,
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2) ELATFREGEPZEMWBE XK, MTFRENTFNIRAFEERER/TH.
WA XABBFRANHAGLEUALSEHBENEZ P . FacadeBEX G T E L E KRG H
g, WA TR AKX RD)E . FacadeBEA T LUIHREZPTEF KB XR, X—
REEFBFSTFRERD HLHMEBEILNEE,

BERUREREPREAFREEEXEE, A TRELYEN, #ERBBOHERFE
TAEUT HETIAl. FFacade ] AREIK 40 iK1 . BRI EE R h B/ BT f i B S i
TAE, FacadeixXFEIHEME R TRURELEART-EZBINBHELE, HARF—IDTRE
— BT ERETA BN T RS ,

3) MRMATE, CHARHCMERFREE. BIARTUERSES AEMEHEZ
BN LA

8. £HA

fd FFacadef MR B ER LU T JLA:

1) BI&E P -F A2 @484 A FM$ L LM Facade il € B BAKF I B F AR 81
RGELHW, XAUHE—SRBREEP S FRENEGE. XM, ZP80LLE A A Facade
REOSTRGER. XMBZBEXRAEREFRANEEHEANE T RENH-—1EH,

BrA B FROFELS, H—FrERAAENFREXNRE EFacadeM R, HiEH|
facade, XA EHFREXTER (—1HEA) HITEHREAT,

) AETFRARERATEAE —NTFEREESAENMHMUZLLLE, ENHEZEONF
HENBMEET —SRE—RHE TREMBIE, TFREHET LK, FE-IEN
PHMAEEORA RN, RINTETUZSEFREMAILFRAED .,

FRAENAFRBEOCETHRANE P BFTLUGRINE; RAZEONHTX FREH#TY
Fo MR, FacadeREAFFEON -, HERSRE TS, FREN LM 5E
RN, B, 4i%FF RS+ HParserdE MScannerZE 5L & A L3 O —F843

AN TFREXWELAM, BRBLARERMNREWHEES ZFFX—&A, C++HiSmalltalk
ERINEAGAELTARRBET M 2RBZT0, KW, REC++irHAERSEC++IET
BINT — 2 FE ] [Str94], X T MMESRE] MU RBE AL T RERL,

9. KRG 4

LEFRATAF 4 MEE — T anfol . — M 4wisF R 4 {F FFacade.,

BIFTRGEEXT —1BytecodeStream3s, LB T —/ BytecodeXf R (stream ),
BytecodeXf R H K —NFWE, XNFWHITHTHEENSES. ZFREPEEXL T 0
Token2, B T HEIE S PR RRT.

Scanner KW FRFWIF 4 — MARRFFR, — K4 —MRIRAF(token),

class Scanner {

public:
Scanner (istreams&) ;
virtual ~Scanner();

virtual Token& Scan();
private:

istream& _inputStream;
¥

FiProgramNodeBuilder, Parser$fScanner: BAIFRIPATH 2 —RRIE B Wi .
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class Parser {
public:
Parser();
virtual ~Parser();

virtual void Parse(Scanner&, ProgramNodeBuilder&);
}:

Parser[8] #8ProgramNodeBuilderZ £ 8L i L S Hid, X L6 8 PEBuilder(3.2)RE 1728
HEE

class ProgramNodeBuilder {
public:
ProgramNodeBuilder () ;

virtual ProgramNode* NewVariable (
const char* variableName
) const;

virtual ProgramNode* NewAssignmen;(
ProgramNode* variable, ProgramNode* expression
) const;

virtual ProgramNode* NewReturnStatement (
ProgramNode* wvalue
) const;

virtual ProgramNode* NewCondition (

ProgramNode* condition,

ProgramNode* truePart, ProgramNode* falsePart
) const;
/"

ProgramNode* GetRootNode() ;
private:

ProgramNode* _node;
Yi

1B 40 8T i ProgramNode 728 (4] fili StatementNode MIExpressionNod e 5 ) #9 3L 51 ¥4 B, o
ProgramNodeJZ /K £5 ¥ J& Composite #E 2 i) — 4~ F 3281 . ProgramNode® X T — M EMHF
BAERFEN AT FHE (UREE ).

class ProgramNode {

public:
// program node manipulation
virtual void GetSourcePosition(int& line, int& index);
/7

// child manipulation

virtual void Add (ProgramNode*) ;
virtual void Remove (ProgramNode*) ;
/7

virtual void Traverse(CodeGeneratork);
protected:

ProgramNode () ;
}:

Traverse#:ff Ll—~~CodeGenerator¥t § A2 ¥, ProgramNode 3l BliX 141 4%k Pl 8%
RIS, YLLK R NBytecodeStreamf i ByteCodeX 52, H ) CodeGeneratords &£ — N iff
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)& (& W Visitor(5. 1R, ),

class CodeGenerator {
public:
virtual void Visit(StatementNode*);
virtual void Visit (ExpressionNode*);
/7 ...
protected:
CodeGenerator (BytecodeStream&) ;
protected:
BytecodeStream& _output;
Y

%l tinCodeGeneratorZs A Wi~ F ¥ StackMachineCodeGenerator HIRISCCodeGenerator, 43

3 AN 9 B 1 Ak R S5 A LR AR

ProgramNode ) B4~ F IS 7E L B Traverselit, % B fProgramNode T % 42 18 i Traverse, &
MFRERRAEW T SBEERNSIE, IH—E3BRATE, #i, ExpressionNodef§ix £

5E X Traverse::

void ExpressionNode::Traverse (CodeGenerators cg)

cg.Visit(this);

ListIterator<ProgramNode*> i (_children):;

for (i.First(); !i.IsDone(); i.Next()) {

i.CurrentItem()—>Traverse(cg);
}
}

AT ERVTISHIRMB T WFET RS, MAERNIZIACompiler¥, ComplierkE—4
facade, BERIIAMIHEMIE—E . CompilerdRflt T — MRS A E: O I F 245 E MV 23S 4% TR

RS FHAE BT $ATAAE

class Compiler {
public:
Compiler () ;

virtual void Compile(istream&, BytecodeStream&) ;

Y

void Compiler: :Compile (
istream& input, BytecodeStreams output

) { .

Scanner scanner (input);

ProgramNodeBuilder builder;

Parser parser;

parser.Parse(scanner, builder);

RISCCodeGenerator generator (output) ;

ProgramNode* parseTree = builder.GetRootNode () :

parseTree->Traverse (generator) ;
}

LEHSERAERB R EE T B EANREA RSN, HRERFRRTELE iR
MW, EIE—-FBERIER T, XESEK. WEE LB, RIOTHAE8E
Compilertd 1tk & {8 2 BE4% 57 CodeGenerator N B ¥, XAEEFRIF 5 AT LATE LBk Compilerfid 1§
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EEFRAMAERSS . HiFEEsHfacadeit Al lzlXfrScanner%ﬂProgramNodeBuilderiéij—H’\J}M’@.#E—l’f
S 5EBRTEPIURMAZNREYE, BRXIFIEFacade ERMWFEEIESH, EMNFELSH
RA—BAE kD,

10. S5 A

HERBRA—T P i 4iF 2851 T2 8| T ObjectWorks\Smalltalk 4 i3 2 4t [Par90] HI &

TEET++ 0 FAMESR[WGMSS ), RARFIUE - HNENNKE TR, BTFEaiTn 2
REMAXN R, RENNKTAE-TMLHFRETER, X—FRELE— R HProgram-
mingEnvironmentf{Facade3s, X facadei®E X T —L83#4E ( WilnspectObject MiInspectClassS¥ )
FF i) X 263 K 8%

ET++M ARF M AL XA BN KWINEE, XBfProgrammingEnvironment X X &
R A RESSH,; WU, et At . VA ETProgrammingEnvironment¥ ﬁﬁﬁ—
85 53 7R AR L Y0 A% BV SR VE LB Sk . I AR HAHER EENENKISFE, M
ARFSNRFRENZBUFEMRHBE X R,

Choices#1E & 4 [CIRM 9318 FifacadefE W B MESRHA S F|—&, ChoicesH MK HEMZ
i (process) . i (storage) Mk %5 [B] (address space), BNMHRAE —MHNKFRE,
FIERLB, XfFChoices RALERRMBEMFEZEBHE. HPHWBENTFRERER “RE”
(3t Rfacade ), XHFE S B RFEM# (FileSystemInterface) i ik %5 [6] (Domain)

oo

Add(Memory Address)
<A o
Protect(Memory Protecnon) ﬁ‘fﬂmﬁﬁi
RepairFault()
Add T lath MemoryObject
FindMemory(Address) BuildCache() r——-l _I
l TwoLwolPlgoTableﬁ L PersistentStore ] IP-godMunoryObjoctc.cm:l
Flle Disk

Blin, BUFHEELE DomainfE A facade, — Domainf{FE— M uhtss|E], BRHET
B PN R . X RERE SF# L% (backing store ) HRHE B Z A1 A) —NB5,
Domain 3 E—MFE b MR R . BER AR UL AL B B E R

Em EEFR, BUFHETRENTEUT —L4a4.

» MemoryObjectZF 7~ B F4E

» MemoryObjectCache¥§ MemoryObject i R Y H 74525+ . MemoryObjectCachesE

BR L R—Strategy(5. OMER, 1B E A BAFHH

+ AddressTranslation®} % T #hik BFEL
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YEEGRTUPEE, ¥ FRepairFault¥aE, DomainfE 5| 5 T b # s bk 4b 3 B0 R 75T
%I ¥ RepairFaultd@ VER IS 53X WAEXT R AH KM R F . AT LABCE Domainf¥ 41 {4 %f Domain
HATE M

11. A X AR X

Abstract Factory (3.1 7] LA S Facadet\—EMHEM—NED, X—EOWHE
K—RhF RGN F RSN 4., Abstract Factory t ] LU #iFacade s = Bk A5 4
5FEHKrZ,

Mediator (5.5) B SFacade X MHMZAL R, EHMR T - HEANEHIE, R,
Mediator ] B 8 XT [F] 3 2Z Bl L Bl IR 1T S, WE RS AR FEM BN R ETIEE.,
Mediator R RAHEF N EIHF S EEMSE, MAREESHMFAEMRERF. HWE,
Facade AU FREXM R O #HTHME, NTEECNEAESER; ©IAELFIEE,
TR A acade M FEE o

WHEE, (NFE—FacadeXt 5, HFacadeXIRiE % )8 FSingleton (3.5)8 5K,

4.6 FLYWEIGHT ( 27t ) — 3R EHMEER

1. &8

1B R AR E B IR BRI R

2. B

AL RS TEH NSO B A R AR REAR, AR RN TIRM R K.

Blan, KB G A% 6 SE BUER A SO R Mg Th B, XEETIREE —E R LR
BERAHT o T 13 X 0 ) SRS S 2558 (I SOk BRI AR R S, BlInRMER, RE
FAX R FOR A R BB TR SRR S AR RIS, (BRI 58 AE R I A
X FRMIRARS AT ATEL R AR b 5 — 403, A TIFE AR W A D RE A I T
AEXT R AR P BEATY R, TR F R . NIRRT AOXE SR 54 W] AR BUSCRY RO My R EE 4 o
THEER T30 a8 BRI ROk ERFH

r FRMER

\\ see g EEE oo é ﬁ’x‘lﬁ{

P
o0

» Fiig
-

EX R AR 7 TN KK BRE R — P SR/ SO AT BEEOR U E B T8
XS, RPN, PEMDIEZME IR BT LGE B I R EXT S FAE A —
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IR FEFRI . FlyweightBE R T E x5, HE 0 L4Ph SR EimAE =
eI o

flyweight2— L2315, A UFEBES G R (contexy P M, HHEEFITHRF
flyweight#f 8] LIME N — 7 Rt R —X — S 5 E R LHRA X H], flyweightREE
X E BT MR AR, XBEREEESREABREMMNIREZ X H . NER
RATFEME Fflyweight, BEAS T FflyweightiRHER, X{E B EBflyweightd] LA
P, MWAMPRABOR FFlyweightiz5t, JFFREGRMAL, FEATHE, APMRHRA
BT E B BB SR B AL 18 45 Fly weight

Flyweight#8 2% B 2638 5 [H B8 K KT LA X SR Fm A S s Lk T @, il
i, RGBT LN FRRPNE - FERAOE— 1 flyweight. B -flyweightfFif—1~F
FACHS, (BB 1 SCRY R A AL B A HERR XU BT LAFE 745 th BRAS h IF SCHERR B B F 6 A s XAk
WMARE, FRRBEATPRE, mHMAERNRINRRES.

ZBHLE, IHPRAEFREREBRE - XR5HXMN, ITERR.

SR, 3 EBAFRIE—Myweight W R, THX 5 H B S PR R
— MERE R R A BUER R B — AN L, XSG T lyweight M BB ILE M

T R M EMMTE /R, Glyph ZEIEX RIS, HPHFLEMNRATHER
flyweight. B FIMPREWILREKIMERSIEASBEELEN . B, Drawi

column
o000 row row row 00
- . Ak \t P N
o000 A S Lo F )N oee
g L 3Xk)X1Xm
o q ulvwix z
~—" ~~——"tiyweight pool

IntersectsTEPHAT Z A, AU EglyphFTEERG R, WMTH EEHR.

FARTR “a” Wflyweight AIFREMMN N ZFRE; EAREABFEANMERFIE. A
PRSI EMHENER, BEREElyweight2HEHC .. Fli, Row glyphHEEMF&
EAZAER L2 H A C A e fRE e R M HER M . B tRow glyph ] LLEL: il K A ) 4§ — 1
TafLdemiis.
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;J Glyph

Draw(Context)
Intersects(Point, Context)

A

[

I

|

Character

Column

chiidren
Draw(Context)

Intersects(Point, Context)

Draw(Context)
Intersects(Point, Context)

children
Draw(Context)

intersects(Point, Context)

charc

H TR Rl B 4 3 R BOGR /N T SOR B F R 8, B, XS S B0R /N T — A0 AT
ROTR BT RO RO o X F— T F RS R R R B G R SO =, AR
MIRH LK, FESBIONEABFRNR (KARASCIIFRHENIHE ). B TREHL
P AR F AR GEE A AL 10F, SERMAPX—-BEARB RS, Hit, 8978/
AT R BRBA LR,

3.EAM

Flyweight S 04 BOPE R AR BE B IR T 00 10 P B2 B RRAE ATAL BP0 240 T ML A

RSz B P Flyweightti 5K, .

s —MRLABRF R T KEHX R,

« TR THAKEHMNE, &RIRKEFH#ITH.

o MR B K ZHOREHR AT AIN RS o

o TR MIBRAS S ASMERDS, R ATT LA A B B3 X SUBAUIR B A B o

o N FAIRRFERKB T X R B FFlyweightXt R o] IR, X FHEE LB BA 8%
£, PRABHRKHE B

4, ¥4
FlyweightFactory  |(/eia"s o Flywoight
GetFlyweight(key) @ Operation(extrinsicState)
if ight{k xists)
(mgex s:g]g%ywe?g(ht;
)elt;:éte new flyweight;
add ft of fiyweights;
) mm‘t?\mWMQl 4
l \
ConcreteFlyweight UnsharedConcreteFlyweight
Operation(extrinsicState) Operation(extrinsicState)
intrinsicState aliState

Client
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THE AR BRI T a3t E flyweight,

[ aClient ) aClient
) =
flyweight
pool i ]
mm"m | ( aconcmnyw.lg1 -commnngm]
{ ghts —={ intrinsicState rCmﬁnsbSm

5 55%
* Flyweight (Glyph)

— R0, @i ANEE O flyweight AT LA SZ HVE A TAMRRE .
e ConcreteFlyweight(Character)

— L HMFlyweight#FE DO, HFIAPBRE (DREWIE) HWHEH=H.
ConcreteFlyweightXf R AR A] HE W . BIFHRELFRNEY; B, B2
251 37, F ConcreteFlyweight X §L #1375 . '

» UnsharedConcreteFiyweight (Row,Column)

— AT A WFlyweight F R MTFEHILE . Flyweight#E IFEILZ W, HEHA
SR ILE . fEFlyweight W REEH A FELE R, UnsharedConcreteFlyweight X} il A
¥ ConcreteFlyweightXt RAEHF17 R ( RowFIColumn XA ),

* FlyweightFactory

— G H B M flyweightXf £ .

— W S I E flyweight, Y PR —Mlyweightfl, FlyweightFactoryXf 5 $24it
— A EAEMEFSE MR- (MRERAFENE ).

» Client
— HEHF— 1 X flyweight 51 o
— HEABRFE— (1) flyweight IIMRRZE
6. thtk
» flyweight AT T & B RS D8 AT IMNER . AR FEHE T ConcreteFlyweight

MRZH; WIMBX R A Client SFHERITE . 27 H AflyweightX) R H#ERT,

HEREERAE.

o FH P AS KL ELBEXT ConcreteFlyweight 6 4T 3L 64k, i H A MFlyweightFactory Xt .18 2

ConcreteFlyweightXf &, X 0] DIRIEXT EA 1S Y b T3,

7. %R

f# FFlyweight#8Y, o8 . ARA/BOTEMBRESBES=EBZTHOTFE, LHY
flyweight BB A A NFRES, ST, H EMTEIRE T XL, LEHNyweight
WL, M E ERBK |

FHETARULTILNERRE
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« HAHE, Sf 8800 M E

o RN EPREMEHEHE

o SMERRE R IE RAFERY

HEMFlyweightif £, FMHTHAHRRBE, YARMELZREMESME A, YR
HAKEHNIERINRRES, HFAINPRERITE R AETFER R, WHREL PR
Ko BTk, ATLAFBIRP R A7 AR ER0 RS RIEFE, FITH R R B Sh
ARSI

Flyweight# X2 % flComposite (4.3 ) HAFEHERER-NMEZRALEH, X—ZKK
R —ANIENEEOE, HENERE, FlyweightfIM 1 A GEFAAETE AT SIS
5271 R R A5 A Fly weight/E N B MRS H — 5 o XX TIRZ RGP X R Z 6]
A EERE 7 2 7 R K .

8. F

FESC B Flyweightl BT, HRELIT LA :

1) MERSMERES R o] MR R E EBR TR EE S HFIIMEREIH B EMN
HEXTR PR, RARFEKSMRRE ML ZFXT RO EERIE, BERIMERER
LPECAFAEINRE. BAAMRAE, IMERETUH - RMANREMITRAER., HixEw
HIFFREESRAEH /N

B, EROIGSCRGRER T, ROFTURA—- AR SHRFHEEREREE, mAR
FRRE—NFEAMRZERMERGEE, HRERRET #AHEHEME BN FRFNETHIE.
LREFHEH AR, ENEERIYEERCZKEREE . BE % SOE RN FE
RAMARBEAR, HZEBERINRE R, ERATFEEERIEE,

2) HEAEXR HEAMRRLEN, APAGEHEENEH#TEHL, HitFlyweight-
Factory 7] LAF5 B P B R BNV E I FlyweightX1 % . FlyweightFactory%f % 2 # i F S BE 0%
B P AR Flyweight ¥R . BN, FEX SRS 25 — Bl A Flyweight T.) 8 A —
MLFERIS AR T BIFlyweight . B R P RIS T 43 f940 RS R [BIAE R A Flyweight, & A TEFE,
1 #—1~Flyweight,

R ERE MBS BB R E, XY — N Flyweight R B G, T4
e SR, AT, 2Flyweighth9% B B@ W BAR/MWEHE (B, FAFACSIHBA
Flyweight), XMFERMERALE . EXHEIT . Flyweight5e 20 LUK AREE

9. K A5 7 4

BB RA TSR S A BT, FATAT L R Flyweight ) BEITE X 5 € X —Glyph#Eds, 48
L, GlyphZ—#Composite2t ( W.Composite (4.3)), EH BB, FTLULFHAC,
XB, BIEAHEFEEYE, By tRAGE T Glyph HAb B R

class Glyph {
public:
virtual ~Glyph!);

virtual void Draw(Window*, GlyphContext&) ;

virtual void SetFont (Font*, GlyphContexts);
virtual Font* GetFont (GlyphContexts) ;
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virtual void First (GlyphContextk);
virtual void Next (GlyphContext&) ;
virtual bool IsDone(GlyphContext&);
virtual Glyph* Current (GlyphContext&);

virtual void Insert(Glyph*, GlyphContext&);
virtual void Remove (GlyphContexté&) ;
protected:
Glyph();
).

Character ) FREFH— N F R

class Character : public Glyph {
public:
Character (char) ;

virtual void Draw(Window*, GlyphContexté&);
private:

char _charcode;
}:

HT BHEAE—NGlyph M FIRBH S B FMESE, RATT LG ZB N REHET
GlyphContextt % 5, GlyphContextZ2— MHMEREMFEEE, CHFGlyph ST (LIRH
ftb— Al REMETE SR ) Z B —Fh B LR . X TAEMRE, MRETFTEMEESE
B2 T GlyphFik, #4H — 1 GlyphContextLFIENSEIERA T RE, ZRERTLIE
#) GlyphContext A FKBUZ R P FRE R T . XM ERERFGlyphZ i MGlyph I & .
H, Hf#FHGlyphit, Glyph T2 )% 8 H R /E 2708 FiGlyphContext,

class GlyphContext {
public:
GlyphContext () ;
virtual ~GlyphContext();

virtual void Next (int step = 1):;
virtual void Insert(int quantity = 1);

virtual Font* GetFont():

virtual void SetFont (Font*, int span = 1);
private:

int _index;

BTree* _fonts;

}:

R iEEH, GlyphContexthZNEEGlyphZE M P YA E ., FERINIHELT,
GlyphContext::Next!¥ fill_index#{H . Glyph#J T2 (4, RowHIColumn ) ¥ Next#EfE i) 5L 3
I E ST TER P i B — & #R A A GlyphContext::Next,

GlyphContext::GetFocus¥# & 5| /F A Btree 5 9 558 F, BtreeF5 W filiglyph B F A i B
5, WHHEBINTEBTEFRENERE, MEAXNFRHBEFZERGER. RPHHHEiRE
—FFE, MABHERBRSRTREFFERE, B—PXR—FFW A

TR _EEREMA—glyphdl & P EICE KA .

FAR(E BB Tree 5P REMN T ¢

NI A E L Glyph R I WTEEl . M F U E 78 Glyph 45 14 T 8 N SUM ER Gly phBY
Btree¥ HIN B EH . N, BRERIMBHRIESI102, UTRIGHEE “except” B NFRF
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(=)

FIF AR E R B BB IESCAI 7R (BRI, MTime 1274k,

OsieleliJoleilelldfe/a forfofe

12-point Times Romanf)—~5E6 ) :

[ @fz © gf:l\olo

[_Times 24 | [Times-tatic 12] ["Times 12 | [Time-Bota 12 | [Courier 24 |

GlyphContext gc; )
Font* timesl2 = new Font ("Times-Roman-12") ;

Font* timesItalicl2 = new Font ("Times-Italic-12");

/..

gc.SetFont (timesl2, 6);

H i BeeHMINTF B (B RRE):

A

596
.

e / e
N ¢

W?MM//

H

?

i

/
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BRI TEAHIT “expect ” HiH12-point Times ItalicFRRFIN— 8 iFDon” t (fLiF—
TERENSRE ). BEecHERSINMIEL02, UTRBEMgeX MEA:

gc.Insert(6);
gc.SetFont (timesItalicl2, 6);

Btree55 H 728 M AN T B BTR :

[ Times 24 ] [Times-ttatic 12] [ Times 12 | [Fime-soia 12 | [Courier 24 ]

Zi[a]GlyphContext# ] 24 B Glypht) FKBt, EHi 15 T18 FBree, FREMERT], HER
BIYAIRTI M FE AL, B TFFEEATRHEGEMR, LR T GlyphZ i, X
W HERERED, FBtAR St 2808 g fatE, ©

FlyweightFactory RN THFEMBRGE— MR, ERFLEGlyphHF AT ENHTAHE
I, GlyphFactory 244 5 B4k Character MM 2 B ) Glyph, FA1 RFEE CharacterXf 5 ; 4
GHIGlyphENBE, FAENWERRS (0, IIMFTR) LERATKN.

const int NCHARCODES = 128;

class GlyphFactory {
public:
GlyphFactory();
virtual “GlyphFactory();
virtual Character* CreateCharacter (char);
virtual Row* CreateRow();
virtual Column* CreateColumn();
/7 ...
private:

Character* _character [NCHARCODES] ;
).

—character${ 400, & — L6484t 81 LAFR RIS EKT| I Character Glyphs, %I fEH
BB PRI AE,

GlyphFactory: :GlyphFactory () {
for (int i = 0; i < NCHARCODES; ++i) {
_Character[i] = 0;

}
}

CreateCharacter7EF R fF SEAH FE KR —NFH/F, MRGFLEMNIE, REAHENAGlyph, &
AFFHE, CreateCharacterfi €& — 1 Glyph, B HBMARAF, HRETE:

S AHMP R ERBIESFREUIAER G . - FROFEYARE, R, BESHE
BB
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Character* GlyphFactory: :CreateCharacter (char c¢) {
if (!_character[c]) {
_character(c] = new Character (c);
}

return _character{c];
}

HARBRAE N TAE SR B AN LH— R, BAEFRFHGlyph AR

Row* GlyphFactory::CreateRow () {
return new Row;
}

Column* GlyphFactory::CreateColumn () (-
return new Column;

}

AT LU Z WX S8 /E, LB B AIEIRE R Glyph, AT, WRBATRLLXLEF
SLUGTLHLTE, HHMERENNE FEREE,

10. &4 2 A

Flyweight 4588 5 % B 7E Inter View 3.0[CLIO] 48 th H-AE H—FiR T HARBBHR. ©
MIFF R E IR T — N8R HY) ST 48 28 Doc, VB A flyweight & IR IE[CLI2) . Docfs 45 5t
RARFR P HE—NFH. REBENE - MPERYE L ENEE R B FAE®E—
GlyphSE#ils Frik, —PDFRNABRECEZHNBMLRGER (KBERHET ), © XEK
FNANERINPRE, XRFEHEDociBfTRM. X HHEDocument®R, BRI HE—4
FlyweightFactory, %{DochJilix B EFlyweight A REMA, #EH, —MLE180 0004
FAFH SO RE SR A ALK A9480 1 FRF M &

ET++ [WGMS881{# FiFlyweight3R ST 1 38 XA S S P o © 30 RS bR 2 i R P - T 4%
Woarmtfm (I, ®Wahk., A, RE-GHRA “HO4HE") MENNBmRS (, .
FH8 ). widgeth Fr A i R AL HAT AREL — M Layout i R . BUELayoutk R
PR XAE, BIEFEIS AT 2R XA

B— P widgetZK#H —~Layoutk 5 Z HiXF W ( flScollbarLayout, MenubarLayout% ),
XM, —IHBMNRER, FRAMYLayoutt REFER P FEX SR M, H
JENAPREXNER, BEE— MM LayoutXf &, KT REXFFH, 7 AFlyweight
S B Layoutdf £, HIFlyweightfBCRMBE, BAENEELAEITANENL, MHBREG K&
B/MOSMRR S RA TN, BENREAXLREREZH MM EWEREXTEHITEH

Xt 4t Layout i Look X R | B FIE B . LooksZ— 1 Abstract Factory (3.1), B
GetButtonLayout fllGetMenuBarLayoutiX #£ ) B 4E & R — MFE M Layout X R . X FE—4
WA RAERHE, #E — P H M Look T2 ( WiMotifLook, OpenLook ) 4L A7 A Layout Xt
%. .

JR{EHE—TF , Layout®f % H LR Strategy ( 2 WStrategy(S.NER, ).  fbfi] 2 FFlyweightsZ
LY Strategy X R M) — M F o

11. AR XA X

© TERTEMCERRH— R, HREBRIMNBH, U REFRRBRRERE,
©  SCBLBLEE RS I SL 09 55 —FP 5 0T 3 L Abstract Factory(3. ),
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Flyweight¥ =03 # #iComposite (4. 3R AR K, FREMLANE M EHFELH
ZH R REW.
WHE, B4 FAFlyweightSC Bl State(5.8) Ml Strategy(5.9)% & .

4.7 PROXY (fCH ) —XF SRRt

1. &8

AR X SRR — P A LA X XA R R A U ]

2. 73 %

Surrogate

3. F

X=X RAT VR R — DN RERA T RAERIF LT EX A3 R0 AT #iT
GEMPA . BRATH BT LR P i A BTG R A SO 45888 . FEEB XS (1
REGEMER ) WEIEITHRA . (ERITIF LR ERE, FHIFRATFEST FF SO 8 %
— WG TR TR KN R . BEAHAEITA X RAE R P AR R AT B, FrLAt R
0% - JCilingolkesnd=bop

E—RERGEHRE, HTE-NFHBERONER, NERETEHTOE, 41 E
RAE g ] WL R A X R @EE)‘C%*?M]H?H’A%K%;‘XAE&%? AT anfay
A RERBRER E QR E B B, NMASMGREBRNITHELLR? film, XL
A B R 22 Fs AL ARG ,

RIEREI IR T REER S — 3%, BIEKProxy, BRI NEEMER. Proxy LI
B IERGMR, HHERER AL BRI R,

e

image & fleName @------}-----
oo o))
L e : N S l

HA Y siE a5 0% BRI Drawi /e LB A XA BRI BHE, B Proxy A A E
ERER, ProxyHEEHENFREEAXNEGNER, AHERXNTEBLUS, BUH
A— R EBEEI .

FAVB B ERAESETE—NMISL AU R o SXRETRATT AT LA SCE 48 1 0 SEBR X 22 8931
Proxy R 48 T BRI R~ (extent), BIERIKFTE. 7T BBKRR T, Proxy B4 EIE LML
XA B R BT LA 7 4% AR P X B R T B3R o

DA B9 28 B SE 40 . 5 T XA F

SO 44 A% 18 T SR 1) GraphicZE F XA D Rl #X A B B8 . ImageProxy R SiRB %
BEIHEMEBRMZE, ImageProxyREF T XF&1ENTE MBER EREGTHRIgE . ZXH4
B —1 B85 1% 5 1mageProxy I E 25

ImageProxyiE FE4# T X 1~ ER BOHAE LA B B IF AImageSEHl 9455, HIMCBFLE
IERERET, XMETIAE K. DrawiR{E S FURIETEFX A BRH R ERZH, BU 88T
BT o GetExtent¥gfE LG £ EHR BB G A B B£8R, B, ImageProxyi& [ FF
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LN
! D tEditor } o Graphic
Draw(}
GetExtont()
Store()
Load()
i [ N
image - -~ == ~-4 ImageProxy J n(imaqe:.%l il )
Draw()-- image| praw()  O-f-----------
GetExtent() GetExtent() O-F -~~~ Image->0rawg
Store() Store() i — —o
Load() Load) S "‘E’u?,,"mgé
imagelmp fleName e image->GetExtent();
extent extent }
4. & MM

107 % EGE R Z % RIGFHUR R B A 48 T aad 4%, (E fProxy X, THEE—
sen] PA# B Proxy & 2, H W L«

1) iZFEHKE (Remote Proxy) I — PR EARF Mt = RBEH/HFHFR K
NEXTSTEP[Add94] ff FANXProxy2S5L 8 13X — H i, Coplien[Cop92] FRiXF{LIEA “KfE”
( Ambassador ),

2) EHCEE (Virtual Proxy ) RBEFEQIEF BB AHXR ., FEHP— TR K ImageProxy
B — AT

3) RIPRIE (Protection Proxy ) il X BRI RH R, FIPABEHET RN ZE AR
HITTIRABR B o iGN, ZEChoices#RE R GE[CIRM93]+H KemelProxies ¥R 1E 7 45 %t 52 7 11t
T iila R,

4) BHE4ES| ( Smart Reference ) BV T B HLAIF8 4T, "B AE VXS S i AT — LLBRHANERAE .
TR EEAREHE.

o XHHR [ SEERXT RS T, RS SR A5 e, AL A ST BR e (R FSmart

Pointers{Ede92)),

o BB —KEIH—-MEARE, BEEANE.

« VI — N EFRRAT, RERFCEMUETE, URRLMEMRREREE.

5.44

Client !

Subject
e Request()
[ =

RoaiSubjoct |—roaioudec! [prory
Request() Request) O-|f-------~- reaiSubject—>Request(); I
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X EIEFT I 2| — R T B AR A B X R

(actom (o)
— aProxy
subject o "Croasubict o 1 ( .n.u:uq.c: )

6. 55 %
« Proxy (ImageProxy)
— RE—F AR RIRA LI R %K, #RealSubject#ISubjectffi#E AAHR], Proxyss
5] FSubject,
— R At—5Subject iy O MHF R O, P T AR AL,
— X LRI, FHRTRESA RO AMIBRE .
— H A D RERCH TR .
* Remote ProxyJFTX R BRI SHOHATHRES, I HAR Ml % 18] FHy KRR L E H
HHIEK
o Virtual ProxyV] NRAFSLARMIMHINGE S, LMEERXM B, s, shil—1sig
$ ¥ ImageProxy & 7 7 BB LARMI R F .
e Protection Proxyf B VA A#E BB BA LR —MER T LR U R AR o
» Subject (Graphic)
— & X RealSubject FiProxy®y 3t 4 O, XA ERAEAT/{# I Real Subject i3t 75 #B vl LU
FProxy .
* RealSubject (Image)
— & X ProxyFr{UR I LK,

7. W4

o REMIEHFA, 7638 HHEHE M RealSubjecti K iEK

8. M E

Proxyf# R ZEVI RIS REFFIA T —EREM M. RE\EARBEMNERE, BN EEEEZ
A&

1) Remote Proxy f] DAB2 gk — 3 R T RRI bk 2SR I ZE5E

2) Virtual Proxy A] LT RAMAL, BIGRBEER BB R

3) Protection Proxies#lSmart Reference®P A VFFE VI Al — /N3 RuF A — SN H P & b 18
( Housekeeping task ),

Proxy B8 7] AXY F P B3R 5 — M #R Z A copy-on-write 4L TR, R SRIEFTE
RIEXMEE XK, I —PRRAMELLOXRE—FIFHBRORIE, BRINEIRARE
i, BAXLEFAHRBRALE, AREERX—#E ISR, RITATLMRIERE XS4 X
KB BBRIEHEA X EHITHEDL

fE LB Copy-on-write Bt X LR BEATH T E. # N ARBRESHmME AT, R4
AP #R—MEBuR LR BiEn, KBASEENENE, EXMHELT, BT LR
DIKAB R, YS51AMEBB I ER, XL BMER.

Copy-on-Write ] LA X 88 B O FEAK 5 D P K SCAR B O FF4 o

9. kA
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ProxyRL A AT LAFIFH LA T — 2618 5
D ERC++FPH ARBAR CH+XFEPEEMN >, BRX —BHEFFEIRT IZERIHER
—DXERE TR, PAT— SR ERIE . X — A RT LA T LB SR B IR 1E
R —1~ 8%t
T BT UL B A A — AR SE B — PR ImagePer i i AURE
class Image;

exterh Image* LoadAnImageFile(const char*);
// external function

class ImagePtr {

public:
ImagePtr (const char* imageFile);
virtual ~ImagePtr();

virtual Image* operator->();
virtual Image& operator*();
private:
Image* LoadImage();
private:
Image* _image;
const char* _imageFile;

};

ImagePtr::ImagePtr (const char* theImageFile) {
_imageFile = thelImageFile;
_image = 0;

}

Image* ImagePtr::LoadImage () {
if (_image == 0) {
-image = LoadAnImageFile(_imageFile);
}
return _image;

} .
HEM->M* 2B HLoadImage¥_imageiR M43 F KA E N R L ENIFEEAT).

Image* ImagePtr::operator-> ()} {
return LoadImage!{);
}

Image& ImagePtr::operator* ()} {
return *LoadImage();
}

B B VRAEEE i ImagePtr Xt R 8 FImage#fE, MA % 7 X &8 1EME M imagePtrd
B — B0 B RS

ImagePtr image = ImagePtr(*anImageFileName*);
image->Draw (Point (50, 100));
// (image.operator->(})->Draw(Point (50, 100))

HEEX B Mimage VRS —MEHMER, BHREHEE XN —EHE Inaget 1§
o XBWRERABIEE SE—RIEMTE R Image 4R . B 7R3 Aok 5 B P2
R X 5% F§ Image X 5 flImageptr X 2

HEBAVRLEEAHIENEG AR RBRIF I L., FERATERERAEAA
THARAE, ERESEANTEEIMER T ARHE,

FREBN—-VRIAMERBNS T, BRNZEE - MEEHNZEER—ORETE
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DrawifE 8 A — A RE RES | AXMERRERT . ERUIEHRIEFAREEIE L X R
X4ro EXFMIER TR ABATLRE—MCEERIE, mLEERHR,

EAR BB BRARRE, XS 2 BHER AR, —MORE, BrA BIRIELE R STE
FRERZET, BERBXNERETEE, REMNSESHLES, BELEE X HABMRK
B, BB —BA-BAAERRF E 3 RE

2) 1% A Smalltalk ¥ #5doesNotUnderstand  Smalltalk$R{t—hook 7 8 7T LIRSk B 3§ &
HR, YAFPAEXERE-NEE, BEXNMEZEREHEF ENRE, SamlltalkidH
J7 #hdoesNotUnderstand: amessage, ProxyZ$H] LT & X doesNotUnderstand LA [] B ) G A
REXMHER

ATHRIE—NHREERBERATHE, MARTLHELEOSRBARE, RATELUE X
— P AEBAEIE B #Proxy2 . SmalltalkiE X T —MEAEMHEA N Proxyd, LI T XA
Hig, ©

doesNotUnderstand: HJ EEGRQET: KL M Smalltalk REEA — & iy BRIPLE B S
MRFERIHE, TMIXEHBIFARTIRER I EER. ¥—— 8% FObject3t B (HTW LY
) MRS RIESEE/N= =

WRAR#E &l doesNotUnderstand : K35 B Proxy i, RIS — (B EMEATIR T,
XFACBRBIAR R H AR R B X BIE SER AR . doesNotUnderstand: 55— Mk SR, ©TERH
TEREIRAL TS, MIARGIBRNAHE, Hit—MRIREMEERRIBR,

3) Proxy A RERFERIE R LR  FHProxy KRBT SEL MR BN LH TR
Lk, WEH RS —MRealSubjectH# A B — 1 Proxy2; Proxydl L% —4b B BT & 1Y
RealSubject2 . B2 RProxy L Bil{LRealSubjects (HliN7Evirtual proxy®), HFAE{ILH
B AR R,

73— SEBT5 B R R ¥ R B S L SR LT ERES e . AeeRREUAEI R TEiN
ik, TREREBE LERREAFT XEWRE TITLF LRI TF k25 5 5 % 5
AR, EBI—, BOTRA—ANSUEE 2 R SEBUX R 3 SRR o

10. K% 7 1)

AT T B 76 B A9—F7 #4558 B Virtual Proxy, F1FHdoesNotUnderstand:SCH
KIProxy, ©

1) Virtual Proxy Graphic HEEMRE X —MEED,

class Graphic {
public:
virtual “Graphic():;

virtual void Draw(const Point& at) = 0;
virtual void HandleMouse (Event& event) = 0;

virtual const Point& GetExtent ()

0;

virtual void Load(istream& from)
virtual void Save(ostream& to) =

0;

o n

© XINEXTSTEP[Add94}5 #4353 R (LI ZENXProxy) LR A T B AR . NEXTSTEPHEH89
hook J ¥ & forward, X— LB EE X T forward 5.
© IteratorfizX (5.4) R T B —FARHProxy.
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protected:
Graphic{();
}: »
ImageZ$ LI T Graphic: 0 R B/R B 30 . Image % L Handlemouse¥fE, 118
PRl DA B R R B B R .
class Image : public Graphic {
public: )
Image (const char* file); // loads image from a file

virtual “Image();

virtual void Draw (const Point& at);
virtual void HandleMouse (Event& event);

virtual const Point& GetExtent () ;
virtual void Load(istream& from);
virtual void Save (ostream& to);
private:
/7 .o
Yi

ImageProxy fillmage LA MR A4 10 .

class ImageProxy : public Graphic {
public:
ImageProxy (const char* imageFile);
virtual ~ImageProxy();

virtual void Draw(const Points at);
virtual void HandleMouse (Events event) ;

virtual const Point& GetExtent () :

virtual void Load(istreams from);
virtual void Save(ostreams& to);
protected:
Image* GetImage();
private:
Image* _image;
Point _extent;
char* _fileName;
}i

i RBRAT T TR R SUAE 2 AP DL, JEWI R4k _extentFI_image :

ImageProxy: : ImageProxy (const char* fileName) ¢
_fileName = strdup(fileName);
—extent = Point::Zero; // don’t know extent vet
_image = 0;

}

Image* ImageProxy::GetImage() {
if (_image == 0) ¢
-image = new Image(_fileName);
} .
return _image;

}
IR EERITE, GetExtentfy LB /MR BB HEMERGR T BN P RERER.
Draw B2 E 8, HandelMouse M| [ 52 R S 55 & 53X 44

const Point& ImageProxy::GetExtent () {
if (_extent == Point::Zero) {
—-extent = GetImage()->GetExtent():;
}
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return _extent;

}

void ImageProxy::Draw (const Point& at) {
GetImage () ->Draw(at) ;

}

void ImageProxy::HandleMouse (Event& event) {
GetImage () ~->HandleMouse (event) ;
}

Save B ERH R BB R X B RFE—RF o LoadiBBIXME B H B LA
B9 B 53 R

void ImageProxy::Save (ostream& to) {
to << _extent << _fileName;

}

void ImageProxy::Load (istream& from) ({
from >> _extent >> _fileName;
}

B, BIERITA —1 K TextDocumentBEH 5 Graphic X % :

class TextDocument {
public:
TextDocument () ;

void Insert (Graphic*);
/7 .
Yi

AT LURLATF 7 X4 ImageProxyif A B A& 4,

TextDocument* text = new TextDocument;
/! ...
text->Insert (new ImageProxy ("anImageFileName"));

2) 1& M doesNotUnderstand#Proxy 7ESmalltalk™, #RA]LAE LABA Hnil © B35, RIRtE
X doesNotUnderstand: 77 ALBIHE., B — 2@ R,

EUTERFEPRIBZAEAE — realSubject 7k, R HEIREI'EHELIK, EImageProxy
B, ZHEEEEREC AR T Image, HAEVEMNHECIEE, B/5&EImage, B
perform: withArguments: K RATH AR B 7E TR AR B o

doesNotUnderstand: aMessage
~ self realSubject
perform: aMessage selector
withArguments: aMessage arguments

doesNotUnderstand: i) 2 H 2 Message ) —EH], ERERREREHRBOBEE . L,
RIBEHRBEBALTARZAT, HeWESERNFFEYE, I A rE B M R,

doesNotUnderstand: (] — MU B EW UPATE EMAEE R, flin, RITTLUAIHER
75 504 B — 1 protection proxy, BF§E— ] LA % KM B G legalMessages, REHX
MMUBE X LUT FiE.

doesNotUnderstand: aMessage
~ {legalMessages includes: aMessage selector)
ifTrue: [self realSubject

O JLFHFAREBLEILIObject (ME) ERMBIMTHERL . FURXTEFTH “BXT 1%, EHEE
T &=Object”
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perform: aMessage selector
withArguments: aMessage arguments]
ifrFalse: [self error: ’‘Illegal operator’}

RAFTEFERLZERER - HEZH, KEEHGERE. WRAREGHEN, BakR
error: 250HE, BRIEANEZE Lerror:, XM= — IR TRIEIR . EIL, error:ByE LM%
F A& ©RAEIM T —& M ObjectE L,

11. 4 i A

hHL—F7 Fvirtual proxy Bl 1k B FET++HISUAM I,

NEXTSTEP[Add94)fd IR (ENXProxy ML BDIE NI A 3t R A AR, HEFH
KoZ Xt RE, REANX BRI, WANESE, RIENEEMENSECHETHRD,
KRS I B R ARk, 2Ry, TEX AR ESRmES, HEEMRRES
NXProxyXf % ,

McCullough [McC87]i%£ T 7£ Smalltalk # FAA VT AR B X R MIEIE . Pascoe [Pas86]it
WT A “£%28" (Encapsulators ) 5%l J5 57 B 09 &I VE F A R g1 7 U Il ¥ 1

12. A X AZ X

Adapter(4.1): BAC#$Adapter N E NGB RIBM T - MAREAED . MR, REELE
TH5ERNLEMRNED, R, BTV REDP RIS IITSERSIITRRE,
Hit, ©MEOER TR EENN 1T,

Decorator(4.4): R decoratorfJ LI S5 H ML, Bdecoratorf) H WA —H,
Decorator A XF R IN— KA ThEE, AL HR 4 % XF Ry i1a)

REH LI Hdecorator Wy LHA M, HETEMMIKWERE LB FT2EH|, Protection ProxyH
SE AT B Sdecorator Ay SEME AR L, H—J M, Remote Proxy NI & 3T SERM EEESI A, M
HRE—AEESIHE, I “FHID, EHN ERBEIBHat,” Virtual Proxy i #Y B {8 B — 18]
g5 A, plin—A3itsg, (HRELEREUHERH -1~ E%5 .

4.8 FEHBIEHYIT IR

RATREC 2 BB T AR Z BN, BHREENKNES5EUMEZ IR K
P X )RR N S B SR T R — D R/DASIE S AL RS &R A 5. B4R
ZEHRIHE AT R TR, THRASVHATHREAER, HEXEMUMEERS T
REEAN AR EE, AT, BRIV LSS HREX, ERTENE BN SH R
ig.

4.8.1 Adapter5Bridge

Adapter (4.1) #3XF Bridge (4.2) BARH —SILRWHIE. BITERS S —XREAH
T—ERE EREENE, BTAHTREMREE. EN8Y RBIME S LSM— 80 5
XA G R TR

RERAWARZAFTEZETENSHHAR. AdapterIXEBRR T HRFHNCHE
AZEALRERHRE, EAFRXEENRERIHRY, A5 RE&aTRSmMEL,
AP AT B AL KPR DT ERR Y, RERHEEIIBETE, 5B
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— 5 H, BridgeBiXMXHEED SEH (TEREZT) SHBHTHE. BRAX KX
AAREHREZRENE, EMAIHPREBET - RENED ., Bridgei AW SRS H L
B 3 T B SE B

BT XA S, AdapterfIBridgeE=CHEE A TR EGRBWARN B, MRk
FAARRAEN R LT FE N TIER, A LEFFHAdapterii, HEM—REAN T HEREE
B, WAMBRA AR BN, MK, Bridge®I{F FIE LA BAHE: — M ZEH B LIRT,
HHMSE LR E RS EN . Adapterfi AR C L iRITIF B Ll ; MBridgeN7ER
HRZ I, XIFAERE AdapterBi A WBridgeti R, REE AT T ARMIEE,

YR 0] BEIA K facade(S W Facade(4.5)) & B b —HXM RHER RS . HXFMBRZUAT —1F
5. B Facade® X — #1990, TAdapterMEHA— 1 EARZEA, o, SRFFEHRIT T
FOEOMFETE, MAREX—T2FHED,

4.8.2 Composite, Decorator5Proxy

Composite(4.3)#E X M Decorator(d. )X A A RUNLEHE, XA CIIHETEEAE
RALFEHEWIN R, X—HFERATEESMERIAA, decoratortf 52—~ B L Hcomposite,
HX — MW e A FiSxDecoratorfi N E 1. MALSUET#RIAH S, FFE, XRENXHAHE
A B H AR .

Decorator STEFIRAEB AT BHA R FREAIAXMREMRT . XRBRTHALHNE
IhEEH G, WM SEFR BN, CompositeMH AR BH, BEEEHEL, FL21MHHEX
HIXT R AEE LAGE— i AL, TMEEXT AT A S E— TRk, B EAANE FBIb,
AT ERR.

REECMNHENEBRRRE, BHAAEME, FHitComposite I Decoratorts =il & i [F]
. EFAXRMEHTRITR, BITETE XHFHE, (T X RAEE—RR
AIMEN . XNREHESE TR, B —Ecomposite FH fidecorator ¥, BF
— TR AREHEAMEER ., B, composites Mdecorator W HE LR MHEN ., M
DecoratoriE X K A EE, compositef&—~ConcreteComponent, Tl Mcompositei= K EE,
decorator | &2 —/~Leaf. X4, i IA—EZRNHERH, EWRIMIFRL, EMNMMBHERK .
OF =3 8

B —Fh 5DecoratortE R AR S Proxy(4.7), XFAEXER R T ER R
H—ERE FRIAESIH, proxy FldecoratorXt R FISLBE AR R T #8101 55 — 3T RIVFEET,
BT R EEFR, KRinEE, EMNEEARRITEMN,

@ Decoratorfi s —#, Proxy AWM - MR F AAPFPE®—-BHEO. BS
DecoratoriE XX A FI A2, Proxy B AEISIR A MM BHR, BHARERBEE SR
e, EMENE, YHEBHE—PEEATERAFEFTEN, XL EREHE—-NFR
&, plin, SEECERE L, WinZRIMRHEELTEERAFMEN.

EProxyBAd, LEE X TXKEBINEE, MProxy#4t (RIE%L ) Wi, &
DecoratorfE X o, HAF{VRMEE T A IEE, T— DL Decorator it i 52 LI AL TG,
Decoratorf 50l Al THIEAAGE ( ZOATTE) BEX R ST IIREMIE O, X R FFBUHERE
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#8944 B A DecoratorBi X F — b R AT LIRS . T 7EProxy B M R AE, HH
ProxyB IR A—FX R (Proxy S EMLEZ AKX R ), X XLRTTUBSHREE,

HARPXEEREFEE, HAEN4EM THENRIR IR S ENEERE
BRI RRITE, ERXHARNE®REXEER L SMA, 7TLIRE A —/ proxy-decorator,
B A proxy B mThfl, R — 1 decorator-proxyFiRBHi— Mm%, REXFBESA
AR (RITFAEBRERBEHBTF ), BENTTLISSIR s AR,



= =
B5E THEN

TR RAB MM RERFTNOE. TIERXRERGRRBHER, £#HR
Az E A EER, X250 T HESITEEUBENELANERR. SIBRHNEE
F1 MBI R B BT S E) A Ik R 7 X Bk .

TR %A RAELRPRIT N FELERITXHFMERX, HH Template
Method (5.10) B RHRFFMER . SERFER—NBENMRBENL, EEIHESCREE,
B EA— N HRRESR - RIERE, FEE UHZREUREKIRZEE, 5—-F1fT
H# Rinterpreter (5.3 ) B — PN XERRI—TRER, HFLA—HEESEHX
K LW E—NERAE.

TTAMBEAFHAMNRESMARYRK, —HITAMBEARMR T —HXFHXREH
MEMMEURZRE P E— P RBLERMTENESF . XE-NEENEFERXFHITR
WM EA T R o WM& R LURFS R FHGIH, BRSEMENNBEE. &
BB T, §— I MREETHEIAKXMAITER . Mediator (5.5) FEXEX R BT A—1
mediator X § DL X A B H B . mediatord it THARRS BT e B[R] 8844

Chain of Responsibility(5. )2t EMMIRE . BibRilE —FBEEX a8 R K 15— %t
BRIRER . ABIEIE T R AT — 3% & AR BT LA LA R AR K . B E BB BREED,
AT LATEB AT ZI g e R L i 2 5 R+ ‘

Observer(5. 7)) E L H RIS M M KBIX R . A Observert B F & Smalltalk FH)
RRMEERRE, Eh—BERARERATL, HANFERERSESIEM.

HAEFT I SRR ERHIT I BEE IR P IGERBIRLG T . Strategy(5. 9K
BEHEANRS, IHETUGTEBEEIRE—- MR FERNEDE, Command(5.2)8x
KRB BEN R, XETRTENSEREE, BALISFEERSIIRE, SFUR
flo 5 R EH . State(S.HBRBE MM FHRE, FHHEXNTRAPREXNTREE, ZAT
SR EMITH . Visitor(5. 1) FENEZRMITH, Miterator(5.4)NHhF T /5
MR — T EEPHXT R TR,

5.1 CHAIN OF RESPONSIBILITY (B #4%)—3F 547 5 B

1. &8

FEANMREAEISAEER, NTELFERHEEENBEREZRIBBEXERE, X
Bt E R — AR, FHIREXREMSRZER, ERA I XREBENIE.

2. FHHu

FE—NEERAPRETH LT XA XNERIH . APEFERNE B2 ESHRA
LSRR BER, FREMNFEIKETAHWERAENR—RrULERE ETX. #lan, XfiE
EPRRAMEBGEERATRAMESH O PR UNREAE. RN —FrAERERFEN
BHER, BARBRENZER —XT Y0 L TR —-BROFBFERE —thimii, B45
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XA

P AR 4R b, R AR B 3% 38 P (generality) B A B 7 2k B B I 3R B U7 R LR B R B
A, RS, FEXEAPFENRPEE DI EORAERE BER . E T EW— X R B
PF BT LA KR A S B B BT R AR

X LB ) B 4% SHE B ISR X B2 N ) I A BT T v 2 A AR AR LS B X & 0 3RAT)
BA — M I RN T BE SR 0 x 5 5 1T BE IR L HE Bh 5 B RO R A Fi(decouple), Chain of
Responsibility B & R RA TN % E 4 o

X—ERXEER, A RLEE MRS, NMFEBEREEIESE . &iF
RGN BHEAREEH T INRARE, WTEFR,

ME— MR, S RBERMNREZ2EALARTE, BEAREAHPH T —E
H . BACTH RTINS BT — X588 S E—RIMTEZRERAE -1 BB
Y #E (implicit receiver),

BERAPE—TE “Print” MEREHE AN LREHD, TXEHESE—D
PrintDialog 3269, % SC6) HE g 0 M R (AT R X R ER) . TR EER
(diagram) UtBH T 75 BhiE R EREHT 815 1%

aPrintButton aPrintDialog anApplication

HandieHelp()

FEXANH T4, BEARaPrintButton th A EaPrintDialog A FIZHE K, B —HEEELS
anApplication, anApplication M T2 €. RIHRWE P A EES| FBAL N © /Xt
%o

BB RER, FHRUEBRE NBRA M (mplicit), BTE8E EHRX 2 8E B4 B
KMmijhéE ERSENED . fln, BBEREKTE LA MM HandleHelp BAEH
HelpHandler#:, HelpHandler ] A i A EEX SR, SHFCTHEEX N —TERBA
(mixin ) 3, XL FEHS B R Y2638 vl ¥ HelpHandler fE A —41, TR EEBFR,

B . XEHE, TN RIE AR i HelpHandler #24E3R AL B HE BY 75K . HelpHandlerfy
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HandleHelp 4E5RE R E R KBRS, FRWEE SGX—RAIELIEE SA91E50 T RE

WY BRI ETA B KR R R

handler

HelpHandier

Ha"d'GHe’PO o]----- handler—>HandloHeb(H

==

[
| Do |

ShowHelp()

HandleHelp() O---~-

ifcanhmdlei 7

ShowHelp(

}else {
Handler::HandleHelp()

3.EMK
TELLF %44 T 14 FiResponsibility £ :

s AENHXRE LB R, BN ROEZERSTRZ A SHE .
 REBERFETERENFELT, BEMNRPH—MEIZ—MEK,

o AL — MR RS BRSBTS
4. 454

(Lot ey

[

Concretetiandiert | | ConcreteHandier2

HandleRequest() HandleRequest()

— PRI R T B AT B AR

_("aConcreteHandier )

aHandler e 1
lsuc- ® +

5. 55%
« Handler ( #lHelpHandler )
— X —MAEEEROED
— (AlgE) LG5,
« ConcreteHandler ( {PrintButtonfPrintDialog )
— T ARMFER
— AR ERERE.

— MRATAE PR, BIALEERZ; BUKZERE RSB ENERE,

 Client
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— [ &% _F B B & 4L B35 (ConcreteHandler) W 2 23515 K .

6. Bk

s HEFEZ-DERN, EHRIGEAREZESR —ConcreteHandler Xf § A FTAFE

7. %%

Responsibility 58 T FI4L £ FBR & (liabilities):

1) B E ZEXFEE DR ATFHER M — X RAEELER, X2 NFE
HEZFE RS “EMR” w3, BEREMAXEREES THHANGER, BEPHTR
AT HBEBFHENEH

HGRE, BREVHEANEZHMEEZRE., EMIUERF— Bl E8%E051H, mAR
T"RFETA MR EEZENTIA.

2) 3% T 42t R 48K IR % (Responsibility) &) R FH  HEXRPHIRIAFTE, FRESDIK
BEZHRIEM . AT LOE 7R3 17 B 20 % 2% 17 3 25 1 38 0 548 ok 3% n = i A8 4k 78— A
R WARLEAT . AR AT LU X R L -5 80 S A AR Bl 1L AL B X G2 B bk AR AL B 5 B B SR

3) ApiEd L R —MEREAABNEERE, B2RARFRIEE—ESfLE —
BERAIGE—EHRENRIGE R AR, —MERE TR ZERA I EHE B ME A3
b,

8. FER

T HERERFTHAAR PR R A S8

1) RGBS FE# AR R USEIE %E

a) 7B SUBT 8L (B % 7EHandler & X, {H 7] B ConcreteHandlers 3 & ).

b) FRHCE MR

RAOVOBFrhE LT HRSERE, BREETERCAENNRS ARERGHEHE. S,
- —REEREH S, KWESIHTTEX— MR HRE%E . & D44 (Widget)
SRR A XA, Composite (4.3 ) BEiE4U#ITE TS,

HEBEWHERE RFRITR R, E2TUEHEN. XAERAEERE L,
mE AT LI BB, BaR RS AR BR FFTR IR, IATRLFUE AN B,

2) #EEgE WREBEBECAMSIHE XN, BAKLFAEACIAEN. XA
SLFHandler AUE R ERMED, EHEOEP EHEEE., XHEHandlerfR BT
HandleRequest# 4 L B :HandleRequesta G H F(WR AW B VERER., WL
ConcreteHandler FRIZLFHRABNME, EATEE LHELEE, HAEHBRETIHTE
FHEMEER -

4k —~HelpHandler 228, B4 — Mok E .

class HelpHandler {

public:
HelpHandler (HelpHandler* s) : _successor(s) { }
virtual void HandleHelp();

private:

HelpHandler* _successor;
}i

void HelpHandler: :HandleHelp ()
if (_successor) {
.successor->HandleHelp () ;
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}
}

3) kFHR AIUAARFEMTERERER. REBHER, H7EHandleHelpi BT+,
W R — B 43 ) (hard-coded) IAERA . XM FEMHEESL, BIRAGEH KHandler
HE XM EEH—AIER.

B BEEMR MR, XRBL—NERBAn— N EREERSE - FRR)A
S, XRTEEEREE AR, ME— AR R & 2% R 7 A1 SR AN el 4 A 17 B b S
BB

R EERRE, AEEEHAHFENRRMERRMBUSIRFER. Ao, TERE
R 2R ERAERTFRESH, NI4T TiTafga. B8, MY TEREHA—
MEAERIREARE S,

MRS EUAE S, BATAT SR RO HEIE RS H . Request2 7] B
RiEK, MHERFRATHENTERE L. XEFETEXARMFERSE . LBE
W Z R T SR A 2 R (B T T1E £ BB — P Request F2K) LA B S S5,

HFRIRTER, RequestB] & X —1MiJilA] 88 (accessor) AT LLR BlZ K WIR AR . &¥FE, AR
TEE S HE, B ETHRETREEERER,

LT H— 0 Uk R B RIHE 2R (sketch), B FIE R RARIRIE R . & X FHEARequestH )
GetKind#4E R 51 7H R A A 7Y

void Handler::HandleRequest (Request* theRequest) {
switch (theRequest->GetKind()) ({
case Help:
// cast argument to appropriate type
HandleHelp ( (HelpRequest*) theRequest);
break;

case Print:
HandlePrint ( (PrintRequest*) theRequest);
/71 ...
break;

default:
/7 ...
break;
}
}

T2 0] i 33 5 X HandleRequesty BIZMIREAR . FHRRAEBERMEHER,; Hibiw
ERBEEALK, IERERBYT BT (MARES)HandleRequestiRfE, Hlan, —4

ExtendedHandler ¥ 284" & T MyHandler i 4 #)HandleRequest:

class ExtendedHandler : publiq Handler {

public:
virtual void HandleRequest (Request* theRequest) ;
/7 ...

}i

void ExtendedHandler: :HandleRequest (Request* theRequest) {
switch (theRequest->GetKind()) {
case Preview:
// handle the Preview request
break;
default:
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// let Handler handle other requests
Handler: :HandleRequest (theRequest) ;
}
}

4) fSmalltalkF 4 & Ra] Li{d FSmalltalk 7 fdoesNotUnderstand L% & #K o
WA FHN F7 ) TH B i doseNotUnderstand fJSEH#$E (trap in), MSCHATEEEE X, MA]
B — PN RAEREERZRER . IEMATEF LLARER; XU EBMNERFK,
it #idoesNotUnderstand ¥% & BT HABHIER .

9. R 7 #

TEABFREEIUETE - MRETEHANERBH RS, RRELITAERFRK.
HENERE— N BERXMERE. RITBEERER DAMBERPOES BES FRARES R
& AR LR, FH IR fEHandlerZE € X —A5 | A UAESE P AERE D A4 E 5%
AR,

HelpHandler 5 X T AN BER MO, B4 — BB EHGEENS), HRFF
XE AL EMBREPENEHENTI A, XEMNEIERAHandleHelp, ERIHTFEEE L.
HasHelp B — /" RBI#IE, ATREREE — XN B EE.

typedef int Topic;
const Topic NO_HELP_TOPIC = -~1;

class HelpHandler (
public:
HelpHandler (HelpHandler* = 0, Topic = NO_HELP_TOPIC) ;
virtual bool HasHelp();
virtual void SetHandler (HelpHandler*, Topic);
virtual void HandleHelp();
private:
HelpHandler* _successor;
Topic _topic;
}i

HelpHandler: :HelpHandler (
HelpHandler* h, Topic t
) : _successor{h), _topic(t) { }

bool HelpHandler::HasHelp () {
return _topic != NO_HELP_TOPIC;

}

void HelpHandler::HandleHelp ()
if (_successor '= 0) {

_successor->HandleHelp() :

}

}

A S D AAFER R Widgethh S 2509 72, Widget2HelpHandler BF2%, B N4
PRETCESTAMENER ., @M@ HS —METRARKEIRATR)

class Widget : public HelpHandler {
protected:
Widget (Widget* parent, Topic t = NO_HELP_TOPIC) ;
private:
Widget* _parent;
};

Widget::Widget (Widget* w, Topic t) : HelpHandler (w, t) {



5% 7 AHA#KX 153

_parent = w;
}

CERMMEITF, REREE FHWE 1 LEE . ButtonZE R Widgeti Y F2. Button 4
HEREAWNSE: MEFENEDAFNSIHME s SRR B £/,

class Button : public Widget {
public:
Button(Widget* d, Topic t = NO_HELP_TOPIC);

virtual void HandleHelp();
// Widget operations that Button overrides...
};

Buttonffit 4= ) HandleHelp i S lliAR A B SR EFFH B, MRFREE/AEX—
#H B FH, $tFiHelpHandlerd yHandleHelp B ZERERAEW S E . MREFHE
B, MARBRE, HFEERGR,

Button: :Button (Widget* h, Topic t) :-Widget(h, t) { }

void Button::HandleHelp () {
if (HasHelp()) {
// offer help on the button
} else (
HelpHandler: :HandleHelp() ;
}
}

Dialog L8 T — ML KEE, HAT E/JE 8% E R — M O A AR AE R #H BhiFR
REFEXT R . FEBRATEIRL A X G 4k K & Application By — 1~ SE Bl

class Dialog : public Widget {

public:
Dialog(HelpHandler* h, Topic t = NO_HELP_TOPIC) ;
virtual void HandleHelp();

// Widget operations that Dialog overrides...
// ...
Y

Dialog::Dialog (HelpHandler* h, Topic t) : Widget(0) {
SetHandler (h, t);
}

void Dialog::HandleHelp () {
if (HasHelp()) {
// offer help on the dialog
} else {
HelpHandler: :HandleHelp() ;
}
}

TEHE 89 K 4 2 Application ) — DMLl . ZNHAR—EOHM, BHitApplication A2
HelpHandler89 B3 F3 . H— M BIERMGERRX 20, B W R4 T A — 8
HEIEE, REETRM—RIIARGH B E 8,

class Application : public HelpHandler {
public:
Application(Topic t) : HelpHandler (0, t) { }

virtual void HandleHelp() ;
// application-specific operations...
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i

void Application::HandleHelp () {
// show a list of help topics
}

T A B R EHGX SO R . LA XS HEW RATED, P X S0 RS 5 TED
FIRH E - ’

const Topic PRINT_TOPIC = 1;
const Topic PAPER_ORIENTATION_TOPIC = 2;
const Topic APPLICATION_TOPIC = 3;

Application* application = new Application(APPLICATION_TOPIC) ;
Dialog* dialog = new Dialog(application, PRINT_TOPIC);
Button* button = new Button{dialog, PAPER_ORIENTATION_TOPIC) ;

AT Xk bR BT 52 9% Hi Handle Help LA fill & AR R 0 75 B sk . B MIREIXT S IF 0548
#, e ¥ A HandleHelp:

button->HandleHelp () ;

TEXFEOL T, &2 5 B B K . 1 B HelpHandler2K8 &R 7] {E A Dialog i )5 4
#oOMSh, EMEME TSN . FHEAEHEERAEML, RETTLIERIEIE
Waey 5 EF SCHXERRFBIE B .

10. &% 5 A

VFZRJEM R AL P 4, MHandler2R B MERAARINZ T, BEHER—F
0. PR R SIS, — DS AR . MacApp[App89] FIET++[WGMS88]
FRZh B4 A", SymantecHiTCLA[Sym93b]FEZ K  “Bureaucrat”, iNeXTHI AppKit#g
%% “Responder”.

P g B 2R HE 2R Unidraw 2 X T “A7$” Commandit 8, ©EH % T &4 ComponentHl
ComponentView X Z[VLIOIHIIHK . — TS0 1400 B 0] R 8 — 1~ & DAEAT — MRAE,
XH AT BRER. XXMM FELH-TRERN CXTRERNERT Mirdk. B
LA LA R R . — M S 4 B AT a2 R R R B A, T
SRR AT E 5 R BB E R, ks, SEE T — 1 ERsTEE .

ET++{1 IR 57 55k b PUE A EH7 . M — T E X RS0 E 5 © MK —3 e, 3
FlInvalidateRect#1F . —NEEXTR B C ANGe4b #InvalidateRect, H R EXTE# L TFICT #
ANt Flan, — AP XT 42 T B R0 2% AE — BE B ABLTR 81 &k (Scrollers) 8] UK #8(Zoomers) X &+
XL RBH T RIR R G, IR, NRAHRDBBKUZCE -FERKS, B
B ERA i InvalidateRect (9 LM K IE R A EEMN AR/ MR, BREDPHERE - MR R E—1
& ET(Window) S 61 . S8 CTCEIE R, BRIEAMAERHEERTE, & O#EME 0 REE
g REH, MWkt HInvalidateRect,

11. AR X AZ X

5T 55 % 5 Composite (4.3) —&FH, XMERT, — MR ATIE I ERIG4E

5.2 COMMAND ( fi% ) — X RITABEK

L&A
B DERE RN DR, AW VRAT A B E RS E P #7580k, xR EEBA
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BOdRER HE, AR AT HGE a0 84E

2.3 8

fI{E(Action), 4 (Transaction)

3. F#

A B 7R X RARASTE R, (HIFAHITE S FHOER 08 E SUF R 2 F A5 A
i, APRELAAOREREMEREXRENNE, ENBITERMMAPSA . HTES
AR R AR TE R SR A S BZGER , B R (6 5L A A o7 90 33 e R e 4
AN HRAE. T CEA BT A O M TR AU 2 % s BT Bk

i 2 R A W R AR B A8 R — A X G2 ok T LA X 52 AT [ SR 6 58 O 1o IR B2 42 HH iR
X0 BRI R AR B X R — gL . X— R R E— NS M Command,
EREXT =P HATHRMEMERD, RERBEHERE—MHSHExecutet®fE, EA# Command
TRBRBEE L LB E R, H LI Executepff, 8 EBWHE REUNEIIE, MitElk®
AITIZER TR R ER

Appiication k>——-o Monu Menuttem [>———— | Command

Add(Document) Add(Menuitermn) Clicked() @ Executs()

Document mmand_,Exw“te(H Tt _é_ ==
Open()
Closel)
Cut()

Copy()
Paste()

MACommand X R RAFH K LHEH (Menu), B —F PRy EITE R — 4 £ BT
( Menultem ) JHISEH] , — i~ Applicationts B X £6 3 8RB 1 WY SE BT LA Fe LA 0 FH P L1
% ApplicationZ&if BRER F 7 24T FF i Document 31 42 .

WA — PRI E — A BRI Command TR R, M % T — P ERT
B, ZMenultem*t 8 H T K Command ¥ R ¥ Execute ik, TfiExecutedi7 N #4E .
MenultemX$ 5 3 A 1 © 47168 H 19 2 Command M8 — > F3 ., Command 73K BLE 5K 1Y
BYGE, MExcute ¥R EH 8 FZ B UCE B — P RERAE,

BN, PasteCommand 32 M BT IEAR 6] — 30 kS (Document) k55 1F 3C . PasteCommand (i1
BRSO R, X R BIGEHR LR . Execute 32 4E# 8 Fl % Documentf Paste 1
fEo ‘

Command
Execute()
e A
Open() s I Toes
Ciose() de
Cut) PasteCommand
Copy0
Paste() Execute() O------------=-| document->Paste()

iMOpénCommandfExecute B2 tEHIA FF AR SR BMA 104, Sl — N
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HISCRIXE S, KA R B E IR RX G, FFFTIHESO .

Command

Exscute()

.

Application l
Add(Document) - application penCommand
Execute() @
AskUser() ,
name = AskUser() j
doc = new Document(name)
application->Add(doc)
doc->Open() |

A B —MenultemTE BEIT— R F M4 Flan, F—PDTEEERKX/DEFAIMenultem
8] fif —~CenterDocumentCommand X} %2 fl — > NormalSizeCommandX{ R 95 . HAXFFH
B 5mABEHERMERLRE I, RAIE X —1MacroCommandZ Xk ik —~Menultem$tf71E
BEWEHM@WS . MacroCommand B — M HE A Command F%, BEHAT -T2 FF .
MacroCommand¥& & BIH R BWCE , P59 & B8 SOURNCGE .

Command

Execute() i

.

MacroCommand >

Execute() @

for all ¢ in commands
c->Execute()

HIFEEX A FH Commandti R &/ EFMFREA A BRENN R MAE PITZRENEGER
AR MR8, XEERNERITHP RER A RKMREE, — R RAmEEIE—- 8
5 1M ER—TEE, RT3t ZEMN BA&KCommand 72 E—NLHIBPAT, 3K
1R LB A b B #eCommand X 5, X A] I FALHE L FSCH RM3EA . AT A @8 L4
i 4 41 BUE K M4 4 M TE 30k R 2 A< (command scripting), FrAT X622 Fr LUR A T BETY
R AR~ MR ST HEUWTRICE, AT B IZE RS i

4. ERMH

LARA W T HRRE, AI{# ACommandiEX

o B FETIE M Menultem X R ARHE, R HEFPITHHEUSEILEXT R, KA FLT R

BETHEE (callback ) REFRAXFSEALIE . FTIEEEEEREE REOCER LA
HM, WMEHERSENTENMES R, Commandi= & [ &L 4 — 1 ] %+
E JiUE=-2 A



F5F A BK 157

AR M 26 E . HEFIRPATIER . — 1 CommandX &7 UK — 5K EREX
WA, R MEROBEWE TR -/ Sthit s B X T REE, BamTER
FTRAERAFEMNRIEELE S — DA BRI IFEIRLLIIKE R

o CFFBUE#BRME . CommandfExcutedVE A] 7ESC iR EATRPR SRR, 7EBUNPRIERT
EARES AR EBRZBRENEMN, Commandi 0SB M — 1 Unexecutettl, %#RE
BUH E—KExecute B HMIBUIR . BATH WS EEHE—NH RFRS . W@ 05
I HT 388 7 3X — B F I 43 51 V8 Fl Unexecute MExecute R LM B AR Y “BUY” #1 “&|
",

 XFFBEUMBE, XIEYREMRBIE, XEBERFTUEEM &, FCommandE 1 H iR
I BIRVEATEERE, ATLLRIRIR RSN — 1 —BHBEM B E. MNETPIKE s
BaFENER P EF AR T RS I ExecuteEEFHPITENT.

 AMBRTERIERME LB ERENE — RS, XA —FE5H7E 5B K (transaction)
REEREPREL ., —NEFHE THEIEN—HZS, CommandERIZM T X
FHATEREN . CommandB — AWM ED, FEETUAR —MFRARKRE
HHEF. R ERZESGLS TRMFEESUT BES,

5.4%4#

Client Invoker Command

Execute()
Action() Ci eteCommand
Execute() O-=------ = receiver——>Acﬂon();j

""""""""""""""""""" * state
6. 554
« Command

— EEATRENE D,

» ConcreteCommand (PasteCommand, OpenCommand)
— B REE XS E T— k.
— VA RIBCE AN B #R1E, PASEBLExecute,
* Client (Appliction)
— QIR EEGAS NS RETHERE.
* Invoker (Menultem)
— BERZM L PITANER,
* Receiver (Document, Application)
— AE I SEHE S AT — AR AR U HRYE . (R AR AT BEAE I — ANl
7. WAk
e ClientflJ#—-~ConcreteCommand*} £ 345 & B ffReceivers £ .
» XInvokerX} 2R 77 fi#1% ConcreteCommand X 42 ,
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o FInvokerifi if & FiCommand X} 5 BIExecute 2 fE R B —MEK . HxmSETHIAEK,
ConcreteCommand $R7E $AATExcute B tE Z B 68 M AR S UL TEUH Z 7 2 -
» ConcreteCommandXf 22 % % Fi & I Receiverf) — e /E LI HITIZ K o

aReceiver aClient aCommand anlinvoker

new Command(aReceiver)

StoreCommand(aCommand) ﬂ

|
]

THERRERTXENRZEMTE, T T Command 2 a0 & & MEElCE AR E R
FTHR)MERRRY . -

8. &R

Commandf&0F LA T &8R!

1) Command & 2C0RE 18 T2 E i X 5 5 0 T8 S o] S5 B0 i R AE I X SR AR

2) Command& Lk FH 3 &, ENTATREMANT R —FHEEBRIFT B,

3) AR —E A HS . BRI R MacroCommand2 , — &%
*, HAMARCompositetz i) — A5,

4) B E R CommandfRA S, HARXLTEEC AL,

9. £

S B Command#& = i 254 B LA [l AL

1) — A4 R RASTAEREZE OMRIBENTRT /N, —THRFRENHE
— A ERWE NPT ZERAE. B—RimRE T ACSRrE IR, RARGESSMEIIK
FXMR, YREEXNSEHENELRMNASL, BRAEGENEZRE, 84 - adrm
EERMBERCER, TUMRAE—BRYT . S, 8185 AN 0G4 X %4 54
AU AR X R — A H RN QX E O . FEX B MRS E R RGO SE REHNEE
AT LSRR RB IR ZRE

2) X84 (undo) FeEM (redo) HNECommandiRfitJ5 1 %% (reverse) B 1B AE R TR
fi(#liUnexecute B UndotRfE), Al LIFWMBEMEMINAE. HEBXAHK,
ConcreteCommand2S /] (BT EFEHFIMOREFE B . X MRERE .

 INEXNR, THEHIEPITAEZEROSERE,

o FUE EPATERAERN S

* WRALFEER W BAE SR BBCE M S P R RS, B 4 X B S R . 1k

WoE B LR —Ee 34, DAE A S ADE ECE K BB SR R A,

AR RKBUH R, ARTEMBE - RKERTHGS. TEELHE%N
BOUEMEM, RFEA - EHPITH LA RRT (history list), EEINMBERKERTE T
BOUHME MR HERINGEET EEPITHHS . FJ5 8 05 % 5 5 35 3 6 4T
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(reverse-executing)#y 2 REBUH B ML R MATRGHFRITHERERITEN .

FHHRAIEER R — ol M NS E B A I A T EFI R P ZRIEE N TR, X2
A AT R BT SR M A 4 ST SO FE RS G AT B iR . IR S RS E R KA Z 8]
SRETA, IR BHETE I LXK A Rl A B AR R A

g, — A B R %t 5 B AN ER iy & (DeleteCommand)7E B B IR BT, ABFAE AR
BRI RES . FRIIZMEaGS I RERTELMEE N, 3B ZEIRARLERS |G, W@
RS RS EPRITE AR, MATEEN, MTFH— X %w2 85| AR L
FH A, AT B ESP ZAT LM D AR Command B E R R (£ T Prototypefst
(3.4)) WItER.,

3) BEIHBRELIEPHHRRE ELH—DTEN . GBRRRRGIE CREBUH/E /L
#et, ATEESBIMEEMEE, ATHRSEZNRIT. BUERIT, MEHRGTHLIRTES
MEHR, UE—NNANRSRELMEVGEHE XHELEECommand P HEAEZHELR
DA X 26 X5 5 0] RS 3t B R L E AT RS . X B Rl FiMementof3X (5.6 ) KikX
Command iy [a]5X £645 B A R 8 H AL R NFHER.

4) AC++ER  FHABHEBUE QATESHENFS, RITTHERACHHESORLHE,
XRE T LLSRE s R B — Rl shVE FiZ i B AR A — > Command 728 . RATEERIE A B —A515%ER
XAPAE

10. A A 7 4

AL R BIC++ B A B T 31— T P A Command KM LB KBUEZE . WA E X
OpenCommand, PasteCommandfIMacroCommand, B 5c2#I% ) Command .

class Command {
public:
virtual ~“Command() ;

virtual void Execute() = 0;
protected:

Command () ;
}i

OpenCommand{T FF— & F B AP HEER X . EEOpenCommandf) &S HE—1
Application¥f 4 25, AskUserft—/ME7R F P i A BT FF RS 2 I SE BB .

class OpenCommand : public Command {
public:
OpenCommand (Application®*) ;

virtual void Execute();
protected:

virtual const char* AskUser();
private:

Application* _application;

char* _response;
}:

OpenCommand: : OpenCommand (Application* a) {
_application = a;

}

void OpenCommand: :Execute () {
const char* name = AskUser();

if (name !'= 0) {
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Document* document = new Document (name) ;
_application->Add(document) ;
document->0Open () ;

}

PasteCommand G % —"DocumentXf R E W HBWE . ZEREBEI—ISHKEL
PasteCommand ¥ 5 2% .

class PasteCommand : public Command {
public:
PasteCommand (Document*}) ;

virtual void Execute();
private:

Document* _document;
}i

PasteCommand: : PasteCommand (Document* doc) {
_document = doc;

}

void PasteCommand: :Execute () {
_document->Paste();
' }

xR AR AR EBUE AT 2B M 4, AU~ RER S B X a4 0Bk, &
118 Jg3x 2oy 4 € L— MR T2 SimpleCommand. fiReceiver2 I £%({k.SimpleCommand

e — A HOE X R — A EAE 2 R R SRR T X — B4 R 4G e — AN B R B 4 4 T b
; 58
! template <class Receiver>
class SimpleCommand : public Command ({
, public: )
typedef void (Receiver::* Action) ();

SimpleCommand (Receiver* r, Action a)
_receiver(r), _action(a) { }

virtual void Execute();
private:

Action _action;

Receiver* _receiver;
V)

SR AFAE B NCE XS RE L AR B P B BhE . ExecutedRAESLHERENH H93X AN SHHE.,

template <class Receiver>
void SimpleCommand<Receiver>::Execute () {
(_receiver->*_action) () ;

}
A I~ FMyclass 2 89— S2 B _E B Actionfy Command 3t 52, (V& 1 FALHS .

MyClass* receiver = new MyClass;
/7 ...
Command* aCommand =

new SimpleCommand<MyClass> (receiver, &MyClass: :Action);
/! ...

aCommand->Execute () ;

ik, T-TRIGEA TR BGS. BEEXOMSMMUEEPEIMRE, HLRER
WBH, ANEEREMNTEINRIENRS . KT EE X —Commandi 72,
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MacroCommandEH — PN TS FF, BRMAEATHMMPRFHLSHRE, XEATE
BARMEEE, BARETFHLELEX T EMNSBNBKRE.

class MacroCommand : public Command {
public:

MacroCommand () ;

virtual "MacroCommand() ;

virtual void Add(Command*);
virtual void Remove (Command*) ;

virtual void Execute();
private:

List<Command*>* _cmds;
};

MacroCommand ) X582 T K Execute LA RE . ERIFTANFRSHAARELEAN
Execute:4E .

void MacroCommand: : Execute () {
ListIterator<Command*> i(_cmds);

for (i.First(); !i.IsDone(); i.Next()) {
Command* ¢ = i.CurrentliItem();
c->Execute() ;
}
}

FE, WEMacroCommandLBLBURRIE, BAEH FarS U AAERT T Execute A S BLAH
R AT & T2 W EBUEERAE

B J5 ., MacroCommand 712 (it & H & AU T @ 2 BUEE4E . MacroCommand i 1 5 M BR & &4
T

void MacroCommand::Add (Command* c) {
_cmds->Append (c) ;
}

void MacroCommand: :Remove (Command* ¢) {
_cmds->Remove (c) ;

}

11. &4 B A

] G R B A S MR 99 T it BRZE Lieberman([Lie85] ) — &8 X . MacApp[App89){# 52
PATHUE REN S X~k LR %, MET++[WGMS8], InterViews[LCI+92], #I
Unidraw[VLOOHEER & X T 74 Command B, 13 . InterViewsE X T —Actionflig 2, £
BAGLSTIEE. BB E LT —ActionCallbackfith , X MEMRUAction T EERIEH, A AT
4 B Command 2§,

THINK 2 [Sym93b]4f# Ff Command B A X FF Al UK I #AE . THINKH B a5 S 8k R
“4E457 (Tasks)o HE55 X5 #5 & —1~Chain of Responsiblity (5.1 ) 1£i% LA #% (consumption).

Unidraw 8852 X RBFFH, ST ARBE—TNHER. —MUnidrawfis S ] g5 %45 5 —
MR LR, TIBRBNSREBRHEMRTTR. 1IN, BRETURER - 2R HITH
B, BAMNERHERERA —MERKOEHF(mE—-NRFE P BRCE . S8,
Unidraw i 2 I BCE BB H R ARFEFHEA . Unidrawf @B HMKH T2 1788
KAER

CoplienfEC++[CopR2]H ik T C++F ERE L Blfunctors, FunctorsZ2—F3Cr b 2 W
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XA o il E A oK B R AE R (operator( ))IAF| T —ERERE MBI, SEALR,
BEE TR HRBCE MR SIE) Z B E, i AMUR4ESF — 1 R
12. AR AR
Compositefis (4.3) AR LHEHF L.
Mementofi5X (5.6) W] ADRGRFERETRE, S AX —RERBUHEHR.
TGRS RSN H L 45 DL 2 i 8] —FP R RGO ER .

5.3 INTERPRETER(f#B#r)—EITAHBER

1. &8

HE—MEE, EXEMXEN—FERR, HFEX—1THES, XTHBESHHRERR
KMIE S PR

2. H

TSR — bR E B R (R BUR A AR L 98 5, AR A RT BEBRES F i B RE M & LB Rk
— M REREFPRE T X UE— RS, R RS AR X ) TR R P )
Bl

fln, WERCE - MM FHFBRRE—ADF NS, ENREARXEHRFZFPERN—
MRS . SHAE - PNIEEWE — e R, R H—ME AR RERX
EREAT— N IEMRER, ZEMERSIRE LT HERFHFRNES,

AR 25 LR T el R 18 B AIE F E L —A S0, WA IRIE B PR — M) F, LR
el R X ) F o FE LM, ARRTEBI R T el R 1 W ak R e X —N 3k,
Al 2R — A4 P IE R R, DA B el g B A 1E ) 28k X

FELLT 0 SOEW 258

expression ::= literal | alternation | sequence | repetition |
'{’ expression ')’

alternation ::= expression '|’ expression

sequence ::= expression ‘&’ expression

repetition ::= expression ’'*’

literal ::= 'a’ | 'b’ | "¢’ } ... { 'a’ | 'b" | "¢’ | ... }*

S expression 2 FF AT S, literal /257 X A1 . F RO R LT

R B HIOR IR B — A QAR . TERNAT I HIFT SR R LB E B, MY
XERAAEFR: — BRI RegularExpression il £ P44~ FZ LiteralExpression. Alternation
Expression. SequenceExpressionflIRepetitionExpression/i = KE X EBREFEER,

ReguisrExp
pret()
LiteralExpression SequenceExpression
interpret() interpret()
fiteval
altemnativel
RepetitionExpression AhernationExp
alternative2

Interpret() Interpret()
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AR X Y IE W R B NI R R — A i X 2 LB R R B EN
B, s PR

(:;Inuﬂdmwﬁan'ﬂ;h

ematorz o
(sLiteralExpression ((sLieraiExpression
(doos J e )

FRIEMHEE
raining & (dogs | cats) *
WRFA] HRegularExpression) B — FHERE UHEF (Interpret) BtE, AAME R T HX
BIEMERXRG— I BRES . BESEZRSAN LT XM -T2, L TXEERAF
MFEMXFHIAECAHAZLEEHRRESFR. YVERBATFHENT %49, §—
RegularExpressionf] F 28 #R7E M i _L T SCH B _E SCHUR B HRAE (Interpret) . B0,
» LiteralExpression¥ & 2 i AR B ICHL B & L) F(literal)
» AlternationExpressiont & 28 i A B & VLB E T E— & HI0,
* RepetitionExpressionf§ KM AR T S H LT EMBEEWREN,
%%,
3. & A
LH—ME S W EMBIT, I B ZE S A FER I — N RIBERE, A
R, MY EU TR SRR
o ZOCHE M BRXT TR M50, XENEBREBERMAEEHE, WaHERomERFLE
Ay XH W TREEFERE, ENARWEMRIEENEr R, XL
4 75 (] 5L & AT BB 19 44 B[] o

o BERR KBRS R RESEEARE T HERBEL TN EEN, M
BHARKENFEBRES —MIER. flan, ENREREFBREERBRE. R X F
THOLT, Fededs Uyl A M S A, s R A Fw,

4. %M (LFTRE)

5. 5%5%

* AbstractExpression (1% £ A5, NRegularExpression)

— AR EREE, XN EDRMRIEERR A B ST,

* TerminalExpression (A 4% 53, UNLiteralExpression)
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AbstractExpression k‘
interpret(Context)

A

Client

f 1
TerminalExpression NonterminalExpression
Interpret(Context) Interpret(Context)

— LG P ARG BRI
— —PMAIT ARSI RERFTREZL M — W,
* NonterminalExpression (IEA L5 FF&KAX, WAlternationExpression, Repetition-
Expression, SequenceExpressions)
— XICEFHE—FKMUR = RR,..R #BTE—Nonterminal Expression
— A MR FIR # BN 5 ERGE S — 1> AbstractExpression2E &Y ¥ L 513 &
— N IOE P IR ARG LR B (Interpret) #4E . ## B (Interpret)— AR 235 9 #b 8 B 2 713
R BIR AYFRLE X 5 0 i B4R AT o
* Context ( 1F3C)
— AERRSRZINI—2RER.
* Client (% /)
— MRS ) FREEEXWESF—MEEN A TR EERN ., ZhgiE
¥ B B1 Nonterminal Expression I Terminal Ex pression £ 52 5 % B fi i o
— P HBRRAE.
6. ik
* Clienti B (4 €)—1~4] F, & ZNonterminalExpression I TerminalExpression 1 3 {5
H— MR ERE. RIEPIIAIE LR SOFE PR R AE .
o AR RBERRBRN ST AN FRARNN BRI, MEALERFEIXWABRIE
F L T IR VA ) Ha R
o BRI RERAE AL ORI R R R SSHR A
7. %R
R AA THIME S A 2
D HTFREAYEE BB 2R 2R ORI, 7R i g Rk s sl 18
EX . CAMRAR YN BERMUE, MHNRBRTE X NIEEXR R,
2) LB TRALE B XMBIEER R ENT HORMOTHAERD ., XERGFEHE
HE, BFENUITH- M RESREEIMBEFERBSEHER.

3) A AN ERALY  MBSEA G OE P E— KN E DR LT~ FBNEE
X SCEMMNFEHZHK) . BICE SV SN0 SOL T REELUE BRgE, a7 R A Mo
THREORG X — B, {8 430EIE B E 240, AR AR IR ST R Fr sl R R 25 A R3S 5
Fido
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4) e T HOMBEREXNGF X BESEAFER/LAFREL B THES. #HiW,
WA LERIARE L8 L— P HHREU TR ET R EBIAWRAGE ., WRREEEE
iR s R, B4 RT LA BB Y Visitor(5. 11 A LA 518 BUX Bef R 30k E‘J#.o

8. FH

InterpreterflComposite (4.3 ) MAELH EHIF ZAHBEHN MY . T HEInterpreter fTEH
JE) — ORI (] B

1) 2l ka MBEREHRBBRNAORE - M HENEER, B2, EAE R
WL, MBEEN TR A RESIBE I EFRER, BTAFERNGER NEET
FEk) BT PO, SUE B f Client2 {3,

2) X BARNE HA—BEEREIARTE XBRERE, WREEEQIE -FHNF
Beds, B afd A Visitor (5.11) BB BBA—MILE “UinE” MREHF—&. fan,
—TEFRHESHNSA TS EMPEEN LRE, bk REE . k. RIBAER, %
%o UM R BRI VIRE LB RIE S — 2 EEE GX R E,

3) 5Flyweighti2 X Xt FLLF HEHIEH, M) FAIEBRERE -NRERF. I
B B RN SHRENEDN , HRIBFHCERBRIFNHF—E I EFERERAN
KB HAE R, ESI— T T, — M FHLLfFdog (HLiteralExpressionZs
WA LK,

KREVREEAERXTENERZEERPAENGEE . ERBIES, EMENH
TEMLETXEEHALY AEEA TN . FHHAELZNATE)RESMNEANGNBH RS
X 7S RBAH, XBAE T Flyweight (4.6) X,

#l4n, dog LiteralExpressionf) 8 — LA ER— M BRiC LR FRERMET X, A

— N IX Y LiteralExpression?E B i REBRAE S IR B — 143 ( b’h“ﬁiﬁ/\ﬁ'ﬂ” HoRE
@. F—"dog) FitZLH HBIEBER KN IE

9. X 2l 77 451

THEMANEF. F—12Smalltalk P —NEEHNKNEF, ATFRE—FIIRELR—
MEMEER, BANR—NHATFRAERBEROENC++ER

FEMEAEXCESRE - FHEETRT M EMEEREXHIES . FMERBERA
THICBEX

expression ::= literal | alternation | sequence | repetition |
‘{’ expression ‘)’

alternation ::= expression ‘|’ expression

sequence ::= expression ‘&’ expression

repetition ::= expression ’‘repeat’

literal ::= 'a’' | ‘b’ | ¢’ | ... { *a’ | 'b" | "¢’ | ... }*

BOCEX S — W R TR S . EAI/FS “*” ZESmalltalk P REEE N EHZE
F. BHERANT HrepeatB 2. BN, ERFEXR .

( ( 'dog' | 'cat' ) repeat &'weather')

PLRCS AFRFE  “dog dog cat weather”,

FEBXAC RS, HATE XA (5.3) TR AN, FKSequenceExpressiontd & 3L 4l
A7 Bexpression 1#lexpression 2/E N B EMBIEER M F454; AlternationExpression [ SZ 4
xBaltercative 1fllaltercative 29 A6 E BI%EHE X ; MiRepetitionExpressionfE ¥ i 5L 51| 725 &
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repetition PR F EFFEE &K 1AX . LiteralExpressioni —~componentsSLHIE &, ERA T
— BN R(THEN—EFR/F) . X BRI AL AJF 5§95 & (literal string) o

match: 3AELH TIXIE AR — RS . & VRAREERPE - EBLHRTX—
B, EinputStatefE A —SY FRLEHERR YAPRE, WREEANTTRMATLRS

X—REH— AR ZE, FRZIENRER B §0AT B AL CHRNC R Bt
B, XRBEEM T RSN HA IR B LT B THIFE R,

HAPRZS X repeatfRE e B E . F140, AR IERFER K

‘a’ repeat

M 2MEREARATICEL “a” , “aa” , “aad” , %%, MRER

'a’ repeat & 'bc'

R4 FTLAUCAC “abc” , “aabc” , “aaabc” , HFH. HINFENFRARRE

'a' repeat & 'abc’

MAATFHRENX “‘a’ repeat” ULELHIA “aabc” WA MHEIAR, —NEAE T A
H—DFH, MA—DILE T RN FN. RERZ-TFRFORIN SRR R “abc”,

BAERNE Ematchi 8 X Xt 8— K2 XAHR M IE N AR . SequenceExpressionlT g
Hp3 iy — N FRER . 85 TN EBinputState  HHBR# AR .

match: inputState
" expression2 match: (expressionl match: inputState).

—>AlternationExpression iR Bl — MR A, ZRE BB N EHETARES WAL
AlternationExpressionfJmatch JE X J&
match: inputState

| finalState |

finalState := alternativel match: inputState.
finalState addAll: (alternative2 match: inputState).
"~ finalState

RepetitionExpressionffmatch: #21F T /X 7] fE £ # A] DT FC AR 7
match: inputState
| aState finalState |

aState := inputState.
finalState := inputState copy.
[aState isEmpty]
whileFalse:
[aState := repetition match: aState.
finalState addAll: aState].
~ finalState

ERRHEE LTS AT ESHIRZ, B MRepetitionExpressionf] JTEC R A 9 E & 1K
B—K ., R EH, MRS ERR A XL a] GE M UL R FE 0 IE N FRER0 76
EREPE—NREREHY

KA, LiteralExpressionftimatch: Xf 5 — 7T GEM%I A WLVCECE A RLEE 4. BAUR B L
15 VT O 3 A

match: inputState
| finalState tStream |
finalState := Set new.
inputState
do:
[:stream | tStream := stream copy.
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(tStream nextAvailable:
components size
) = components

ifTrue: [finalState add: tStream]
1.
finalState

HrPnextAvailable: 74 B H#EF#M AR ( BNEAXTF ). X2ME——HEZEH AR K match:#
fE. EERBMNRSEEHERARKEDN, XREIELR — literal RER BB AR . X—
FAREE, Iﬂﬂ»:l’@AAltemationExpressionEﬁiﬁ%ﬁ%ﬂB"JL‘ZV%WHB‘J%J\%O

RERNESE X THRMSIEENOANE, TENBEROREERN, RITOTE
HIEMEERE —MEEERF, M RELERegularExpressiond b & X —E84E, FMATLA
“HHH” —4SmalltalkFER, BBIALE RN Fix ERFERXH —RMEIEER . XE
FATET LAHE Smalttalk P B 4 iF2% S 1E— N IE U FE B R TR R .

R RIEER, RITFER 17, “repeat”, F1 “&” %F X ARegularExpression | f#
o gﬂﬁYETfRegularExpressmngé‘P%Xﬁ[ﬂ:

& aNode
" SequenceExpression new
expressionl: self expression2: aNode asREXp

~

repeat
" RepetitionExpression new repetition: self
| aNode
" AlternationExpression new

‘alternativel: self alternative2: aNode asRExp

asRExp
" self

asRExpH1E¥; B literals¥5 1k A RegularExpression, X £88AEFEIE String & -

& aNode
~ SequenceExpression new
expressionl: self asRExp expression2: aNode asRExp

repeat

RepetitionExpression new repetition: self

| aNode
" AlternationExpression new
alternativel: self asRExp alternative2: aNode asRExp

asRExp
" LiteralExpression new components: self

WA AT XK Z KK ¥ 5 /2 (Smalltalk F A SequenceableCollection, Smalltalk/VH #)
IndexedColleciotn) H 5E S X BB 4E, HB4 % Array#lOrderedCollectioniX B 2 A X L #4E /)
TE X, X ERAEAS IE I 2 1k 2CAT LAV Be ARy 2L R %t 52 7 51

55 AT RAEC++ R SRR A SR R AT B RSR (. 7EIXANE & R R R A /R
g, B Eruefifalse, IFALMR R T BEFand, orfinotiI i /RE XK. EEXMT ©:

BooleanExp ::= VariableExp | Constant | OrExp | AndExp | NotExp |
‘(' BooleanExp ')’

© ATAEN, A28 TR AR E B d KR LM R AR EX G,



168 R T E A g iy 2 F 4 AF 69wk

AndExp ::= BooleanExp 'and’ BooleanExp

OrExp ::= BooleanExp ‘or‘’ BooleanExp

NotEXp ::= ‘not’ BooleanExp

Constant ::= ‘true’ | ‘false’

VariableExp ::= 'A’ | ‘B’ | ... | x| 'Yy | ‘2z’

XBEANE XARFTR N LA EIE. F— D BIERKE(evaluate), BIFE—ETFX
FOR D HRRERNE, SR, ZE T XA ERERL—1 "85 3 R 84
RE. B A ERE R f(replace), B —PREAFCRFB— BRI E —DF R R R X
. BRBERP THEBSEAARSNTUATRELSANE, MELRTHEREHR, X
A, ERt e R KA A B TR A

AL F AL LA i BooleanExp, VariableExpfIAndExpZ 14015, 2K OrExpMINotExp 5
AndExptifil, ConstantZRF/RAi/RHE & .

BooleanExp i & L — i REF RIS E X T — NN

class BooleanExp {

public:

BooleanExp() ;
virtual ~“BooleanExp();

virtual bool Evaluate(Context&) = 0;
virtual BooleanExp* Replace(const char*, BooleanExp&) = 0;
virtual BooleanExp* Copy () const = 0;

Y

KContextiE X ML B BN /RIEH) — T BRES, XL /RIERANTAT FHC++H B H B trueffalse
¥R, ContextB LA FHEM:

class Context {
public:
bool Lookup(const char*) const;
void Assign(VariableExp*, bool);
}:

—/™VariableExp# /R~ — 1 &4 &
class VariableExp : public BooleanExp {
public:

VariableExp (const char*);

virtual ~“VariableExp():

virtual bool Evaluate(Context&) ;
virtual BooleanExp* Replace(const char*, BooleanExpk) ;
virtual BooleanExp* Copy() const;
private:
char* _name;

};
i S A B 1B FE NS
VariableExp: :VariableExp (const char* name) {

_name = strdup(name);

}
R R BE, R SRS LT CP .

boocl VariableExp::Evaluate (Context& aContext) {
return aContext.Lookup (_name) ;

}
8 U1 — A5 558 8] — > % ) VariableExp:



B5F A4 BKX 169

BooleanExp* VariableExp::Copy ()} const (
return new VariableExp (_name) ;
}

TEA—ARENEHR— TR, RATGEZFERTEETRREAMRARNLR:

BooleanExp* VariableExp::Replace (
const char* name, BooleanExp& exp
) o

if (strcmp(name, _name) == 0) {
return exp.Copy();
} else {

return new VariableExp (_name) ;

}

AndExp3 7 i P /R RIS S RAER Bl RE K,

class AndExp : public BooleanExp {
public:
AndExp (BooleanExp*, BooleanExp*) ;
virtual “AndExp();

virtual bool Evaluate(Contextk);
virtual BooleanExp* Replace(const char*, BooleanExpk);
virtual BooleanExp* Copy() const;
private:
BooleanExp* _operandl;
BooleanExp* _operand2;
}i

AndExp: :AndExp (BooleanExp* opl, BooleanExp* op2) {
_operandl opl;
_operand2 op2;

fon

)
—AAndExpHI{ER BT WRERMERNZE “57,

bool AndExp::Evaluate (Context& aContext) {
return
_operandl->Evaluate(aContext) &&
_operand2->Evaluate (aContext) ;
}

AndExp#CopyFiReplace ¥ 1F:#51% 138 F & AU B VEE A Copy fIReplace #4E :

BooleanExp* AndExp::Copy () const {
return .
new AndExp (_operandl->Copy(), _operand2->Copy());

}
BooleanExp* AndExp::Replace (const char* name, BooleanExp& exp) {
return
new AndExp (

_operandl->Replace(name, exp),
_operand2->Replace (name, exp)
)i
}
BIEI AT LA e XA R 2RA K
(true and x) or (y and (not x))
FH X} 24 %8 19 LA true 8k fal se BE (B Y x My SR axX 2 ik 2UfA:

BooleanExp* expression;
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Context context;

VariableExp* x = new VariableExp("X");
VariableExp* y = new VariableExp("Y"):

expression = new OrExp(
new AndExp (new Constant (true), x),
new AndExp(y, new NotExp (x))

)

context .Assign(x, false);
context.Assign(y, true);

bool result = expression->Evaluate(context);

Xt x My X —RRME, SKAFIZEERE Atrue, T X HE MR ILRIZ T B A HE T S
IS @ie 311N

g, BATT AR A AR R TSy, JFEHRE:

VariableExp* z = new VariableExp("Z");
NotExp not_z(z);

BooleanExp* replacement = expression->Replace("Y", not_z);
context.Assign(z, true);

result = replacement->Evaluate(context);

XAE TR T EBESRE - MREENS S TUHSMERER ‘B8 —1MEF.
# i BooleanExpiE XK = Fp R 1EH, Evaluate Bt & R ATKF— B30T A B AR
—B, BB BEREAIFR R RN R, (R, FREBFEHTHAN -
BEes. XS LT X REBR TR ZFHERENIRER, MENERE-IHHNE
E3e EZEE BRI —A LT O W REE . KB IR T aER AR,
F Y EAUNAUER E R REAERAE . Visitor(5.11) 5 A T80 73X = MREER T A T AR
HARSER) CRERRERT UiE, MEAR T e RIBE 2 MR

AR 2R AU 43 A5 7E — Md -l Composite(4.3) R K2 Kk FRGBRYE, AT Z AT
A HEvaluatef2 — MERERS, BH AT ABooleanExpKZRER—MET . M T—MHTF
FTRREBMRREREK, FeBFEHEAENK, RITER/RAK] B Weight HiCopyiX
FERRAER RS, BRRINASIEREBGHSEE—ES . XR-R—FNBK A E
MRRMER “KERFES” WIEE, BAWIFT U ATEIREIG EMBRER U TR
BRIZIES .

10. & 4= iz A

RSEEFEAEMNSIES TR FSTHE T ZMNA, WSmalltalkiiF2E .
SPECTalkfsf Rl 20 B4y A SRR IR [Sza92] . QOCAY R —K g T A H T 45K
#4171 E[HHMV92],

RS T D, 273 FComposite(4.3)E X R E R EH—FEE), JLEED
FHEGHEAW R WEER THRBEREN, BRI BEER—-IXB0REE XEMNMEF,
7 o R (o P A PR 2R 5

11. A8 XA X

Compositet, (4.3) : FFIELME—E SHEALH,
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FlyweighttS, (4.6): VB T QA ZEMSUE W P ILEAR LR,
Iterator ( 5.4): fEBISAI H— BB XS,
Visitor ( 5.11); AJFRE—PE P AP HSIEENPHETEANITH.

5.4 |ITERATOR(GAIU#S)—XRITAHRRN

1.&H

R — R EF RN B AN RPN TR, MAARTRBZNIRBATERR.,

2.3 %

###5 ( Cursor ),

3. B

—ANREFER, MFIEist), MIZBHE—FHERIEFATLAREHITE, XATR
BEHATEH. 1A, SN ARNTEE, THEEUARNFRBHX AR, EREMERTLL
W BB T ARS8 D3R AE ,, IRTRE AR BARMBEO R RFESH ARG HRE. A
A i BT fE TS B AE Rl — %5 ERIe #7280 .

1 AR RS AR R AT B IR A DR T A X S ) B, X — R X A 56 B R AR K X 31 R Y 5 [l 5 T
B T 5 b4 B R I A — R B8 (iterator) X, ERBSEKE N T — %5
RIUERED, BRI RATIRE LATHTE; O, EaERETRCEBEIE T

B, —451F (List) B[ REFE—FIFREREE (Listlterator ) , BA1ZBIHE R 40 F:

List Listiterator

Count() First()

Append(Element) Next()

Remove(Element) IsDone()

Currentitem()
index

LB R ERIBZ AT, LHREFREARINR, —BF TZFIRERBHLE, 3%
] LA v (a1 B A DI E . Currentltem$PFRAEIR BT 5| F I LRI TCE, FirstBEWI A1k
AL, HOYFITE MM ENE — P ICE, NextBR/EH ST E i mATHEHR—4£, HET
—ATE, MlsDone AR BRI RE—I1TTE, HMRERT XUWEST .

Hamm 7 AL 5 5 2 3 5 43 B4 JR AT AT LA SUOR R] A9 33 AR 2% o SE BUAS [ 45 I R g, TR
FEFIFE O PFREEA], BN, 1338525428 (FilteringListlterator) 7] fE H 4 AR LL % 2 4%
Eid AR FZMHHITE,

FEENAB/MIXEBAE-EY, TEEPMROFHERIME—-NIRMARE
R AL . BiFfEA —F O EE B AT ERE P RBTRERRAE, ATLLETEER
RIS 2 8 A& R (polymorphic iteration)REENX A H AR

wian, BERITEAR —DFIRFFHELI, LndiSkipList[Pug90], SkipListE—fAH
KT EERERABEIBIESEW . RITFBRITOARBXListFSkipListxt R EEH

B, £ X—1TH#55 %K AbstractList, TIRAHREFIRMAILED, R, RiTd
o B TR L terator, BEEXAFMERED ., RABRIMTITLABARERTIR
TR LR M Tterator F26 . XAEERVLBIA S AR BELLLT .
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Abstractl ist Client Iterator
Createlterator() First()
Count() Next()
Append(tter) . isDone()
Rermove(item) Currentitem()
(1 B *1 Listiterator
SkipList [~~~ """""mCCT T TomTmT > SidpListiterator

R T W R AT ) 22 A% AR 8% o BESR B X e AR AR T RIS R T2, RN
] St S — D FE R 2K, T E LR R T CIEM M L2, XFEFRI G
CreatelteratoriX FEHIRAE, & PR ARIZRE LIRS — 1 R ExT £ .

Al & R 3% e —{-Factory Method® =X, (3.3) BB F. RITEXBHERSEF—-IKH
A [ — A5 X RIER A E %8S . Factory Method R A BN KRR, — N RIVER, —
MNRER SR . Createlterator “BXR” X PMHRBER.

4. & A%

AR AR T Aok

o WE—NREXNRHARMETREBCHNIBER.

o TR RA MR Z TR .

o iR AR IR G SRRSO ED, IFBEER).

5.4 #H

Aggregate “-~~~~ Chient w— ““““““ 1 ltorafor
Createliterator() First()

Next()
+
Currentitem()

ConcreteAggregate

Createlterator() @

l retum new Concfetelterator(Mis)H

6. 85 %
+ lterator ( #E{(2%)
— EAESE VTR AR SR D
» Concretelterator ( H{&zkitae )
— ERSERZTBERRED,
— XTiZE A D PR MR A .
* Aggregate ( B4)
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— BAE BN LI RMED,

« ConcreteAggregate ( Bi&®4 )

— EARASTEIAIEA RS AR D, 1%#/EIR 9 Concretelteratorff] —Mi& X4 B 3L 6]

7. ¥4k

e Concretelterator lREF R G MM RIS, HEBBITH BRI MEHITR,

8. &R

ERBEXE =AEEMIEA:

D EEARARRAG S Kiah— M RES ERMBATTHESM TR, fim, A%E
BLRNIE SO B BT 1B R R . AREB A AT AR o BB BT P R T & B i . AR
PRGOS R T B R BRA S UFEA— AR A28 ST IR S iy SE B BT
AT LA B O GERERH TR R BT .

2) ERBEMALTRANE Y FTERBUBRIED, BRAXSGHAHETELRMNED
#BOT, XHERELTREHEA,

) AR—ARESLETUA 2N BAE BOMNERSRFEBCHEITRES. RIRA LR
AT R

9. £

ERBELH LA FLTMEE., THR-HREENTH., TIERBIENEH
T B AR BT 0075 5 R B R G A A TAUES . —26iE S (BN, CLUILGS6)) ¥ BB #
X -~

1) #iEHimdAX  — RN R E B kR ZER, RERIHEREMZE
REBAEF . MHEE P RBEHEAH, HERIFHRI— 15 8BIE R B (external iterator), i
B R B B AR, BRI N — 1 P #B3% K 88 (internal iterator) © , FFHAMIRER /N E
PO ENREHRG R, BN mEARERT - nE., MR, SEHNTERE,
EPAFEHER - MERITRRE, MBS RS TS TR SO %EE.

SRR LN TR NRBER NG, Hln, EEHURBIESREHEE, XM EESH
HAERIEARAR ST, ML BN ERELH. ERCH+XHEARMBESL R, g, &%
Smalltalk FICLOS iXH A4t S (continvation) iE F 1, AFERMWBHAERHE ., HS
— i, AR ERBERRAIES, ANEMCEE UFTEREH,

2) A X&HHE BRBARME-TESCGETERA Y . BERGWITLIE SGRT
Bk, HERHIBRPHAERBIRFHELAERRE . BRI FAER N — IR
(cursor), BN EMNARER LRI E. P SUX RN — NS RZR S HNexdR1E,
T NextB/ER BUE X MR R BFHPRES €,

MRERBATRLRE, B2E5 FEMARNES LEARRMERB %, FitdsF
EARPES LERAMERNER, NF—Fmi, BB LITEFEEHRRANAETE. W
Rix#E, BHEIBEBAERBHEBRRSHE M,

3) RRBEEREA LT ERERHI-ANBEHRRHERXNMRETERGEN, R AER

©  BoochZ HIFKINSBHI P EBE AR B Bl (active) FIBE i (passive) i {825 {Boo94], “E&h” 1 “¥ah" WAAE
HWARTEPOER, A RERERBEHEE,
& R E I MementoBx i — M BB T3 LA UF 2 A e 9] 4 SCBA 1) A8,
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&AW B MR Z R AT R, RS FEFE RN E - TERERREL N TE.
— R BRI R INE R VR R A, JExhR s N sLiEs I, H— ok Ul AR K&

— N HRYE R B& (robust iterator) R IEHH A I B BAEAR ST, AARFEINIZES .
AW Z T ERLHREE N ERSE. HPREHUFTENXNRBEEMZERET . MiH AR
TLEN, ZRSEARBERBHATRE, EAENBHLEFFAMIE B DURIE E AR
M.

KoflerfEET++[Kof93 ]9 X} tnfa] sE BR o H: f s AR 28 T AR 2893138 o Murrayisf38 T ffay
JJUSL StandardComponents 51| F 28 sC B &0 H #9358 88 [Mur93],

4) Mhoeh kAR B BE ECESMY /N D HiFirst. Next. IsDonefllCurrentltem SRAEH R .
HoAth— L4 ETREBARA F . B0, XA FHEREG 7 F— 1 PreviousBRER 382 SL B AT —
NILFE . SkipToRREFEHF M T RIINES T, BB ERBEMBFTFEIEEFMFMT
EXRE.

5) £EC++ P A S 5MERE FRHEEXERBEERNH., EFIZERAH—1 Factory
Method B FECER I R . RIS H A AFAEN . ENERERS FEAF
B R AR

ZRERBAE T —TR FPUTRTHEREN . XE55IFBER, HAKREETICR
B RS B R EE X 4, H—MRER S N Oet R, W HEHEWRERE
AR AE, ERIBINREAEAS SR

Proxy (4.4) XM T b . RATATE FH— MR B ProxyfE A 3L FRi& 2%

b EACEE . AR AT A 2 P PR IZGE RS . PRI A: A A A Y, SERREAR
EF T — RSB, B RERAETES, LR GERIE E Rt E RS, X
MIEEARIC++ “WIHESBEENWERIL” FARESOIH— R, T EEAREREIS T — 5
fo

6) AR BTHMERIFE HAMTRENVBREHREN M RE. ERBNRSEE

Go EC++PRMANLEERIBIENENRBEM— KT (friend) R FERXFEFRLE, JX
AR T B R AR FE X —E{U k28 Br i iRk

AR, IXHERRRAL ) BT REGE e SR RO E AR R, BN B E SR R R A i
B AR ITC. WX — A, ERBRT A —&protected B VER VMR SR P EERIE
AFA ARG o ERBFREA R ERRETI) a7 X Leprotected B /E B B X B 4
FERLVI 0]

7 ATFEATRGENRSE  FEComposite(4.3) X P IRLE TR AW E, SMERER S
A REMELL S, AAERGEH PN L TFHRERSHNENIAEZR, Hib— MR
% R IRER M RTHX RAA A — R BT Z Composite 1% . AR EH— MM ERBLER
546, CATEEBFABCE, SR HE R AEEERARS, MRS
B YBRXTRNE

WRESHFHTEE - MEATUA—ITTEBR KRR A, XY EAMFYSE, B4
HETUHREE RSN E AR EE . Wibr R BB AT R A B R A S B RR T

© HEZEW LI Next, IsDoneflICurrentltem# AR —MEMEF, XBRARTHTI T — Mg R ERL A%, g
WITEER, BAR T BARIRF — MR A, 0ObREIZERS R KRR IR X MEN BTN T,
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ZEAMR.

HEEEEREMEMTERT . BifF, BF, FRURS ERARIEHZE AN, (RATH
] 32 AR B8 2R S AF R R B i o

8) TR E —NTIAKRENulllterator)Z—MBILAE NI, TR TAEDRZME,
BEEE X, —Nulllterator S RED AR T EF : BI, 'EMIsDone#AE B R& Htrue,

FRRBEBERS RN EMOBREAUMEESXR), FERIIBRPHE -1 &, £
FSHICEFERBIEE N T AHNERS., ZREEFRE—AEHEAH. Eat
W S ITE R BINulllterator i — LB, XBRERITTUA—FGE—WH R LRERENEH L
38 I

10. A 5% 7= 4

HOTHEEER - RIBLisEB LW, ERRMNOEMEG ZON—T. RITELERH
EARERHISEBL, — A LANGT RIS AR TR T RS, iS5 — A LAE BIRTRIW P8 I Rk R
B, RS RATUCRA G Fx 26 08y, AR E R PRE F—FFE i, 7
W2 G, AT SO FOR AT MR E R 2SS OE A MBR . BJE — MBI F Bl — Rk R
2838 5 AR B AR AR UE 1T L3R

DAl AAdAREEe FHEIERITESIHERBJHLHTFAListED, ZENEOHFS
HMFRC,

template <class Item>
class List {
public:
List (long size = DEFAULT_LIST_CAPACITY) ;

long Count () const;
Item& Get (long index) const;
/7 ...

}.

ZEListGEg B AEORY T S HNA MR E USSR, BRUEIXHM
B HEA O HELENFERBZEREMO TR, BRER, EABLRRIIR
BIRTC. AR R A A, BATE L— MR E SR, EE X TRRBED,

template <class Item>
class Iterator {
public:
virtual void First() = 0;
virtual void Next() = 0;
virtual bool IsDone() const = 0;
virtual Item CurrentItem() const = 0;
protected:
Iterator(};

}:
2) RRBTENER FIREAB[BRERZH T,

template <class Item>
class ListIterator : public Iterator<Item> {
public:
ListIterator(const List<Item>* aList);
virtual void First();
virtual void Next();
virtual bool IsDone() const;
virtual Item CurrentItem{) const;
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private:
const List<Item>* _list;
long _current;
}i
Listlterator A SC LT B8 B 3% . E A ListFI51 3 4RI B A K 5] _current,

template <class Item>

Listlterator<Item>::ListIterator (
const List<Item>* aList

y : _list(aList), _current(0) {

}

Firstlf 2B FHE - E:
template <class Item>
void ListIterator<Item>::First () {

_current = 0;

}
Nextfl =4 fii L& [a] A HEH — 4 .

template <class Item>
void ListIterator<Item>::Next () (
_current++;

}
IsDonef 145 [ H TR MRS R EH M 7F%:

template <class Item>
bool ListIterator<Item>::IsDone () const {
return _current >= _list->Count();

) .
BtJ5, CurrentltemiR FI YRS A M ITE ., HEREC LK 1L, WL —Iterator
OutOfBounds 7 % :

template <class Item>
Item ListIterator<Item>::CurrentItem () const {
if (IsDone()) {
throw IteratorOutOfBounds;
}
return _list-~>Get (_current);

}

ReverseListlteratorfJ LR JLF B —HH), R EHFirstd2EW _current B TR A
B, MNext$BAFH_currentBi—, [0k 077 ATt —4 .

3)AMERE REE —TES (Employee ) XA HList, MRATBITEN 5 E QAT
A B 8915 . Employee Fl— A PrintiERITENA B RS B . FITENXAFIE, Hl1E X —
4~PrintEmployeet®{E, BARIE LI— W AZBE, FHE KL E FHMITEX M F] 3.

void PrintEmployees (Iterator<Employee*>& i) {
for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem() ->Print () ;
}
}

RTEIHRATE LK B T A 10 B0 DA 160 /5 5 o B 154028, BRATWT X A RAE AT Rk
FHTENR ISR

List<Employee*>* employees;

// ...

ListIterator<Employee*> forward(employees) ;
ReverseListIterator<Employee*> backward(employees) ;
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PrintEmployees (forward) ;
PrintEmployees (backward) ;

4) B R RE T —FHEOFAFER % E— P ListhEAskiplist2 X XA £ 4%
M, ListfSkipListF 30 FR it —A 5z M Iteratord O A9 AH R #9351 8§ SkipListlterator, 7EH
I, AT HATERAE, SkipListlterator AR FFENEG] . BEMASkipListiteratorSiZL 1
Iterator, PrintEmployee¥g{E thA] FF HiSkipListf7fif i R 7K.

SkipList<Employee*>* employees;
/7 ... .

SkipListIterator<Employee*> iterator(employees);
PrintEmployees (iterator);

REXFPFERTITH, BRIFEE LT HRTEC RN ListSCB (BeALBI A SkipList ).
K AT LB A —4  AbstractLists, B RAAREIRFI R ILWA H — RO, ListFISkipListhf,
Jy AbstractList#) 25,

B EABIEI, AbstractListiE X —Factory Method, FR A Createlterator, &/~5|& ¥
HFE SO AN B AR A R ) A4S

template <class Item>
class AbstractList {
public:
virtual Iterator<Item>* Createlterator() const = 0;
/...
) .
B AR E X — M — & mixin¥ Traversable, T & X— A FRIEERBED, BE
it iIBA (467K ) TraversableXf X525,
List® & Y Createlterator, i& [{]—/>Listlterator¥{%:

template <class Item>

Iterator<Item>* List<Item>::Createlterator () const {
return new ListIterator<Item>(this);

}

BAE AT UE AR 8T BAAS| RFRMITER R R 5 BHRE.

// we know only that we have an AbstractList
AbstractList<Employee*>* employees;
/! ...

Iterator<Employee*>* iterator = employees->Createlterator();
PrintEmployees (*iterator);
delete iterator;

5) #RiEik K ZM MBI B CreateCreatelteratorik [Bl i & — s S ECAYE RS . 7
FHEE s, LAMERX N EREE, SNSERNAFRE. v HFEEP, IR
IteratorPtrfF k0SB, 53X AN HLEI AT ASRIEFE Iterator X 52 B8 FFVE FBRHE R © o

IteratorPtr SR 7ERL E AL ® o C++ H SR CRMITHEE, T2 T4 25K M bR 20 IE i 4R
5. IteratorPtrEE 3] T #AE4F “—>" “x7 BN ¥ IteratorPtr HYE— N E I E R S I FE £
IteratorPtrft] B 53 &R LB A MK ), iXHE b1|73<%?ri1fﬁﬁ5’f‘ﬁ%o

template <class Item>
class IteratorPtr {

O  HREFE LA Binew Mdelete BAEFF T 1 i RUEIX — mio. AETHIMALHR,
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public:
IteratorPtr(Iterator<Item>* i): _i(i) { }
“IteratorPtr() { delete _i; }

Iterator<Item>* operator->{() { return _i; }
Iterator<Item>& operator*() { return *_i; )
private:

// disallow copy and assignment to avoid
// multiple deletions of _i:

IteratorPtr(const IteratorPtr&);
IteratorPtr& operator=(const IteratorPtr&) ;

private: )
Iterator<Item>* _ji;

}i
IteratorPtr &4k T $TEP/LAS .

AbstractList<Employee*>* employees;
/...

IteratorPtr<Employee*> iterator(employees->CreateIterator());
PrintEmployees (*iterator) ;
6) —/ A HListlterator &5, LEATEFE A H IS B Listiterator2 2 /8 4 5E
WAy OBt R AR A, I FIR P E— O ETR— M RIE.
BRI ER MR ERR, TUHFARNERFHRENTENRE, Hit
EE XN ES RHRAE, AR AT LR E MR kA8, ERCH+
FALFFX AR R, A BRI T HER: (DA BRI BB (2R
HBEH) . OFRBTFRER. EHE-MFRT, ERBESRITET OG5 AL EA
ERIRE, ERZAERT, SRBAHTLREE LT WEBREL S MEE TR,
EPMEERARRERE, ¥HETEEENRH BB (accumulate RS, 1 Fl BEOR LB
BRAWEHAAKES; BRRITEREA A SSEREIGCEX MRS Tterator FAATRITIR
T — DI RBRES Y, LR E— P EHZ RS, B8 RERE 5
Bl - T RTEMFE LTI,
FERSE R LB R — D RAIESR, BRAT TRER. BRI ATENRLE N —
“A~ListTraverser,

template <class Item>
class ListTraverser
public:
ListTraverser (List<Item>* aList);
bool Traverse():;
protected:
virtual bool ProcessItem({const Item&) = 0;
private:
ListIterator<Item> _iterator;

}:

ListTraverser LA —ListSL# A S8, A, Bl A— s Listlterator 45 i i .
Traversefg 3138 7 3 %} 5 — 7T £ W8 A Processltem#EfE . NI EREF AT 7E K ProcessltemPRAE
iR 18] false Rt HR AT 1B 47K F7 o i Traverses& 8 — A R F5 7R A 0l T R BT E

template <class Item>

ListTraverser<Item>::ListTraverser (
List<Item>* aList

) :+ _iterator(alList) { }
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template <class Item>
bool ListTraverser<Item>::Traverse () {
bool result = false;

for (
_iterator.First();
!_iterator.IsDone{);
_iterator.Next ()

) {
result = ProcesslItem(_iterator.CurrentItem());

if (result == false) {
break;
}

}
return result;

)

i FAE A~ ListTraverser R ITE B RS ERF K10 B R . MEABIXN B, BHE
S -—A-ListTraverserf) T H B X HProcessltem#pfE . FATH—_countSLHER P E T
I f R 53 AT 1 H

class PrintNEmployees : public ListTraverser<Employee*> {

public:

PrintNEmployees (List<Employee*>* aList, int n) :
ListTraverser<Employee*>(aList),

_total(n), _count(0) { }
protected:
bool Processltem(Employee* consté);
private:
int _total;
int _count;
Y
bool PrintNEmployees::ProcessItem (Employee* const& e) {
_count++;
e->Print ();

return _count < _total;

}
T HEZPrintNEmployees BT ED 51 o 49k 104~ & B A940HS:

List<Employee*>* employees;
/! ...

PrintNEmployees pa(employees, 10);
pa.Traverse() ;

FEXBEPAFTEREANMAETERTER. BNEREZETUER. XEAFENRE
B EBELS . BEHIHRHIMEERBERT—8, HABFEL—1HEE, SHEHAMRIE
RAFELEE:

ListIterator<Employee*> i(employees);
int count = 0;

for (i.First(); !i.IsDone(); i.Next()) {
count++;
i.CurrentItem()—>Print();

if (count >= 10) {
break;
}
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AEBEACAR O LB AR R SRR, # 4N, FilteringListTraverserdt s #) AL PERE
AR AR L P R IT K :

template <class Item>
class FilteringListTraverser {
public:
FilteringListTraverser (List<Item>* aList) ;
bool Traversel(): .
protected:
virtual bool ProcessItem(const Item&) = 0;
virtual bool TestItem(const Item&) = 0;
private:
ListIterator<Item> _iterator;
}i

XAKIEOR T 1T FF IR B R 7 R $ Testitem# S5 ListTraverser i [F], & 9 F XM T
JE X TestItem LA $5 & B 7 B3R, .
Traverse iR WA A 45 R P E 2 B S Al e Rk sem

template <class Item>
void FilteringListTraverser<Item>::Traverse O {
bool result = false;

for (
_iterator.First();
!_iterator.IsDone();
-literator.Next ()
) A
if (TestItem(_iterator.CurrentItem())) {
result = ProcessItem(_iterator.CurrentItem());
if (result == false) {
break;
}
}
}

return result;

}

XK — P A A L Traverse iR BI{EIE R BB 2 /VAE — M@ © .

1. &4 5 F

IR X R RGP RG . KBHESREBUR R R RERA T8,

X BN WATHE G EE—Boochff[Boo94 | A — A Bl F, ZHLERM T A
FIRIRIRPSEB . BE KNI R ER MBS KRR LI .. AFIREDH — M5
HIQueueE X, HT XFFARBAIILIH LI ZEER, AFIERISHLIE TSN Queue
RKEO, MR SET, AFEGANIIELI— 1 Factory Method 3 21455 1351888
BR, BERME QueneZ BHE I HITHRE L 558 K LA B0 52 908 FH LR 8%

fESmalltalk P AT B2UE SGERER. HENESEM, 5, TH, HFE, FHE, 5%)
W X—1HEERE Fkdo:, EU—TEFREAG IS, £41HNEN TELHS
ETHEFRBWRETER, REZBEFRPEMIT. Smalltalkt I35 —26Stream 2, XLk
Stream2 SCHRF— MR FRER LA O . ReadStream3E i F 2 — 088, W ELXHETA WA

FEMAER—DIMBIENES . X TAEUT I E S 2 0E A4 M7 IS FR HERI SR 1088,

O  TEXEHIT P Traverset@ M it — M BUH £ TestltemAlProcessitem ¥ Template Method, ( 5.10)
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ERABPRMALEXTRE ASINERE AR MFIREPHENNERE: —~BIEXHAER
A, Hofth— e A AT RESA R B BB 1, X SRR T A P A — SR, b an ke s
FRiX 22 IE SCATIR B AR T o

A FEE ST EEHE 2 A A (5] B 2 1 40 44 1E) AR oG &R o TR ot BV RS HE (B AR AH IR R B 8 1
S, WA A EHREEHCA NS DA M AUE B S LA B & XS HE O O
£, HTHRREAIE, ABEMERFENDERER ENRRITK,

AT LAE R SR ARAT R A — S SR R AT F (mediaton) X R LABE R AN RIEE, A E
AFEWMPA—EHNREWZE ., PAEREG P UEHP R A EEERRE .
XX RAUHIE A, AT T A E R .

40, FontDialogDirectora] {E g — X #EHE S 9 % 1 A 54 % . FontDialogDirector
X RAEXEE P & E DA, FUPAENZEMNA T, B3 X4E DA EEFN RO,
T ERR

alistBox
(“aCtient ) ¢ director
aFontDialogDirector
G ¢
((aButton )

.

anEntryFiefd
T 3T B R T & XS B Anfa] 40 3 — 51 RAE IR T A 1L,

Mediator Colleagues

aClient aFontDialogDirector aListBox  anEntryField

ShowDlalog()
WidgetChanged()
GetSelection()
SetText() ]

T E— BRI E R — 5 R H L% 4R — AL

D FIRESFERNBRERERRET .

2) R E I RAE T 18 B8 5 g e £R30

3) REEHREFIEBS A O

HAEANBOHIEL, SEEFBHATEE - 31 (I RRIE" | “FHE") BEAS
(5 #HaTA.
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FESEHERATEXHERERA O SEET P AN & 1 H A8 R (S #RE S 5
BT, ENALEMAAE; EfNNFERESESE, M, dTFEXETIHRETET—1
Frp, HEY RGN, BT DL I AT R

iX B & 7R (1) £ FontDialogDirectorfli & EHE R E BB — 12K &S, W FEFR,

DialogDirector director Widget
ShowDialog() Changed() ©]-----1 dim->wwanw(ma
CreatsWidgets()
WidgetChanged(Widget) I

% ListBox EntryFleid

list

FontDislogDirector s GetSelection() SetText()
CreateWidgets() field F
WidgetChanged(Widget)

DialogDirector @ — MK, EE X T — A IHHER BEKTT N . % F ¥ ShowDialog#
YEX X EHER RER B Lo CreateWidgets BRI — MG EME O HAOMESERE.
WidgetChanged 25 — M RE/E;, YU FAHECRENEHNFEEECNERET .
DialogDirectorf) 2544 F % X CreateWidgets LA B @ 1 BB D40 1F, H-EE L WidgetChanged
PAAL B AL

3. E MK

£ T IR O T Ad A A

o —HXRUNE X RIFERAE 20 TG . =AM EKE X REHRE B

fi# -

. ~/\xf2€%lﬁ§ﬁﬁtﬂ%£xi2€%ﬂﬁﬁ XX GOE (S, R LR X R

E'ﬂ N REZTEPRIT R, TIXARERKEHTFE,

E—Mmm e F'MWJ

— BRI AT REEFI AT REAN T LB TR o
5. 45%
* Mediator(*14i- % , #DialogDirector)
— FNEEX—PTEOHTS5ERE (Colleague ) X HH(F .

«» ConcreteMediator(E.{& ¥4+ %, fNFontDialogDirector)

— Bk R & R X R L B PMEST R

— T AP e TRE.
« Colleague class([f]# 3, #ListBox, EntryField)
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aColleague
¢ mediator
(mediator &
mediator
(‘acoliengue )
aConcretoMediator
Gy .
(_medistor &
mediator
—={ eColieague )
6. thtk
o [FHE— P A B R AR AFRGER . A FEE BB RE 2 &K LS B UME
T h.
7. %R

i FHRRE LU A s gk

1) ® I TFRER Mediatorff FAD 4T 2N XMEEHRITHES A —E. SEXLEITH
R A i Meditator ¥ F B0 @] . X FEA{~ColleagueZS Al ¥ E F .

2) € ¥ &Colleague## 485 Mediatorfi F| F & Colleagueld B RE S . IRAT AT 37 BB N E
A% ColleagueZs M ediator3s,

3) EMAT R FMediator 145 Colleagueld] i) — % BHI S HRACBK ZX BN H.,
—X B KRES THE . HPMy R,

4) Extat RAon TR T E P MEN— DS OB S ER HHEE—R .
HEHRBEE I REAEGNITHEBINENZENCE X, XA THFEE-IRE
W R R SR T ZE LAY

5) e dEE i PAEERELENE BT AR ENERME. AP AEHE
THML, ERTRERRILIE— T Colleague#f E 2%, XV HEER RN & B BRI — T LR
PESE K

8. FA

T HERE S EH B B — S B o) B

1) Z.u8 4 § #9Mediator£ ¥4 Colleaguefl 55— Mediator—#2 TER, WA VEE XL —
M4 I Mediatords . MediatorS 2 MR A B L5 Colleague ] 5 K [6] fyMediator F 25
—BTHE, RZIFK .

2) Colleague——Mediatori@ 52— /MBI FF & 48T, Colleagueti4il 5 HiMediator
Wi, — LI TR A Observer(5. )8, ¥ MediatorSZH A — 1~Observer, £ Colleague
fE A1Subject, — H IR A BAR 3K 4 1338 H1 45 Mediator, MediatorfE H IR R B ¥R A BUE 55
RALHE A H A A Colleague .
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7 — A ITHE R AEMediator g S — NP A I8 H1HE 11,75 Colleague 7E# {5 B AR R A X%
I, Windows T () Smalltalk/V{# A FE XA HEHLH: 24 5 Mediatorifi {5, Colleaguetf H
S5 — A58 1%& 8 HiMediator fEHL AT LRI R X & . ACH /RG] — W REFARX R L. 1
Smalltalk/V 852 3 J5 B R 5 76 2 J 3P ifie.

9. KA T

FAVH M —1DialogDirector kR THE ML — W A R BFHEMIEHRE ., R%
DialogDirector Y SR HE XL T — 10,

class DialogDirector {
public:
virtual ~“Dialogbirector();

virtual void ShowDialog();
virtual void WidgetChanged (Widget*) = 0;

protected:

DialogDirector () ;

virtual void CreateWidgets() = 0;
}i

WidgetJE# DA FRIMR IR . — D DA R E R 2R

class Widget {

public:
Widget (DialogDirector?*);
virtual void Changed() ;

virtual void HandleMouse (MouseEvent& event);
/7 ...

private:
DialogDirector* _director;

Yi

Changed i il F45 # ) WidgetChangedt#fF . MM EHEHAFERHEMNRE T .
void Widget::Changed () {
_director->WidgetChanged (this) ;

}

DialogDirector ) ¥ B & X WidgetChanged A S I AOBT L1 . & D4R A 5
) —A5HE I WidgetChanged B ¥, A AV UHMNBAE O HFRET
DialogDirector FIS T & L 45 B R § CreateWidgets, 7EXTHHE P E O H

ListBox . EntryFieldfIButton@&Widget#) ¥, H{EFFE A REMMITE . ListBox
AL T — 1 GetSelection B VER 13 B 4 F KL, MiEntryField) SetTextddE WK B 4 IE 30K
AV

class ListBox : public Widget {
public:
ListBox(DialogDirector®*);

virtual const char* GetSelection();
virtual void SetList(List<char*>* listItems);

virtual void HandleMouse (MouseEvent& event);
/7 ...

}i

¢lass EntryField : public Widget {
public:
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EntryField(DialogDirector?*);

virtual void SetText (const char* text});
virtual const char* GetText();
virtual void HandleMouse{MouseEvent& event) ;
/!

Y

Button &2 —ME BB DA, ©— B #i¥ T 8t HChanged, X J&7EH HandleMousefy 5L
BLA 52 B

class Button : public Widget {
public:
Button(DialogDirector*);

virtual void SetText (const char* text);
virtual void HandleMouse (MouseEvent& event);
//

}i

void Button::HandleMouse (MouseEvent& event) {
/1.
Changed() ;

}

FontDialogDirectator3S7E X IEHE 1 ¥ % I 40 {4 18] 47 /. FontDialogDirectatorf®
DialogDirectorfty F2&:

class FontDialogDirector : public DialogDirector {
public:

FontDialogDirector();

virtual “FontDialogDirector();

virtual void WidgetChanged(Widget*);

protected:
virtual void CreateWidgets():

private:
Button* _ok;
Button* _cancel;
ListBox* _fontList;
EntryField* _fontName;
b

FontDialogDirectoriR & E B /R M D444, ©EE L CreateWidgets LA BB 14114340
AT ENTHS] A

void FontDialogDirector::CreateWidgets () {
_ok = new Button(this);
_cancel = new Button(this):
_fontList = new ListBox(this);
_fontName = new EntryField(this);

// £ill the listBox with the available font names

// assemble the widgets in the dialog
}

WidgetChanged ffF # 11 25 {4 1E #a b bipJs) 14k

void FontDialogDirector::WidgetChanged (
Widget* theChangedWidget

) |
if (theChangedwidget == _fontList) {
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_fontName->SetText (_fontList->GetSelection());

} else if (theChangedwidget == _ok) {
// apply font change and dismiss dialog
/] ...

} else if (theChangedWidget == _cancel) {

// dismiss dialog
}
}

WidgetChanged ) & 2% FEXHENE i 2 22 S OB TN . 7ESCBRD, AR R 2K
H, HIFEEZFER, Kb PNFEEFEREPNFHE 240068 S0 28 7 2 oy i
FIHE R B SFAL .
10. &40 5 A
ET++[WGMS8S]FITHINK C/%[Sym93b]ERTE X i HE h AR U S ImHE WX RAE N EH O
HIERI PN
Windows T AJSmalltalk/V i 5 A M5 TR/ B 85 [Lal94], XIS, — Ak
— M E —HE R (pane) W H DAL, ZEFELE L THE L PaneXt 5 ; AN TextPane |
ListBox. Button, %%%, XUHE & IFHF KR ] HIBM@ A, AT & &L B ViewManager i
4 F2, ViewManager i ST H S BB UME THE. ViewManager2— M4 &, W/ — 8k
HENEE WIview manager, EWEEXEHLN “EAN”, AR AHBEEMSIH.
THEAXREERT — R HEBETR Z R

Smalltalk/V#JPane-ViewManageri@i {5 8 fl— M B 4L . B EHKREANPNEH IS

S EEEARANE - REENIEBEEN, B, %fﬁf}‘éx O R=1E ]
#select)ﬂéhn,[lf/“$f¢ HAEEZ RN, WERENRER TN - EE T, XN TERIE
FHLERERF, —HREHREERasEA.

TR R BB T 7E— 1 ViewManager ¥ 289, — - ListPane X} 52 f{a] 8% €1 22 A &
ViewManager4fa] A #select S {4 M — > B AL R v

self addSubpane: (ListPane new
paneName: ’‘myListPane’;
owner: self;
when: #select perform: #listSelect:).

H=NPAEER AR THRE RN ER . — I F R TEObserver(5.7) F R FIAY
ChangeManager?$, ChangeManagerfEsubjectfIObserverld 1T iE LB R ITTRHER, 4—



45 P AR . T (T el AT A

AT EAE, 7 H ChangeManager, Changetanagzerlt BV 34 8 T E0 R AHEL I 2L

B

— e R e A A o R T U idraw & EHE R [VL 0] H TR B RUSalveef¥e R 0"
P an gt EbE T, MRS dh AR R A R HEMH HEMER ., SN
(I S R G e, R4 e S Ao A B S, CSolver B ERREMMS & . EW
635 HEE T H T R 5 O R i T A L e e

11, A

Facade(d 515 i B E R 244 FERA I T Rgit e, MmRdr T
T FMHE, TWHHLRR MK, WFcadeR AT FARERH TR, HiE 2 M-
F7. WT, MedioorR it T4 Colleaguent 7 305 &5 fE XM EHETT A e FLER R &
i

Colleaguett] M MCbscrver 5. 740 T Mediator 17

5.6 MEMENTO [ fiii | —&RTATEN

1. £3

fOA RN R T, A TR SRR, HTE BN A AT R
SRR LU 55 S BT 4% 3t S0 9 S LA TF TR

e[| 1

Token

A F

A T — A B AR | B T AT TR AR AT I R R
b WE AR MBI AL, TR, T RGN B RTERAL,
S A R AT K1 AR DRI SRS R A MAER ., (R
e A T L. LA T RETE RO e MR A AR . i N P
R B BN, T AR IR R TSR AT AR : :

Wln, At - TEEEE . T ESRUELRHEER. MPTA—R SR
1o, 1 5 F RS AL & - EIHARS A RS S, TEEELIL R b, BRNEEN (1 ADH
R R T LR S A

=

A

vl

A B TR R R b 1 S R A R — AR A, WAL -
Gl bHSE £ —-ConstaintSalvers §.5 .. ConstraintSolverds EEESE R . 0t SR
RIS A B SR — TR R A B, ConsuraimSolverfR WL IR
TR b e B ARG . AE-T o AR R

GRS, SRR TERARR. RS RETLR. WAL



FIE 4 WA Y

- WITHAMEE, TR WO Bt i SR B S R e, A R A

fha ML BT AT Y . SR AW | AR — . AR . f
S IR O [ B P T — T RE AT R A 5 R *

-BE AR, ConstraintSolver 8L HaE O ol BEA O BT LS § R DAL DR A, R
HEAGRT AR HY MR PR H0 L J0S ConviminiSolver B ¥ A7ES &, RS {1 K]t G746 S 46
ConstraintSelvesit] (N A0 8 S B iHBEHIR -

Erv & EsdMemenp AT R —D8. — 58 (memento ) £— 7052 &
TR -l -Rma SRS, TS AR EFNERE R onglnawe), 252w
SEaaR e B E AT, BRI Al e e dE AR g, R R A AT A
Bimifdasf, DR EERHERAE, STRTHEAE "Auw-.

TEF A i PSR AR T, ConstraintSalvern[ 45 T3, T TH T
fed® T L3R Tk T e

1) T R I -— BT ., i BE ) Constraint Solver il - ~1- 15 -

23 ConstraintSolverf i 3 6 B — - BR8P0 ohidf 5 b Blnlvars e 2214 —
AR SolvorSatesr i EnT - HdR A ConsrantSol ver P RS A TR LS AT S RIS -Fé-,l u

Ay I A PR i S ar Ee R i SR R SolverState g T B2 ol B ConstainrSol ver .

4y SRS alverSiatedr B 2 TR R, ConstrantSol ver @85 A8 55 B L 45 i HE4Y T 1) 95
o 0 B i [ ] D e AT AR ﬂ'&

i — &L ConsmaintSelver U M ETNNES TR AL, ﬁﬁ#;ﬁ[—fﬂinﬁ R ST AT
R Bt R AR e T

4. & HH

FERATH T R s e

AT T RS Al SRR AR, R LT TR B0 E A R 8k i

R IR AE LR IDE A R R R e A S B ) WA T e T

AT,
5. 1A
Originmin __________'__h'ﬁ _._"_m gl
Sertlmrmemio(Msmemo m| 5 m
Ciomleh ottt | E“ - BedTind}
S ! F ke

i e




190 XA BEX. TERH GG LM Kok

6. K54
» Memento(# %&5%, MWSolverState)
— BEREMERSMNRATRRE . FABRRET EREZSRAHEERLS L
W
— B IERRBUSSHEMAN R EER. FEFRIRELERENZD, T8E
(caretaker) HEEEBIBHERAMFH I —E HEEBE K EREBLAH MR, MKk, R
EEREBRER-MRED, R EVIELER BB ERRS T T AE . BEENER
2 R AT AR FMIBN R K2 U A8 SRR AR A,
« Originator(Jf % #%, #lConstraintSolver)
— JRRBFOE &5 HLUE R Y ATe 2 & R ERIRE .
— FHHBEERKEATRE ..
» Caretaker(fi % A, Wlundo mechanism)
— ARRFFBEER,
— AREM BRGNS HTRESIEE,
7. W tE
 BEHBMFERBMIER—NEER, FE—EiEEHELXERFELSR WTEHNZEER
i
aCaretaker anOriginator aMemento

= CreateMemento()

newMemerto ‘
L[ LJ SetState() %
SetMemento(aMemento) l GetState()

AN ERERSBEC B AIR L2, HANREZHRTREBEANTE ERIVERMARE,

« HELREHEIN . RANEEEFENERBRSMNTHREHTRENGE.

8. R

BEFRERE T — 3 R

D) RFHEAR FHESERA LG GRE & N i AR L FEEIEIRER
BZAER ., FEAIETEEEE 240 Originator 5 B AT H X £ R Ak S, MR T
HENR,

2) ERMAT RAE FERMOFRHEMEAIITH, Originator i FARFE P iR iL By R EH
REBBRE ., XWIETEFEEHEAOETLLS T Originator, L& P BTN R R DB LHE
{kOriginator, 3 B#18% P TAEL A T REAF L 28

NEAESKTRAMERS WMRFELBALEBRESTEREFLTENHFFHEABHEL, X
HEEPEFFEBOBREERMKE R A IRE, TS PEIEH RHITH . BIEE%%E MK
X OriginatorRESMFFHA K, FNZERATEEHF A EE. SRER b L FrERNTH
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Wit .

4 ZXFHRoFEED F—HiET D AR LARIE R R R 2T U5 R B SRR

5) B EEROBERN EFERAFTMEBRETEIHEER. R, BESIARHEET
FEPE B OANRE, BHYEEER RN, — AR/ EHEEE, RS KRB TFE
FFH.

9. L

T R Y SR T R A R A ) TR

DETIH BEFERDED: —PRERIEIFERAMTED, — DA EAX R
A D, BEMERESHAT XERHNBESHEY . FEC++T, "W OriginatorffH
MementofJ— A TE, HiFMementoTiiE T ARAE R, RAFEOMAESEHN LR, B
qn:

class State;

class Originator {
public:
Memento* CreateMemento();
void SetMemento{const Memento*);
/7 ...
private:
State* _state; // internal data structures
/] ...
}i

class Memento {
public:
// narrow public interface
virtual “Memento();
private:
// private members accessible only to Originator
friend class Originator;
Memento () ;

void SetState(State*);
State* GetState();
/7 ...
private:
State* _state;
1/ ...
) .

2) B EXAET WREEFMEIELHRE (ATNMIEESS) G5 RT B,
FIRA MU R R 2SR TR X,

BN, — AN S AT O A4 A R 5 R T A A AR R DABRAIE A 2 BBUE B, BT A
PR E B E B AR A (B W Command(5.2)) . J1 R HI e X T —MFE BRI, & BGX AN o
ATTURHBIE M EM ., XERE ST RTUREE S ENEEREMARE Y
W RO — X R SRR AS . TERTE SPL— WA BT b, AR AT LR IR L 1L
THYABBEEH, DRI EL S5 HERARE, MA R L R EXALE .

10. R 74

WAL A B HC++ B BA R BT E it id B ConstraintSolver B B+, FA1E M
MoveCommand#i4 %% (5 . Command(5.2)) K AT I — M EE X R A—ML BB 57— 1L
BB HE. EIEHE IS G S WL Execute 2 K5 5 — M EIE X%, 1l FUnexecute 3k
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BBz X RAET R . BshREE & H—1 ConstraintSolverMementoff) 5L i, & 1
A AR BRI SR,
class Graphic;
// base class for graphical objects in the graphical editor

class MoveCommand {
public:
MoveCommand {Graphic* target, const Point& delta);
void Execute();
void Unexecutel() ;
private:
ConstraintSolverMemento* _state;
Point _delta;
Graphic* _target;
}:

i 1% 9 ] ConstraintSolverZ 1 # . & 9 X 8 B 51 5 & Solve, BRI L H
AddConstraintBEEM B 208 . IFHUE #R/E, ConstraintSolverfijCreateMemento# 4 B
BARASTEGETE MR (Y —/~ ConstraintSolverMemento 3L i, 1% fi SetMemento 7] {ifi 24 SR fiff BE 25
R BB RE . ConstraintSolver & —-1-Singleton(3.5)

class ConstraintSolver {
public:
static ConstraintSolver* Instance();

void Solve();
void AddConstraint (
Graphic* startConnection, Graphic* endConnection
)i
void RemoveConstraint (
Graphic* startConnection, Graphic* endConnection
)i
ConstraintSolverMemento* CreateMemento();
void SetMemento (ConstraintSolverMemento*);
private:
// nontrivial state and operations for enforcing
// connectivity semantics
}i

class ConstraintSolverMemento {
public:
virtual ~“ConstraintSolverMemento();
private:
friend class ConstraintSolver;
ConstraintSolverMemento(} ;

// private constraint solver state
};

P MO, AT BT LS BiMoveCommand i A% 5 iR ${Execute flUnexecute {11 F :

void MoveCommand: :Execute () {
ConstraintSolver* solver = ConstraintSolver::Instance():;
_state = solver->CreateMemento(); // create a memento
_target->Move(_delta);
solver->Solve();

void MoveCommand: :Unexecute () {
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ConstraintSolver* solver = ConstraintSolver::Instance();

_target->Move(-_delta);
solver->SetMemento(_state); // restore solver state

solver->Solve();

}
Execute?E # 3 B JE Hil £ 5 Bl — ~ConstraintSolverMemento45 55 5% . Unexecute e BER

B, B A R R RS ER MRS, HEEILARRBRESRBRX YR,

11. & A

Al ] A ARG 7R B2 5K B F Unidraw 3138 i Csolver2 [VLOO] SZ BLAG X 7% B i X H

Dylan*f fJCollection[App92 [#2 1t T — > B &5 R R M XA E D . DylanESH N
RE" MREHEE, ER-MNEBAERRENES R, B—1ESTURREIEENTE

h LU

T RAFRRERPHFCRE; ZERMNEPELART W, DylanfyE AN BB HC++ A TR N
T '

template <class Item>
class Collection {
public:

Collection();

IterationState* CreateInitialState();

void Next (IterationState*);

bool IsDone(const IterationState*) const;

Item CurrentItem(const IterationState*) const;
IterationState* Copy(const IterationState*) const;

void Append(const Item&) ;
void Remove (const Item&) ;
/7 ...

}i !

CreatelnitialState 7 % 5 & 3R Bl — 1~ B ¥ dh L i IterationState X 82 , Nexth AR 75 %t 52 it
ERH T —MLE; LR EEHEERERSIIN—, NENextB 2B HESFHRE —TE,
IsDonei& [Eltrue, Currentltemi& FRARZS X 52 M /G AT AR TCE . Copyik [H 4 R A % £ Y
—MED, XA HRAREEA SRR,

B — N KltemType, AT AR T AXHAE T HLHMES TR

class ItemType {
public:

void Process();
/7 ...

Collection<ItemType*> aCollection;
IterationState* state;

state = aCollection.CreatelInitialState();

while (!aCollection.IsDone(state)) {
aCollection.CurrentItem(state)->Process();
aCollection.Next (state);

}
delete state;

© IERRITHEANRIT MERZREXM S . BUHEProcessitemll i — T8, delete§ AL BRI, SxrE ™
e C R, TECH+ WX — N, {B4EDylan™ ¥ A XN R, HADylank K EWHLE . RIVESS
RS T X A B — M ok 2 B
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20 E A ArEEA mEE R ST HEEY . EEEEA RS O AR B
HgaMAaAREE ., EREA e A R SRR EENE RS EHE i & W
[rerator{3. 410, ATTGTH T FHEM, B—WE & DA B TR TR, ] Collestion
spleeratorStacil -7 A g

QUCATIRREIE T S w5 R [HHMYQ2] . F - e fRE00) jE 27T 507
ARG S B f s L —I a0 A 0 AL A A L ] R T
FIWEAT — e BENTREAENT. B TR TR TR LR ENRER
FEATFIAT AL (5 B gl R AR R aE i el A R . I AL AT ET BT &
Tt QDOAREE FhHh 2 HLE =09 ] feau PR -

12, fa ¥

CommunddS. v w50 {2 A 6T 2 AT main s,

Tteeator{ 3.4 315 B A 0 R ALAT 2021

5.7 OBSERVER [ WE# | — @7 AT

1. &M

T L A B —Bh— o A S T — T R T B R B Mo T R
HEAG-£5 I8 51 £ A Shatr .

2.8 &

H{ﬁ{i)qwudﬂllxj: LA TRl Pulalish Suhscribe;

B

F— T RS — R A G B S T BT T P e a6 - -
A R AR T T m e L SR, B AL T e el 5

£ T A o355 |t e = o el P 1 s Y 0o o R e T R e A
| VRS, Pels, WOMESL &0 RS AR T RS ET R g0 A, S
TR NRET— & TAE . — & W & — 14 AR B 2 e o g B 209 - e
L D R T = e TR R U g B I e 8 YT I e o o [ %k R R g
fumwlEfFuimtE . HATEREIMAEMET ERWE, SO &8 HPE (G B,
FEHREERE v M0 P i —efk, B D M AT,
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X —A7 R R E R X S MR N REMK T R &, R B x R EME RSN
R ELEA AT, Rt 30 B i R TR T R R R E R E AR, XA
FIRE T LUIE B E AR R P A

Observert Uik T AT S R o X— MR P # XX R B R (subject) I BEE
(observer), —A~ BFRAT LA {EE 5 B MKBE R REE — B HRRRSEERE, AR
B FE BB . VR X AE AR, B WEE AR Bz EHRES BiRHY

XRP RS H WHR &M - 1T ( publish-subscribe ), BARR @AM RAE. R BEMHF
AEHERETHWESY . 7TLEEERE RS TR ERBCEH .

4, i A4

75U FAE—15 00 T aT LAfg R E X

o W ARSI AN E, R — N EKET ST 3% BRI B %

Soh DS 10T A% B S s R
o YR — A IR IBE TR BRI R ENR, i Al BA A S0 R A
o B AR TUE BN E, it XFEBRELTHEEE. REZ, FAFEXLE

SRR EEBREH.
584
Subject observers Obsarver
Aﬂach{f)bser\:veg) Update()
Notity() o -- -~ -1 | T ey 4
}
4 ConcreteObserver

subjact

c Subject Updats() i %@ l
GatState() ©---F-1 observerState
SetState) return subjectState l

subjectState

6. % 5%
« Subject ( B#%)
— BEEE T HMEEE . T EE S WEE W T Br.
— BT R B RE R T
« Observer ( M )
— R FREeTE BAR & A O B ARG ot gE X — N EHEO,
« ConcreteSubject ( Bk HR)
— ¥4 LR BFE A K& ConcreteObserver i & o
— WM HRA B SRR, BB R IREEE K HE .
« ConcreteObserver ( BL&MEE )
— HEfr— A5 ConcreteSubjectXd AT o
TR ORA, X ERAE RS HARRES R B
— SzEObserverf) T HTHE 1 LAGE B B RZS 5 BARRARSRIF 2
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7. Ak

* YConcreteSubject R EALMA M BES B HMEE S HA G RERS—FM ST, S @M
EREINTWEE,

HERB A BRI EAG, ConcreteObserverXt R ] [ AR £ A H{E A .
ConcreteObserver{ff X 2405 B LME B AR S5 Hir R a0R S,

THEAZE BB T —4~ BARXH SR s W 3 2 8 i EE:

aConcreteSubject aConcreteObserver anotherConcreteObserver
i
- Setsme(}]
Notitygr L
]

Update() o
GetState(} ]

Updated) d_}

GatState() -(J

R tHBUE T R Observertt 529 7R 37 B 58 %7, i 244 204 R B1E M B AR 8 — 4@ &
ZJGo Notify R SRl Hirxt & iEm. EUAHE— M UEEBIHL TR, T
— 65 AL,

8. &R

Observer X SLVF VR I N7 A9 B AE B AR FORER %, KT LA 26 55 ) B ARG 5 6 75 [ it &2
HWEE, RZIFR. BRI UER RS HARFUH AR R E B RTIR FHe s 2

TR B E A IS — el

1) B #5Fo S84 16 69 30 454 — M BRRFAENULR EE — RIS, B85S
R HIObserverk f R B4 M, BRI AR — S WA B 0 — A Ak 2% XA H AR
T E 2 (6 HHR S MR /NG »

BN BRI & R 2 S w a0y, EMTUR F— 1 REH A RMSEER . — 0T
BARR K RARXS R A5 — b F R R R R & B, XHRERF T RERKY
¥, MEHTFMWEERE %, BARBBNMRBARBERNRRGER TR, B4
DX PR R — R XS R E R K IE),

2) A¥WEE AEE ISR, BARREME AR T IE T BRE ., Bawa s
BETAC R BARN R EICHE LA 5, BEARX SRR OBIRSE £ E 0t (O B
EH—HREREENTHENEL, X8 TRTEAEfT o 2 I AR BRI 00 ol . AL
R B — BB TR %, )

3) IR EH—DMEEHREEHT W E ML, E TR B BARK R AL
#r— L EF 4, ZEEbﬁi—ﬁ‘%ﬂ)ﬂﬁ%ﬂ@E‘J?’Ef’ﬁﬂﬁﬁ%%IE—/%?UXQ‘XQQ%‘LJ&FR%?J‘X%X%
BEE IR RO E R . W, SR AE I 05 CBRAED R Y, BB L5 RERNES, X
PP 1R H IR MR

30 B0 B BB MRS SR A LA S 5 S B B A A 2 B T RELETR Bk R s e,
IR BA HAB MU BB & R B2 %4 T ks, ENTRRSHaR B A,
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9. T

31X — 1 B — e 5 S IR B AH O 14 [ &

1) ¢132 BARE| LA A 2 ey ekt — HARXT R IR ER N8 A AR 5 i B B 8L 5
BEEMEBARPRESEMNH5IH. KW, HERBEMNESEO, XEFAFTHER
AR . — MBI E R BT Rz 8], B —NSC B JLHI (B 40— ~hash ) R 437 H AR B
MEERBG, - MRENEENERRAR =TS, B8 —F ., X—hHEgmT
Vi 0] W2 & () FF 48

2) MESABAR FEREFELT, - IMUEEKBTEZAERTRBEEEXHN. fin, —
AFAEXT RO R T 2 BB, EXFBRT, U219 B Update s O L8 WEE 3 4038 £ R
— A HPREKRAER . BARXT R AT AR LR B CAFE A UpdatedRfER — 25, iEWEH 558
N 2B —4 BAR

3) WARAEHN BT RS E K &R VLE R AR —3 . BREH— X288
Notify ¥ fil 4 EHT? HEHA BT

a) B BARXT REPRE R E BAETERE BARX R ARG B 31 A Notify, XF M A
REPATEILEEE BAsxt s LA ANotify, A RE N ESEMNRIEST 4 B IRESE
RIS HT, AT RE R .

b) 1E%F /7 51 5T LIS 4 B 58 F Notify . SXREURIE SR P AT AE— R P HPRAS MAE 58
JRJE P — U P A R SRR T AL E R R R E R, BRAERAR PN T AR
Wi, BFEFATRESEICAMANotify, XFHRE S s,

4) MR BARGEEI A BER— BV N EBRANEALWEE P8 B3 HZ HARe
BHGIH, —MBRBESI AN R, X— 1 EABMEREN, iEEENTHMESHTZE
ﬁmImﬁuo—&%ﬁﬁ?%ﬁiﬂ%%ﬂ?%ﬂ@ﬁﬁmMﬂ%T%Aﬂmbm:1%&7
RET R TE M HABAY AR .

5) X BB ARAFORSASR K  AERIENHAERSAT —BX—&
RERE, HANEEEEFHILRESNIBPFEL M BRI 4BIRE.

. X Subject ¥ TR G R R R I RAERT, BAES KB P HRXFK A S—BOMEN . Hn,
THEAAE FFH o, £ BAR 4 T —F AR —ZARAER, B R T

void MySubject::Operation (int newValue) {
BaseClassSubject: :Operation{newValue) ;
// trigger notification

_myInstVar += newValue;
// update subclass state (too late!)
}

YR 7T LA F 3 52 A4 Subject 3 o BB 5 B2 (Template Method(5.10)) % 3% 38 %135 bk G 1 R4t
Ro EXHARLTRETLIEE LHFIERRE, FHM Notfy i MEAR 7 B b MBS — M8 4E, X #E
HFREE LT Subject FEEIER, A A MR IEZX REPRER BH M,

void Text::Cut (TextRange r) {
ReplaceRange(r) ; // redefined in subclasses
Notify();

}

MUE R — A, FE SO D SRR B — 1 SubjecttRVE fil & i 501 SR BT IZ Y .

S
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6) B p 4R FUEE G EHPN—H/EEY MEEEANWLASEFTEILER &
X FHBEMEM—EL ., Bk XE BIEMUpdatel2fE— NS fEE £, XEER
METATRER S, AT RER K.

— A RRER R, BRRENEE EEXTRENFEMAEE, IABENTESE. RIK
Z R A (push model), 5 — R R AR (pull model); HIREREB/NEMSMT At AR,
MAENZ 5 Mg HE B = BARE R4 .

RAERIIR AN R B AR E TR NES, MEFEERRE BB - ENEENTENR
B, BHEET RS M E X ELAE A, BN B AR AR E B W R A B IERE
B—Hi., PSR RERCER 2, M E XN B/ iR R E B E R T #Ef 4%
T,

7) BRIEBELEAKE  RA Y R ERREME O LS REE TR U ES
AR, URBEFRNRE, Y— I FHRER, BAr0GRFIRLC EN A R E G4 ROGER
IREEE . iR F i — R R, SHEHBRMEMAE (aspects) MEE. ATHMT
TR M 2 %t G e R Xt B ARRT 5 A A A

void Subject::Attach (Observer*, Aspect& interest);

Hhbinterestds & BOSEBAE M, EEMAETZ], BAREX 7 8 BCZEVE R Update B AE 1) —
MERREAEWREE, B

void Observer::Update(Subject*, Aspect& interest);

8) HE M Aoy EAEL Y EARFMEE BRI RIFHIE Jend, ATRERE — PR
X AR, RITHRXERXTR I EETERF (ChangeManager ), ‘Ef H KRR BB
BH R BRARESBETEN TIER. B, mR—RES RBIXLSHER#E B4R
PEATRCED, BRAURIEAUEE AT A &) EARERE BB R, A — K@M B MEEE i A
REABirEEMNEE,

ChangeManagerf =/~ 3t4E:

a) ¥ — N BIRRH B TR MBS B E - R OREPXES . IRATEDBIR

KPR IMEEMTI A, RZIFR.

b) B X —FEE B EHTREE

o) BIE— 1 BHIRHIER, EEHTE KBTI BIrMREE.

T T AHE R T — /TR B A9 3 T ChangeManager ) Observerti SR SE B . A PRI EREY
ChangeManager, SimpleChangeManager i3 2EHE— 1 HIrWHEMEE, LEHHE, HK,
DAGChangeManagerZb B B #5 & H IR & Z EKBiIX R BN EH A mE, H— P WEEM
2 Z 4 BHrBT, DAGChangeManager® . SimpleChangeManager ¥ #F— 25, 7EXFMER T, B
RELZ N EARFEEMNRE TS EITTRNES . DAGChangeManager{RiE WEE3E [T
—ANEH, YR, YHAFESEEFNEEAT, SimpleChangeManager £ #f — 2,

ChangeManagerJ&—{"Mediator(5.5)8 X f3LH . % 2 A —/ ChangeManager, 7 HER
4 BT WA, X B Singleton(3.5) A AT 8EE Ao

9) 4 BMREFUEE L AASTREZEMKNIES @WSmallalk) BE KL EEE A A
€ X Subject flObserver, M2 MM EALE B —1FED, XMAFKRE L—PBEE—1
B X E— A UEEWMER, MATEZSEYHK, HNTFESmalltalkF, SubjectFObserver [
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TE L FHRIEObject, [ERENTXETH KIFKERAT Ao

Subject Changelanager Obesrver
observers
AtschiObserver o) o Subiects | o isterSubject, Dbserver) Update(Subject
Detach(Observer) | Unregister{Sutyact, Observer}
Notifyl) o ; |chman Notify()
: : Subject-Observer mapping
: <
| T
[ chman-meqisw(th«s,oﬂ y
SimpieChangeManeger DAGChangeManager
Register{Subject, Observer) Register{Subject, Obeerver)
Unregister(Subject, Obsewver) Unregister(Subject, Obeerver)
Notity() 9 | | Netitvd @
totall 8 in subjects ©
ot o n o oservers gt Pt
o> {Update(s)

10. A A% 7 4]
— MR AE X T ObserverdE [:

class Subject;

class Observer {
public:
virtual ~Observer();
virtual void Update(Subject* theChangedSubject) = 0;
protected:’
Observer () ;
}i

RFFEHAT AL TNEEFTEZTBir, SUEENELSN BN, EASBLRS

Update#2fE 8 BAR1EREEE o] LI E R — 1 Bin R E T I,

Kb, — MM FR A E LT Subjectiz 1

class Subject {
public:
virtual ~Subject():

virtual void Attach(Observer®*);
virtual void Detach(Observer*);
virtual void Notify();
protected:
Subject();
private:
List<Observer*> *_observers;
}:

void Subject::Attach (Observer* o) {
_observersg->Append (o) ;
}

void Subject::Detach (Observer* o) {
_observers->Remove (0) ;
}

void Subject::Notify () (
ListIterator<Observer*> i(_observers);
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for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Update(this);
}
}

ClockTimer2 — M M4 — X RIM AE Bir,. 288 ERN—KREMNESE .
ClockTimerd# it T —/N O F FHUH 82N BB ] B anviNest, 4388, Fafb,

class ClockTimer : public Subject {
public:
ClockTimer () ;

virtual int GetHoux();
virtual int GetMinute();
virtual int GetSecond();

void Tick();
}:

Tick#4F B — - AR B8 LA B e e (B] B RiR A, ARt — M wa a0 Bt Bl 360 . Tick
B FClock Timerf) PN FRAR 25 3 8 F N otify i@ KRR .

void ClockTimer::Tick () {
// update internal time-keeping state
//
Notify();

}

BUE FATAT LUGE X — 4 DigitalClock KR £ /R Af [, B MR —F P F i T AR
WidgetZ kR T E I EE BB, 8 id 4k K Observer, Observer$ O gl A DigitalClock 3 1 ,

class DigitalClock: public Widget, public Observer {
public:

pigitalClock(ClockTimer*) ;

virtual “DigitalClock():

virtual void Update(Subject*);
// overrides Observer operation

virtual void Draw();
// overrides Widget operation;
// defines how to draw the digital clock
private:
ClockTimer* _subject;
}:

DigitalClock::DigitalClock (ClockTimer* s) {
_subject = s;
_subject->Attach(this);

}

DigitalClock::~DigitalClock () {
_subject->Detach(this) ;
}

FEUpdate B2 AF M HH i o BT Z R, BT, DMRIER S8 A8 B AR e 40 &9 B Ax:

void DigitalClock::Update (Subject* theChangedSubject) {
if (theChangedSubject == _subject] {
Draw() ;

}
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void DigitalClock::Draw () { .
// get the new values from the subject

int hour = _subject->GetHour({);
int minute = _subject->GetMinute();
// etc.

// draw the digital clock
}

—~AnalogClock 7] FAH R f 5 ik & X

class AnalogClock : public Widget, public Observer {
public:

AnalogClock(ClockTimer*) ; .

virtual void Update(Subject*);

virtual void Draw();

/7 ...
}i

T H RS A B — 1 AnalogClockFl— 4 Digital Clock, B {15 & & 7 A8 [ it ) :

ClockTimer* timer = new ClockTimer;
AnalogClock* analogClock = new AnalogClock(timer);
DigitalClock* digitalClock = new DigitalClock(timer);

—BtimersE 3, BN ERSEEHFEMRBERER,

11. &4n 5 A

B 5 8] fE R B 3 42 Y Observerd =, 49 4] F 1 B ZE Smalltalk ) Model/View/Control-
lerMVO)E5HI R, B R SmalltalkFF 5 [KP88]H i F* R EIHESE . MVCHIModelJ$4A4E BTt £
&, TView R WK H K, Smalltalk, ET++[WGM8S], FITHINK [Sym93b]#E# SubjectFl
Observer#k ARG A HABA ALK+, AR HE— 8 F R dLH

HoAth 89 5 X — 2 F P -8 T 2 A Inter Views[LVC89], Andrew Toolkit[P+88] %
Unidraw[VL90]. InterViewsE X\ #ixE X T ObserverflObservable( H#5)J%, Andrew4> BIFRE14]
OO “BEEXTR” . Unidraw i BT 48 2% 51 52 40 B AR View (WEX ) FlI Subject B 5 43

12. A8 XX '

Mediator(5.5): it £ K 2 FH1E X, ChangeManager X4 B R HIME E 2 8 /9 A
o .

Singleton(3.5): ChangeManager ] i fiSingletont& &, AF1E & 2 M — 3+ H B v & 5ifia)
o

5.8 STATE (RTE ) —XIRITAHRER

1L &R

RF— MM EAEREATRELENLECHITH. HRBERLUFBR T EME,

2. 5 %

REXTHR (Objects for States )

3. F

H B — R M E B ZETCPConnection, —NTCPConnection®f £ KR A4 F#F A
FAREZ —: FEHECHE L (Established ). IEFEMMT (Listening), %3 XM (Closed), %4—4
TCPConnectionXi R BI AL N R A ERET, SR H B YIPRSERARBR . #iin,



202 RIHHERAX: TAAEGESRKAgpE KX

—AOpenFHRIE BB T IZEBRR LT ERE LA RELREEC BIRE ., Statel
R T TCPConnection i £ F—FARE T RIHUAF BT H
AW RBERESIAT — A%ﬁTCPState%%%%*%? M 28 B EERE
TCPStatek &R AR BRERSHFRAERT —MAXEE D, TCPState ) FHR LI 55
EREHRAIT R B, TCPEstabhshed*ﬂTCPClosed?éﬁH}U%Pj‘,Tﬁ%TTCPConnectlonE#J
UL b@iﬁ**ﬂﬁﬁﬁ%lﬂﬁ*mﬁﬁ

TCPConnection é‘a‘e .| TCPSuate

Open() ©-~~~-~ ' Open()

Close() : Ciose{)

Acknowledge() Acknowledge()

! state~>Open() ?j J l J
TCPEstablished TCPListen TCPClosed
Open() Open() Open()
Close() Ciosa() Close()
Acknowfedge() Acknowledge() Acknowledge()

TCPConnectionZE 47 — N RAZTCPE £ HHTPR S KRB I R (—>TCPState - F 9 3L 4) .
TCPConnection$ ¥ Fi A 5 RS A KA H R BIEL X RE WS . TCPConnectionfd S iy
TCPState T2 LHIR PATH E TEERSHBRIE,

—HEHRSBEE, TCPConnectiondf MR B CHHERMRENR. AL EZEND
BIREEHB XARAER, TCPConnections i —4~TCPClosed i 32 5] A8 Ik iy
TCPEstablished ) 5L 4.,

4. E MM

E T E I BERPE L T B8] {f FiState R

o —MRITABRTENRE, 3 B ELFTABTH ZBBRELZEEHITHN

o — MR EERRKWEHILNEHFIER, BXES KB TRMREORE. XMR

SEHEA-NREIMEERER. BE, B2 M RELEX—HRNKHSEH. State
WG ET— DR WA — DS B2, XFEBARE UREX £ B 56018 56X
REPREBVEH—IXZ, X —XF 0] LR T At Xt 52 1 g 52 2B 4k

5.4 #

Contaxt <>stale State

Request(} ¢ Handie(}

state->Handie() | L
ConcreteStatsA ConcreteStateB
Handie() Handie()

A 5%
¢ Context(3f8%, UTCPConnection)
— EXNEPRBMBRED,
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— Y —A ConcreteState FR K LB, XNLHIE X HSFPRE

» State(}RZ, WTCPState)
— B X —E O LU EHEE 5 Context i) —ME B RSHEMITH .

« ConcreteState subclasses(B &R & F2, UNTCPEstablished, TCPListen, TCPClosed)
— B—FELH—D5Contextt— 4 RBMHEMWITH
7. 4%
» Contextd 5ARSH XM F R BIELS LRTHIConcreteState St R AL
* Contexti # B B1EN— S BEBR LB XFERAORENE , XFEBREGRAELE
i 8] i} [a}Context.,

*Context2F FHEAMIFERED., EPUBRESNRKEE 1 Context, —H—-F
ContextBL 5L, EME FABFEHERSREMNRITRE.,

* ContextB{ ConcreteState 7L EB AT e IR NRS R 7 SN — I G 4k E, DA RRTEMFR &
HFHITRE B

8. &R

State#IAH T il — B R

D EREHTREMENTAHHRL, FEERRRENITASIAR  StateBERKER
AEH—MREMREHEMITHERA DR F, BAHFESREMLHRBEREE TR
—A~State T, B LA E SCBT ST 0T AR 5 B98I R &S Fnfk e

MR ABIEEE XAEIRAH HikContext¥VE 3k B XA 25 X 86 308 ., HiX
A A Context By LB H IR 1 F R RABMK K44 iE M K caseiBA . WIM—DHETRE
W RETRE L T E, IMFEBREFTEERT .

State B S T XA A, HATRESSIA S — -, BRI ZEERFRSHIT A
X State TEF . XMW T FRMBE, AN FRMRMOTHREABEE, BRENE
BT ZREN IR DML L EiF—&%, FUNFESFRE KWK HFIER,

IEMR KSR, EXMEZMHFERNRERZREHN . ENER—KBRIFBHEBRB
TG HEW, X EEEIIEUBRAY R, StatelRBHT MBI FERAS 5B R
BHXHARE, EREREBAZEBRERRNICR switchiB A5, TiR 9 7EState TR ],
BE-PRESBEMIEHED —IES, REEFRSABITRERBTBBIINRERE
XA (5 AR S h A 34 (1 L 2 R o v i

2) ERAREHBKENL H—PWRNUANTBEIEE R E XS IR, REER
AXN—HTREHRE, XAEHA, SARRKRESI AWM KX R EEHESLEE M.
M H., StateX} R ] {FiEContext AR &K ENIPREAR—BHHER, HHAMContextiIfFEE, R
SEBERTFY — REEHHE—NTE(EContextiyState W R A R), MEE N/ TR
BE [dCLF93],

3) Statest £ T £ F  WIRState X R {AH LHIT R BIENRRHREZLUETIN
HKRIKHIS—IF A B ContextFT R AT LU E — 4 StateXF 82, 2LRABLDGX A RBILEN, &1
PVREREANBRE, RETANERHEFTR(E RFlyweight (4.6) ).

9. £

SEHLStateiNH £ RIS
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DRELREHR#Z St ER NS 5H5ESCREFHRAEN, Rz E
SER, BRAENTTTEContext P52 2L, AMAEiLState 72 B H8E BAIM S R LU S A
B TR, BN EREESRE. XTHFEContextIF il — 40, ikState X R B ik E
ContextH) HRPRAS

FARXFRI7 86 B IR B B W] LUR 25 5 b BT State FIORIBMAY BIER ., XA
B— ek sR, — 1 State FRZEDHAR NP HMBFENHELS, IRFEFRZEFAETER
R

) ATERAHB—#F% TEC++ Programming Style[Car92]¥, CargiliiiR T 5 —Fl 45
I ARSIE S AND L B b AR AR RERER, HE—-RE, —kEE
BT REAWM AR B —NERE, TR L, XF TR &R B FState AT 89 8 R
BOWLS A — N EHE, )

R EBIF LR TEIIAFNE: 0T LUE T 58 SO AR SR 7 USRS R S H i
BIMEN] . AT EhA —Ee iR

» XPREVEIREEAMGR) REA AN ES .

s HGE—/ . RAKHIE SRR Fe 602 18 (o 15 46 M 0 8 75 At B T e A FERARE

o Bl EMELUMA R S  — e, RESIWFERHR TREDENZ MBS,

B FEX M HLE UHEAE S — M E BT R,

REZEPREVMState XA FEXHIRT AR BT : Statet 3T SRS H X847 3t
TR, MREHN T EEERTE SCREH S,

3) $1E Fodh B Statest £ — AN W IOES LRSI EHAER, RER Q)N YT EState
MR A IR ENIFHEHEREN, RRQBMEIBRENF LHLERHREN.

HEEHFEAHRESEZITHRARTAN, B LT XREERERESH, H—FEFah
A, XFTERRANEARNSBARIMXER, R StateX RAFHE ARG B —SAREE,
LRERBRAER, B ERT . ZEXFER T RIS AHESORE, HNTREBHREK
TERBEANT. WA UBAE—RKMTEUNRETREMRNIFY, HEAESTIBRHREFE
EHBREMRFR, ERXFITEEEARKGTE, BHHContext b FURFEN BT A 7] fEL 53
ARIREREMZIHE,

YA ERA KRB 0aRRE EREIT N ST 2B X N5 5 B8
IESER, (X ERZEE A X RBFRHES PERRTREM . Self[US871MIAth— st T
ZRMIET HRBIS, EIRMEXMIHE, AT EE X FStatel, Self PXT R AN HBIESR
AT R LA BIEME RS R, 21T 2N BN BRASO0BUE T 46 i
. X—WRATFIREEECNNITR, WREREEININE,

10. K2 741

THEE T TESHV— RN TCPER G FHC++RIB, XA FRTCPHMLK—
AMEL A, EHREBWATCPEENIIEEAERSE ©,

B, BAEXETCPConnection, BRHE T — MEXFIBAYE O I BB RESHFR

class TCPOctetStream;
class TCPState;

© XAHITFET hLynch#MiRoseli R I TCPE B PHYILRI3],
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class TCPConnection {
public:
TCPConnection{() ;

void ActiveOpen();
void PassiveOpen();
void Closel();

void Send();

void Acknowledge():
void Synchronize();

void ProcessOctet (TCPOctetStream*);
private:

friend class TCPState;

void ChangeState (TCPState*);
private:

TCPState* _state;
}i

TCPConnection?E_statei{ R A& P — P TCPStateX 3L H] ., K TCPStateE #i| 1T
TCPConnection R S M A D , 85—/ TCPState#E#8 LA — 1 TCPConnection3E B {E b —1~
Z¥, M1k TCPState 7] LA1J5 /8] TCPConnection " 30 A AR & B2 R o

class TCPState {
public:
virtual void Transmit (TCPConnection*, TCPOctetStream*);
virtual void ActiveOpen(TCPConnection?*);
virtual void PassiveOpen (TCPConnection*);
virtual void Close (TCPConnection¥*);
virtual void Synchronize (TCPConnection*) :
virtual void Acknowledge (TCPConnection*) ;
virtual void Send(TCPConnection*);
protected: )
void ChangeState(TCPConnection*, TCPState*);
}:

TCPConnection¥t i & 5 IR S H X i R B L B TCPState £ fi_state, TCPConnection
PR T —MRER TN BRI N — 1 H K TCPState, TCPConnectionfH 35 254 %R
3t B ¥ 144 HTCPClosed R B (FE S H E ) o

TCPConnection: : TCPConnection () {
_state = TCPClosed::Instance();
}

void TCPConnection::ChangeState (TCPState* s) {
_state = s;

}

void TCPConnection::ActiveOpen () {
_state->ActiveOpen{this);
}

void TCPConnection::PassiveOpen () {(
_state->PassiveOpen{(this) ;

}

void TCPConnection::Close () {
_state->Close(this);

}
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void TCPConnection::Acknowledge () {
_state->Acknowledge (this) ;
}

void TCPConnection::Synchronize () {
_state->Synchronize(this);
}

TCPState h i B B4 T HHRLIHY 178, WA LIJE A ChangeState B E R 2
TCPConnectionf{ IR %A . TCPState 5 X HTCPConnectionfI & TG, ML T EihX—#IE
HIFFAL .

void TCPState::Transmit (TCPConnection*, TCPOctetStream*) { }
void TCPState::ActiveOpen (TCPConnection*) { }

void TCPState::PassiveOpen (TCPConnection*) { }

void TCPState::Close (TCPConnection*) { }

void TCPState::Synchronize (TCPConnection*) { }

void TCPState::ChangeState (TCPConnection* t, TCPState* s) (
t->ChangeState(s);
}

TCPState I FRER G REFXWIT N, — I TCPERZTATFEMRE: &L . KBIT.
BXmEs, HE—- REKE —-ITCPState I 3, RIMBFEMTE=4ATF%:
TCPEstablished, TCPListen FITCPClosed,

class TCPEstablished : public TCPState ({
public:
static TCPState* Instance();

virtual void Transmit (TCPConnection*, TCPOctetStream*);
virtual void Close (TCPConnection*) ;
Yi

class TCPListen : public TCPState {
public:
static TCPState* Instance();

virtual void Send(TCPConnection*);
//
}i
class TCPClosed : public TCPState {
public:
static TCPState* Instancel();

virtual void ActiveOpen (TCPConnectiont*);
virtual void PassiveOpen (TCPConnection*);
7/

}i

TCPState ) FREAH BIRE, RN TUHRE, HFEENMFRAT -ILH. 840
TCPState T2 A ME— L5 i 875 # Instance 32 4E © 1B 2
H—/TCPState FE N IZRE T WG EE R 5 REHXHITA:

void TCPClosed::ActiveOpen (TCPConnection* t) {
// send SYN, receive SYN, ACK, etc.

ChangeState(t, TCPEstablished::Instance(}));

O XEME—/TCPState FH M I — Singleton (Z RSingleton ),

b B w8 Lt e
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}

void TCPClosed: :PassiveOpen (TCPConnection* t) {
ChangeState(t, TCPListen::Instance());

}

void TCPEstablished::Close (TCPConnection* t) {
// send FIN, receive ACK of FIN

ChangeState(t, TCPListen::Instance());
}

void TCPEstablished::Transmit (
TCPConnection* t, TCPOctetStream* o

) { :
t->ProcessOctet (0) ;
}

void TCPListen::Send (TCPConnection* t) {
// send SYN, receive SYN, ACK, etc.

ChangeState (t, TCPEstablished::Instance{));
}

NS REMEN TERE, XL /E 7 FChangeState#: /£ 3 Bt B TCPConnection 4R
%o TCPConnectionZ 5 X TCPEHEM M —FHFHA; EHTCPState TR E X TCPH I —4
REFHRMIIE,

11. &4 5 A

JohnsonFZweig[JZ91]#iik T State R, LA B B AETCP#E £ MY R FH .

REBRITHXERLERFRE T UHERIO T ST TEN TR #lan, -4
B ELH TR GEAES P AEMES R —-RFNELE; — MR TAETLALA %
BEANEEXNR., BEAFEIHENTRBRE - TSR &S, APANX —EshE
BHE-NTRFFEAE, Xk L4070 TRMA: Y— A H TR BIIER,
RIMEIREEN R ; LEBF T RSN, RIEFEBNS; F%, RATTLUE FHStatetiz,
RARGE LT TR EREBIRNITH

AT E X — R Tool, HMXNRIRA HH— 74, LI 5HFE TAMXNITH.
BIFE gh R AR 4E T — D AR Tool X RIFHHRZBHA T . MR EE—NFH TR B
THREMZEEFN, M3 ETE g8 28 /17 M AH R & A %

HotDraw[Joh92]#1Unidraw[ VL9014 B S8 BHAE &M A T X — Bk . BHEBE /A
VAR5 b E LKA T B, #EHotDraw*, DrawingController2$#53& K ¥ & 25 24 B 9 Tool Xt
%o TEUnidrawH, RIS E ViewerfTool, T 5 _EE R ZE iR T Tool MiDrawingControllerft]
O,

CoplienfEnvelope-Letter idom[Cop92]5Statefi A %. Envelope-Letter&—f7EiE1T
B — IR . StateiNE 9455k, ©F B T ERARLAT N RER A L T A8
(fq:pop B

12. Ag XX

Flyweight# 3 (4.6) 8 T (i LA U ERE L RS R

REXTRIE H R Singleton(3.5).
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trotier <>currentToo; Yool

MousePressed() HandleMouseFress()
ProcessKeyboard() HandleMouseFeleasea()
Initialize(} HandleCharacter()

GetCursor()

Activate()

| l [
| CreationTool | | SelectionTool | | TextTool |

5.9 STRATEGY(REE)—3FTRITHRER

1. &8
EX—FRINHBEELEN— M HEER, FAE T THES, AEAEREETH
SFHEAEMNE P NEN.
2.5 .8
B# (Policy )
3.
B ZEEX - IEXRHFITHT. BXEFERERFFERACMNOEPRATERY,
HIFERMT:
cFEBRITENZ A BFUIRERQSHRTBEABMNIERSTEE R, XEEEIRE
FREAH B, T YHFEI RS RTRARN M ESE ™ &,
 AEWRBEFRERFENER, ROFCEZFRITEREROBRITE R,
o BIATIRERZ PR — N LA S 09 B4 B 3 I3 AT B S R A B
+ 4 B
BATTLUE L — 2 FR B EARF M BRATE S, N XsE@, —MNLXfMhEstE
RIB RN — KB (strategy), W FEAR.

Com ton K compositor
Traverse(} Compose()
Repair() 9 A

] ] 1
SimpleCompositor TeXCompositor ArrayCompositor

Composs() Compose() Compose()

oompos‘nor»Compose(ﬂ

iR —1~CompositionZ i T 4 4 FI B H — A 1IE W W B BRI IE X AT, BFTHREE
AR CompositionKELHHK, MEBHMBAHCompositor KN FREL BT HENM,
Compositor#& - F 2 L BUA R AT SR _
* SimpleCompositor LBl — A B SKBE , E—IKIRE—MRITHLE,
» TeXCompositor3E L& ATV BHTEXH . XNMRBRAR LRk ibisir e, —
WAL — B SCF AT .
» ArrayCompositor S Bl— MK HE, KRB FREG—TRIF T EERBEMNT, Hlin, A
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FrI—RFI MR EIT T o

Composition4E 3 X Compositor¥f R — 51 . — B CompositionEHF L E R IESL,

EHBEXNRFEHE LL T W CompositorkF % . Compositionf) & P #8 € N % 8 A B — Fp
Compositorfy /7 2 & H H#:4 & # Z £ Compositor$ A CompositionH

4. ERAK

MHA LT 5 5L A Strategy =

U EHEMBMNRITHER . “Kig” RET -FHASMMTAPH—MTHREE—
ANRBY I

cFEMRA-NHEENARZEE, B, VRe]EEE L —L R BRA[R] 23 [8)/0 8 U8 i
Bk X ASIHUN — AR B9S2 R [HO87], AT LAGE A SR A K

« BEMRE P ANZRAERRE . THEARBRAURERBEREREN . SERMEHE
e,

o —MHRENT ZBMATH, HF HXEFTHEX N EHBIEPUSINRAETHER LR,
R MR R4 XA EAE B MStrategyZs 1 LI X B & 454 .

5. 44H

Context | Strategy Strategy

Contextinterface() Algonithminterface()

{ I |

ConcreteSirategyA ConcretoStrategyB ConcreteStrategyC
Algorithminterface() Algorithminterface() Algorithminterface(}

6. 55 %

* Strategy(Ck#%, #Compositor)

— ENXA XRPHE BN AIED, Contextff X% M KA H ConcreteStrategy E
X R,

« ConcreteStrategy(E /A% #, NSimpleCompositor, TeXCompositor, ArrayCompositor)
— LAStrategy ¥ O SEEL R BARE B:

 Context( LT3, #Composition)

— F—~ConcreteStrategy ¥ 5 KBl & .
— Y — % Strategy X R 5 H o
— ] & X — 0 K ik Stategyifi[a) & BIBEE

7.

» Strategy FiContexti H.VEFI AL B E B k. YBEBFAAS, Contextd] LUKHZHE B:
P& E BB A B ARS8 4% Stategy . B#E , Contextd] LU¥ B HIEAN— NS EIEE 4
Strategy$¥:4E . Xk ikStrategy7E 7 B84 7] LA [Fl ¥ Context,

« Contextif B % F TR R4 WStrategy . & P38 % BB 158 — ConcreteStrategy
X% 251 % Context; XFE, & U 5Context3 H , i@ H A — & A ConcreteStrategy s 7] fit
B MNHEEE,
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8. R

Strategy B A T H 89— Lo 4f S FniR A -

DAXFEELEZS  Strategy)Z K MContextE X T —RFIM T ERAMEERIT N, K
A B FATE X BB kP AL TIRE,

2) —ABRERG T F YREBEET S M EMHEERIT AN E . KA EEE
B—ContextKHIF2, NMBEUREMITH, EXLEITHETHFBIContext, Tk
BB LI 5 Context By L IIR & %, M Wi i Context¥E LA TR . LA HIBELUY B, WA
EARREHSHBERE S, BERED—HMEXME, iz R 25 R el RnE R
BATR o KB R B 5 70 5 i) Strategy I R AFHRAT LA L T HContextth B €., € 5 T4,
5 TERB. 5TV,

3)) IR T — % K4iE4  StrategyBER IR T KB BB TE BT UMY 5 — ik
B LARIMAT AHERTE — 2K ad, R AR B REESENT N, BT
TE— NS A Strategy 2 HHBR T X e & 418 4]

BN, A~ M Strategy, I 3CHATHASATEE RS T HEX A

void Composition::Repair () {

switch (_breakingStrategy) {

case SimpleStrategy:
ComposeWithSimpleCompositor () ;
break;

case TeXStrategy:
ComposeWithTeXCompositor () ;
break;

/7 ...

}
// merge results with existing composition, if necessary

}
Strategy Bz 8147 (T 55 BHE A — 1 Strategy ¥t 52 M TSR T 3% caseiB A1)

void Composition::Repair () {

_compositor->Compose() ;

// merge results with existing composition, if necessary
}

BRI L FAE R ARSE ¥ BB T E S HStrategy i =X,

4) FREEHE  Strategy X AT LR FAT MBI AR R SEH ., &7 o7 LUR 38 & g a1 /23 (9]
P A & TSR AR SR s s AT 16 8%

5) B P LR T MARF #Strategy  AERAE —PMEENRE, RE-NIEPEXE—4
i B Strategy BE L A1 A1E X EoStrategy Bl IR A AR . WA REABARME P REEIAHTH
[RIRE, BHHA X B R REAT RS & P M MFT M, A 78 B8 FStrategy it .

6) StrategyfnContextZ 4] #9815 7145 JTiL&ConcreteStrategy LM H ER AT EE
%, ENERILE Strategy i L A9, AR A BB # ConcreteStrategy N2 4 B B BT 4 53 i
MEOEBRATNMNER; 8 ConcreteStrategy F] BERNE AR P HEMSE) XM EHE
A i Context X BIEFMARH— A ERS ARMNSE. MEFEXHERE, BABEELE
StrategyfMiContextZ Bl B #H 1T EEHE .

7) ¥ T xR E  Strategy® I T — N AT REE . AR L Strategy X
BLA AT 4% ContextIE I RS B FR WA X — T8 o AEfTH A B RS EB B Context 4E 4P .
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ContextfE & — K Xt Strategy Xt 5 B 3E K H B X RS #aT & o HEHStragey AR ER K
FHZ 4IRS . Flyweight(4. 6B R F EMRR TX —H k.

9. £

% J8T T SE B ) R

1) & L Strategy#=Contextd& 2  Strategy flContext} LI /0§ 1§ ConcreteStrategy BE % 5 3
6773 150 B T 96 B B Context MU AEMTRUIR, RZ IR, —FiInk R ik Contex e R HE S H
& i3 #5 Strategy B AF— WAL R 1K, B2 KX A Strategy, X {#13Strategy flContextf# i, {H
73— 5T, ContextF] 8K % —LbStrategy N5 & HIEHE .

FH—FM g ik Contextt§ & & VBN — S B f% % 45 Strategy, &K Strategy F B 2 M 6] 2%
ContextiFK¥HE, BKE, Strategy "] AFFHEXT E M Contexti)— N5, XEERF A HRELE
ETARTE, XEFFMR T, StrategyF o] LIFER BT ENHIE . EIRFE Contextith 5t B #Y
B X — N F AR D, X4 Strategy FlContextF B & AR S —E,

2) 4 Strategy kA RBAK  EC++F, AR FIBRHLE F— - Strategy KRB — 13, R
MR AP B AR Y T &AW RN ARTUERE (1) W AR R EFEStrategy 2) EAREELT
B ZE, EXREMT, EREERMIE (I, Context) HE L HUU—/ StrategyRAE h—1S
BRI BRAR L

template <class AStrategy>

class Context {
void Operation() { theStrategy.DoAlgorithm(); }
/7 ...

private:

. AStrategy theStrategy;

Y

e BB I — - Strategy X R BB :

class MyStrategy {
public:

void DoAlgorithm();
Y:

Context<MyStrategy> aContext;

i AR A7 B E LA Strategy & 3T RIR 2K, $EStrategytE b — /MER S H
1807 LAY — 1 Strategy FI'E #) ContextF S B 7 — &, MMRBRE.

3) 4% Strategy *t R AR A Tik6)  ARBMEAEAFE B Strategy M R HETR T, Context
Wk A B XHIE, IRA R UgE L, ContextfEi[a]| 3 Strategy R BB R EHERE, R
B, BABERE; WREA, HAContextBITEHREMITH ., XFPFENTFARE FREAR
T E AL M Strategy X 5, BRIEENIAERBEE BTN

10. X5 54

BATHES LS — N F SRR, XEREE FiaterViews[LCI+92]14 Composition
FMCompositordSHI L,

CompositionZE 4 #*—>ComponentELFIME S, EFIRIR—PIEFHIEXHEEILE.
Compositionff i —/N 1% T H A 4317 5K 8% f Compositor I 3L ¥ Component Xt 5 Za HE AT o
g —~ComponentERH HRL I IEF A/ AR WG, W8 R E X T % Component
AT LA KB 8 B E XN, W LT ErT LR EEE . Composition#fiX $6{H
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f&i% 45— 1Compositor, B FIX S{ENR I EBRITHIBAENE

class Composition {

public:
Composition (Compositor*);
void Repair();

private:
Compositor* _compositor;
Component* _components; // the list of components
int _componentCount; // the number of components
int _lineWidth; // the Composition’s line width
int* _lineBreaks; // the position of linebreaks
// in components
int _lineCount; // the number of lines

}:

WEE AHE A RE, Compositionil B JCompositort i FEfl4b#:4T . Compositonf%
1% # Compositor =M, EATE X4 Component® IEH K/, I REMATWE N, BiRfE
i#Component ¥ H . KM FTE AR — 44, ikCompositorXRHRBRBITHAE
Compositori& [Fli1 8 B H#THE -

Compositor$¥ [ {# 8 Compositon ] £ 1% 5 Compositor T EREME B . LR —1 “¥
BB % 44 Strategy” BIBF -

class Compositor {
public:
virtual int Compose(
Coord natural{]), Coord stretch[], Coord shrinkf(],
int componentCount, int lineWidth, int breaks()
) = 0;
protected:
Compositor();
}:

HE # Compositor2— /MR, MHEATIGE FFERIITRE.

Composition7E & i) Repairf/E 8 Fi & #Compositor, Repair & 56 H 8 —>Component
EF XN, AT REFRM TR R (O SR e X495 ). AR5 B A Compositor
BRBRITN B H BAYE LT Component#t 1T/ &) (AT ):

void Composition::Repair () {
Coord* natural;
Coord* stretchability;
Coord* shrinkability;
int componentCount;
int* breaks;

// prepare the arrays with the desired component sizes
7/

// determine where the breaks are:

int breakCount;

breakCount = _compositor->Compose (
natural, stretchability, shrinkability,
componentCount, _lineWidth, breaks

y:

// lay out components according to breaks
/7 .
}

MAERANIKFE B Compositor FF, SimpleCompositor— K K7 —F7Component, FHHREFE
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BRILEAT -

class SimpleCompositor : public Compositor {
public:
SimpleCompositor () ;

virtual int Compose(
Coord natural(}, Coord stretch[], Coord shrink(],
int componentCount, int lineWidth, int breaks[]
)i
/7 ...
};

TexCompositorffi [l — M E N 2R HIKEE . EHKKEE B (paragraph ), H[FR%
583 #-Component A K/ Fi B . B il i3 FE 45 ComponentZ J8] (%5 H A R B A% B % —4
¥am ek,

class TeXCompositor : public Compositor {
public:
TeXCompositor();

virtual int Compose (
Coord natural[], Coord stretch[], Coord shrink(], .
int componentCount, int lineWidth, int breaks(]
):
/7 .
}i

ArrayCompositor U 9 18] BE K #4453 ) BRAT o

class ArrayCompositor : public Compositor {
public:
ArrayCompositor (int interval);

virtual int Compose (
Coord natural[]), Coord stretch[], Coord shrink(],
int componentCount, int lineWidth, int breaks[]
]
/7 ...
}i
X LA H RERE A 1533 45 Compose {5 B o SimpleCompositorZ B Component i J&
th. AUEBEFIHIER K/N; TeXCompositorfi Fi Fi 148 4 B #9115 B ; TiArrayCompositor
BMFRAMER.
S A4k, Composition s 75 {48 B {8 F i Compositor 5 i 281

Composition* quick = new Composition(new SimpleCompositor) ;
Composition* slick = new Composition (new TeXCompositor) ;
Composition* iconic = new Composition(new ArrayCompositor (100));

Compositorf & O MEAF W IT, R FRTBTHNFAAHRESE ., KAFBEE4L
B—HETEABRAERXNMED, AAXTFEBCRXHECOHN TR, — MK, Strategy
M ContextHyH N RE TR BAEZKEE L ABKEBHK,

11. 4= i A

ET++[WGM88)lInter Views## i Strategy 3k 3 % R R AT & B,

AT HESABRAHRTLALIMLI2IH, StrategyE X T AR FERS BRI L
(RegisterAllocator ) FI#84 88 KM% ( RISCscheduler, CISCscheduler ), X3t N7ER R
HirPlasaimm L BRABF R TSN RS,
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ET++SwapsManagerit B 5| LW A FHERMIRE[EGRIITEMIE. ENXEHBZR
Instrument ( ¥¥4% ) FlYieldCurve ( Z 3L ). ANEIHIRSELE IARE B Instrament 3,
YieldCurve +H B F ( discount factors ) RANKERMIM S FMAIME . LB HKE WK — 1T R
FFCH Strategy 3T R . ZHERBEM T — ARSI B ConcreteStrategyR A FAE MM E W, iC{HZHR,
PARGTBEMEELEF. v LA R #ConcreteStrategy X} 2 it & Instrumentl YieldCurve LA B 8 5
HITTESI% ., XF T FFR S ML BCIAE ¥ Strategy LB, WX REE XH#Strategy L H

Boocht{4£[BV90] 4 Strategy FIVEMR S H . BoochfE &I, X =R AR F BIFEE 0 BC IR #E «
Y (N—IFELPSE), ERMGE/EERSRY), UEKEHEN (IEFHFES
AC#% Do TE— M ERERLHMLET, HiXStrategylENERSIILRAE . B, —MERTE
74 %€ 8% #9 UnboundedCollection 3£ 414k 5 UnboundedCollection { MyltemType*, Unmanaged ).

RAppR2—ME BB 1 /B R [GA89, AGI0]. RApp Xt ERHEHH LT RAMKM
TR RMAL . RAppH IR B B2 U — Ml % RouterdE B F 25, Routerjg — Strategy
%,

Borland#JObjectWindows[Bor94 17 X & HE H# F Strategy AR IE I P B A SR B . B
m, BFELAE—ELE, FHE-TREBABN AEZHFE. RIE—1FRFABREMRNT
BET EX AN RBIT KA R,

ObjectWindows{# i Validator X} 82 K £ 35 I0E FBE . ValidatorfEStrategy X R BIH T . i
A KR RIS BICA — Pl AY Validatorxf . IR FERIERN, FAAEM E—18
ESS (—NEIERBEMBIT Do M EHEXAN, MABILEMNNRIESRIERE . ZRE
K SRR T — S, BN F HRange Validator, ] LAE T 4% Validator3$ 1R A 5
IR SR -5 2 P A G O B0 LE SRR

12. A X A X

Flyweight (4.6 ): StrategyXR&H RBIFHZEEBRTE,

5.10 TEMPLATE METHOD (4R 77k )— 1T A BN

1. &H

EX—TREFHERNER, ME—-ELRERDTFHEF, TemplateMethod{# 15 73
AUARZE-NMEENEWETT B LZEENEEEEL R,

2.

% B — 4t ApplicationflDocumentZE I 1 FIAEZR . Applicationk A RITF—PCOHW
PASMRIE R A0 3R, n—A3efF. — B — AP s BN RE, Eith—
ADocument X R FER .

FHE SR A4 82 09 O A 7T D458 1t 4% 7R Application fiDocument & R HEEME K. Him, —4
22’ B %€ X DrawApplicationfllDrawDocument 72 ; — 4~ FF & FE X Spreadsheet-
ApplicationflISpreadsheetDocument 72, 1 F WEFFR .

AR # ApplicationZ 7E B #OpenDocument¥4E H E L T T FF M B — 4 SCRY B B B«

void Application::0OpenDocument (const char* name) {
if (!CanOpenDocument (name)) {
// cannot handle this document
return;
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Document* doc = DoCreateDocument () ;

if (doc) {
_docs->Addbocument (doc) ;
About ToOpenDocument (doc) ;
doc->0Open() ;
doc->DoRead () ;

docs
e Moy
Save() AddDocument()
Opent) OpenDocument()
Glose() DaCreateDocument()
DoRead() CanOpenDocument()
%& . AboutToOpenDocument()
MyDocument @ -~ - ~-~~~~=4 MyApplication
DoRead() DaCreateDocument() O 4------1 retum new MyDocument ﬂ
CanOpenDocument().
AboutToOpenDocument()

OpenDocumentiE X [T F— PN X BN EEL T, CREBZUERERETH, €
250 HM X DocumentXf %, HEMBICANXEEST, FEN—DXHFIEBEZ
Document,

A 1¥ROpenDocument K — 448 5 5% (template method), — AR 75 1k B — todh 2 698
YERE X — R, MFEEEE G EREUREEANITN. Applicationf) T8 E X
SO R B RESS BT H ( CanOpenDocument ) FEJE3CHY ( DoCreateDocument ) [#.B{&
HEA . Document T AW iE LIEHCRY (DoRead ) MBS E., MEFE, SRyt
FE L —1#:1F ( AboutToOpenDocument ) it Application¥ 2 SiH i SR ] b 4 8k 4T FF .

B ERMRBEE L —1TEEPH—BER, BERFERE TENNERRE, BE
FtiFApplicationfiDocument 7B A X 46 LA BUK E ENI& BHF R,

3.1 A

AR R T T HE AL :

o — KWL NEEMAEHTS, HERIENIT RS TEELH,

B FRPLAIMIT AN BRI RHEPR - MARLEKPUBRCRBESE., XL
OpdykeFilJohnson il iRt B9 “E UL —MIL” B— I RIFHHF[0I93]. B IEIRT
RARBETHARZA, FEEARZLETENHORE, 85, B— I ERXSH Y
BAE BT R B WX S AN [F B

cEHITFRY B, BERFEREFESIEAH “hook” B/ (BRMBE—F), XHEMRA
VRIS ST B

4. %M (ARTRHRH)

5. 55 %

* AbstractClass (#i53€, Application )

— E XS RIERE ( primitive operation ), BN FREEENTCIILILH — B
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AbstractClass

N
TemplateMethod(} O- <} ~----=w==--~ Brimitiv tiont
PrimitiveOperation 1(} e eOpera 0
Primitive Operation2(} PrimitiveOperation2()

¢

ConcreteClass

PrimitiveOperation1{)
PrimitiveOperation2()

— LB —MERT L E XN BERER ., ZERFENUARARERE, BRAEX
{£ AbstractClass Y H fth X 52 # B9 #R1E .

* ConcreteClass ( B4k, fnMyApplication )

— ERRIERELSERE LD 55 E FREHERN PR,

6. 4k

* ConcreteClass§E AbstractClass K LB R AR H B

7. &R

B TR MABEANEERER, ENEREPRAIEE, EMNRRTEREIHL
HATH '

BAR T B R B — R R m) Wi 50, SXRP A B RAR A ARSI, BP “HIIREAT,
HATHRIR" [SweBS5]o XIEHIR— XL EA—NFRIBRME, MARMER.

BAR IR AR T O 2R B BR1E

o BUKKRYE ( ConcreteClassBUXT % F JHIHR4E )o

« BL{K#) AbstractClassFy#4E (B, 8% X F254 F#R1E ).

o JRIBEAE (B, HZREBAE).

» Factory Method ( £ L Factory Method (3.5)),

* $3FH#R1E (hook operations ), BRUETEHEMITH, FRUTUELERHTT B, —1

B EMETE B BREE R — T8I, ‘

R B — SRR 7 1 i P i E R TR (RTABEE X ) LA KL B4k
REME (MBHHEENL ), ERFFOLEA—-IMHEE, FREEELTHR T RILRERER
HHAERERE XK,

FAALOLES B E LR RIERY BZBRERIT R, Han 8RR EE,

void DerivedClass::Operation () {
ParentClass: :Operation();
// DerivedClass extended behavior

}

AERR, MURE S EICEFARYRNIT N, RITTLEXH - RERR Y-
B, LIRS SOKTT LA FRY R A7 h. e, ERXEMER % F A
BTRME. FRTUESE XM TRE.

void ParentClass::Operation () {
// ParentClass behavior
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HookOperation() ;
1

ParentClassZs B f{JHookOperationft 4t A48 :

void ParentClass::HookOperation () { }

FHEFE L HookOperation A BEMFTH :

void DerivedClass::HookOperation () {
// derived class extension
}

8. %I

BAEA LA BEAER:

1) ®AC++F FEH (EC++, — PR B8 A0 LR B AR vT LALBUE SRR R AL o
XERUEENTH AR 7 A 2 MEE LR FIERESE XA B R BEFEA AR
TOEE L B AT LU BAR J ik SO — A HE HE i 51 sR 8o

) RERY RIERE EXEBRTEN-TEEHHNRRBRL N FRAKIRZE
HEENUEE LR R RENBE, REEEXWRERE, BPEFREITK.

) LA ATLUGANEEE LHIRLERERN & F i E— R SRLGRBI e, B, A
FMacintosh/if I MacAppHESE[App891 45 HEAR J7 ik L RiT 4% “Do-", 4l “DoCreateDocument”,
“DoRead”, %%,

9. KA 74

THEBIC++ LB T — LR ) F R G AENEN. XIMPFRETF
NeXTH AppKit[Add94). FRB— X RERRF LLEMAE View, — M REEHA “HBE”
(focus) RAEMA TR ESTEMHELERES (MBIEMFEER), BWMRERN “EL" 25
AREHATL T, ViewSERE] H-F I X AN

HAITADisplay AR L RMIEX A, ViewE LW A HAA#4E, SetFocusH
ResetFocus, #M5)i%EMERLERE . ViewlIDoDisplay4 ¥ /F L i B IF f92 R i g,
DisplayfE DoDisplay i #8 FiSetFocus LA iR B 4 BIRZ ; Display it/ 8 FiResetFocus LB 4 B

void View::Display () {
SetFocus () ;
DoDisplay () ;
ResetFocus () ;

}

NUEFFAERRSY, ViewkI % P B ¥ A ADisplay, T Viewf)T 2558 % & & Y DoDisplay,
View4< & ) DoDisplay ft 4 {1 A :
void View::Dobisplay () { }

TREELEUMMENSFELETR:

void MyView: :DoDisplay () {
// render the view’s contents
}

10. &40 3 A
B EAEEREE, ENJLPTUEEM M HREPHI . Wirfs-BrockH A
[WBWW90,WBJ90] & 1R 47 iR R it 18 T LB Bk .



218 RHBA. TARGaRHHH R

11, A X AR X

Factory Method#:, (3.3 ) ¥eEMm LA . E3PL—THMHFH, DoCreateDocu-
ment3 /&2 —-"Factory Methoud, ‘& H R H #:OpenDocumenti&E [ o

Strategy (5.9 ): ARARIT B AR ARBUER BN —FP4r . StrategyF B R U TR NTE
%o

5.11 VISITOR ( iilaj# ) —XHRITAHBRRR

1. &8

RAR—MMERA TR RERP AL TENBRE. CHERTUESREE TENLLRTR
T XAEH TFX BT RWFHBRIE.

2. B

ZE— N wiER, TRERFERI-THEZEERN ., ZAFSTFEMBIBEN L
FEBRELIHAT “BSEL th, PR EREMANTERCLEENT. chFEL
AL, BRI e aREE SUF BRI ITRBGE . REMA. RES T, RETRRESR
R ME, %%, Wi, ErERAMSIEERHTHERRITE ., BFEM. code
instrumentationLd R AR FF BT ZFEE

X AR R BER XA M sUET AR AL B, B an st & A 1B A] A 45 A5 A Bk
AEFHRBERBBERLEME QM. AR TREFIMNE, SHTAENR
B, EHERTERREAME, %, SEBNESYRKB THHFMIES, BXTF—
T E R T HEHA K,

Node

TypeCheck()
GensrateCode()

ProttyPrint()

A

l 1
VariableRefNode AssignmentNode
TypeCheck() TypeCheck()
GenerateCode() GenerateCode()
ProttyPrint() PrettyPrint()

L ERHEE B8 T Node KRR —H#B5r. XBMRER, HHT7H X L3R E 5 8B & sk
REPEIHENRGEEUER . EUEFBER. BREUGERE SHERITEORBR
WM BAE—R, K- EREL. WA, MmFORIEEEFEERRIFNARLE,
QNIRRT LU ST S B B R, OF BLAERSE S SIS FAEA TR EIRgE, BAaEF—i,

BB ERBABER, WA LGS LB PR BREGEE RIS (KA
—AVisitor) &, 7L Tl SOE BB T RAZR A MR TR . Y- R B
%7 BiEEN, RAEEAVIAERE-TEE A SLREENER. RERAN OB ZTE
AEER—NBH . RIEVIRZER R RTERPITZBRME— X —REURT R ERTRNE T
i,

Blan, —AE VR B g Rs o BBl oL 7 B A R 5 A b B TypeCheck #4E %t
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— M ERH#HTEREE., 515 KA TR A K TypeCheck LA LI B 5 1 TypeCheck

(ZWHITEARMER ), IR ZRFHREAVREN P BEHITRAULE, BATHELUE

—“"TypeCheckingVisitor¥{ 52, - LAX M F A~ SEAEMBIEER LA AcceptiEfE, &

— 85 B AE LB AcceptB g S EIE ) & . — MERIESS S8 A & By VisitAssignment B 4E

i —~48 & 51 Fi#% M Visit VariableReference , PARTIE AssignmentNode ) TypeCheck#E BLTE
B, A1 TypeChecking Visitor ] VisitAssignment#24E ,

HEVIEEAMULREERARE, RITTENEHREERORES - MBS
NodeVisitor, NodeVisitords/i 8 — NS E X —TIE. —IFTEHBRFERMNAH
€ U NodeVisitor@IF B F, HEBABFEAS S LT MEHFEN FARLHNRG.
VisitorfS X G — i RV ERE R B — 5% S B XK Visitorh (Z2RTHE ),

NodeVisitor

stitAssignmenc(Asso’gnmentNode)
VisitVariableRet(VariableRefNode)

A

{ |

TypeCheckingVisitor CodeGeneratingVisitor
VisitAssignment(AssignmentNode) ngsngnmm(Asgignmnmwe
visitVariableRef(VariableRefNode) VisitVariableRet(VariableRefNode)
Program Node
Accept{NodeVisitor)
AssignmentNode VariableRefNode
Accept(NodeVisitor v)  © Accept{NodeVisitorv) O

- —

[v-~>VisitAssignment(this)q l:>VisitVaﬁathef(misH

A Visitoris, LWAEXFHNRBR: — M TFEZRIENTE (NodeF?ﬁ() 5—
ANKTRLF 2 X3 e K ERAEAS TN F ( NodeVisitor)2IK ). AR EZRBWIEIn— 1 FH T2
BPT REE — M ERME . RBEZHFSFEZMNEEARYE (ARFEEMBT M Node 72 ), ]k
i 15 7T LA R B89 8 SUHT BN ode Visitor 725 LA hn Br e ThRE

3.iEAK

T HIE LT F VisitorE R : ‘
— I REMBAEREBEXNSE, ENERFRKED, MAREX X XSRS KT
HAKRHHRIE.

o BB — RGN TN RBTREAFE KNI RN, TR B RIEX s
B 1537 XEEWREIK, VisitorfEIGHR AT LUE AL I IRME R R R B UE— 2Kk,
BRI REEHPARZ R AILER, F VisitorB 1L AR U & T EH R,

« B XM REMEIROUE, BEETREUGH L SGHTNERE, EMRENAT
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BEEEIAHRENED, XAERTERANRN . RMNEEBLEERE, B
2T RE IR R TR X e vh o SO SUARE ST
4. % H#

L fren L . e e VIGHOT

VisitConcreteEismentA(ConcreteElementA)
VisitConcreteElementB(ConcreteElementB)

i 1
ConcreteVisitort ConcreteVisitor2

VisitConcrateEiementA{ConcreteElementA) VisitConcreteElementA(ConcreteElementA)
VisitConcretaElamentB(ConcrateElementB) VisitConcreteElementB(ConcreteElementB)

[ |

Accept{Visitor)

[ /1\ ]
ConcretsElementA ConcreteElement

Accept(Visitorv) Q@ Accept(Visitorv) @
OperationA() ‘ OperationB() ;

I v—>VianoncreteElementA(mis)ﬁ , v—>VianmcreteElonms18(m;)q

5. 554
* Visitor (j[5]#, #MNodeVisitor )

— NEM B G ConcreteElement ) 5 — K/ B — A VisithpfE . BRI B FHIFF
FEFRIR T &3 VisitiF R 45 V7 ) F AR, X B0 v LA & IE # i R T &
B RARRE . XD R AT LB T R B O e,

» ConcreteVisitor ( B{&ijjla]# , NTypeCheckingVisitor )

— EHE dh Visitor S B ERME, BMRESTAB RN S, WiXBREAKIE
XF R FE5H X R 2K . ConcreteVisitor VB LR T LT 3OFFH#E M RIRE .
X—REEEER RS TR BRBER,

* Element (JT#E, fliNode)

— & X—"AcceptifE, BL—NRENSE.

« ConcreteElement ( E{AJCE, fllAssignmentNode, VariableRefNode )

— SEBlAcceptifE, HIRIELI—HRE NSH

« ObjectStructure ( X454, Program )

— RBEREEnTE,

— AR NEENE O UK RE R EHTE.

— R TEE (&R Composite (4.3)) BR—ITES, N—IIES—IKFE

I
ao
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6. th1E

s —MEM VisitorBE K ) & P 18— Concrete Visitorif R, R J5 8 %A 254,
FHRZ VIR E Vil g — g,

o Y ATUEBRE, EEEXNN T e VisitoriR ., MBNE, T ER A S
HREN e — S B UAE Z T M H AR B RRE,

TEOZEERUEH T - REW . — D UiEE AR TCE Z B HME.

anObjectStructurs  aConcreteFlementA aConcreteElementB aConcretaVisitor

L

AcceptiaVisitor)

VisitConcretoElementA(aConcrateElamantA)

—

Accapt(aVisitor) i‘T

-] VistConcrateElementi{aConcrateiementd) |
ﬁ}r OperationB() ]
. | T

7. %R

TR ) A — SR R

1) R ARXARR S TR e R4 DiRIE EEINKE T 5 2ext S 454 (9 1 Ry 22
ERBRES T . (UHHM—DHN I EE A E X REH FEX—NFHERIE. MK,
R BN BAESNHKZ ERTE, & U MBRERLHBRE—%,

) E AR T RXGBRERS BELLGRE  MHENITHARRDSHEE UEM R
BAKLE, MEEFE-THREF . BRT IS BIRAETNE BRSSP, X
BABERI AL TX S u A2, AL T XD mE b E X EE, A5 S HNE RN
WHEAE T UGBS A i R H

3) 3§ mm#f #3ConcreteElement £ R B3 VisitorfE 2 fH 15 4 LI N5 AU Element ) 72 . 45
#B— 1 #H #ConcreteElement & BAE Vistor P — M H W ML 848, H 7 f—4
ConcretVisitorZ$ -F SCBUAI N 8 1E . A AT LATE Visitor PRt — MR B SE B, X —SoBLA]
PLEi K ZH ) ConcreteVisitork & , {BiX 5 H B — M EB R MR —F s,

P LATE B F U 1) 25 0 5 B C R R R R A HBAN L2875k, BEATHER
S5 E R ERE R BRI SAE I R, IR ERA FConcretElementZ A 3 3k
M, VistordBUEEBMAEY , EXMERT, HEAMBIXEME S E X IeE
ATREEA S —2, MR ElementkEREBFEH, TARRKBIRIERE KRB, &£
AT LA B /R B S6 i 5

4) @ X BRI E —PDERE (B Rterator (5.4)) LB AT AT 2a04E
BRAERE T B AXE a5, FIRHA XS . BREERBREM A RARTELBINS
LHBTHRAE. BII0, E XFEHSE MlteratordE 1 R BED A7 K ltem Ay X 52 .

template <class Item>
class Iterator {
1/ ..
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Item CurrentlItem() const;
}.

X RE TR RS SRR TR TR EA — MRS K tem,
WRZEEAXFRE . B UTRABREHRERXIR, AT —>Visitor# DL
RBHIN R, Blin, &

class Visitor {
public:
/! ...
void VisitMyType (MyType*);
void VisitYourType (YourType*):;
}i

1, MyTypeFlYourType "] LUSELTR, ENIALYAM R,

5) BRRE HUREGRXREHPHE— RN, EABSEBRS, WREA
Vil %, X—REGEANBSMNISEERRHITRITERIE, REEXALREER.

6) IR E  PilhH H ERE ConcreteElementdZ O ThEE R 58, R LAiLRIFEHITE
MBI, &FRE, ZEXEFEERBRERITEAPREOAILERIE, XARBSBERE
OES g ¢

8. £

BN REWEE —DNHEXM VisitordS . XMV E LR E T REWHE—1
ConcreteElement2& 75 Bf —-VisitConcreteElement¥4E ., & —-Visitor b i Visit¥EF B &
BN — 15 E M ConcreteElement, LA fF& VisitorH 1/l ConcreteElement 3% 1,
ConcreteVistor2S H F X 8 —VisithfE, M1 ##H 5L A ConcreteElementdS SE 8L 5 4% 58 1 ) &
HEXMITH .

FEC++H, VisitorZ ] LIXHEE X :

class Visitor {

public:
virtual void VisitElementA(ElementA*);
virtual void VisitElementB(ElementB*);

// and so on for other concrete elements
protected:

Visitor();
Yi

& ConcreteElementK LM —MNAccept¥lE, XN BRERBIHEEPMHN T A
ConcreteElement2S f Visit... FI3R1E . 3B B 445 B8 F 9 BRE R QUK T o B 8 ik i
FihmHERAEe,

R TEFER R

class Element {
public:

virtual “Element () ;

virtual void Accept(Visitor&) = 0;
protected:

© HNXERMEFEBHSHEEAME, RITTUEHRRERIRRA X SRR E AR, Bl
Visite REMNERAIFGBERL . —FHHE, ERETIHE-AFEZ. BTBEBROEMERNMN, R
BEMNEATANSR. H—FE, SNEEABHARR, TEEAANEERTENARTIRARNS
BT . REZXBABORT RIS RBERIBKTERITFELR,
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Element{);
}i

class ElementA : public Element {
public:

ElementA();

virtual void Accept (Visitors v) { v.VisitElementA(this); )
Y

class ElementB : public Element {
public:

ElementB() ;

virtual void Accept (Visitors v) { v.VisitElementB({this); }
}i

—NCompositeElement3S i RESL X HESE B Accept :

class CompositeElement : public Element {
public:

virtual void Accept (Visitors):;
private:

List<Element*>* _children;
}i

void CompositeElement::Accept (Visitors v) {
ListIterator<Element*> i(_children);

for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Accept (v);
}
v.VisitCompositeElement (this);
}

T R 24 6 VisitorBE 2t 7= A 1 L Ath B 4~ S5 B ) 3 .

1) %% ( Double-dispatch ) ViRl &R RIFVRABUE LS B v] 4 S0t 18 hn 3 _E R4k,
HIKBX — R T —Fh R AW TR (double-dispatch ) BIFEAR, XB—FRERMBAR,
H b, ~HHEEREFHEEEIRX AR (#ia1, CLOS), MARC++HISmalltalkiXH K
EH XSk (single-dispatch ),

EHRSRIEFY, AKAB—FREEERLA-NERBEFRANFTE: ZHERNER
BWERER, B, —/ GenerateCodeif>K¥ £ IR FH I IRIEVE TR E R E X Ry 2K
B, fEC++%, ¥—~A VariableRefNode L4 8 H GenerateCode¥ 8 A VariableRefNode::
GenerateCode ( B4 — B3| A ), MXF—1 AssignmentNode# F GenerateCode¥f
R Assignment::GenerateCode ( 'B4E R —TREREMRL ). B LAGRLKBEANBREH BN
TR AR MR RI AN

WATRBWRE BB ITHRIERE THEROBPEAAANBREROERY, AcceptR—1F
double-dispatch#/E. BH & XRE THANLEE: Visitorf KB MElement 2R . W4T IRfE
il ol R — AR T M R FR R F A4 ©

X J2 VisitorBE R KB ITFE : 15 B PAT A ERAIEA (U E T Visitor MR BUA YL E T BRI K
ElementfJ288 . ] LIRKERVERR A HSEE FEElement3E O, T LM AE—1-Visitor$, 3+

O WMRBMATUA NS, BN ARTURZS|MBRNUSR, EERERA DB OHR®E? Lt
o AL ZE 43Ik (multiple-dispatch ) KI—MEH, HEZHRFBENBRELTERREMNLY. (FE
FCLOSFZ K. ) FEXHFRHRRESIRKBEFT T, VisitorBIXHRAIMALTT o
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1§ F Accept#E 12 1T HATHEE . ¥ JEElement3Z D% T & X — 1 FH Visitor FEM AR 4
FrHElement 2K,

2) f A @ REEH —NUHRFLAVIRX N RERNE TR, B8R, €
R BT URGE N RERBI TEH =P HEE—1: WREWS, iz,
R— LR B X E P (S Wlterator (5.4)),

EEONRERAFTEN. —PNESGRTFNEHTE#HTER, G-I TERAA
Accept¥EfE . Mi— & &# ik Accepti il i T EN & FHEIF e E—1ET
1% F Accept.

B—MERG RREBEA - EREBERVIBIEN TR EC++H, BEFTLUE ANEEASE
AT LA A RRE AR, BURR— IR T3 — 7T AR — BB X . 7ESmalltalk+, &
HHEA—AATPERE, XPAIERB[ERdo: M— 8k, BARBERSHIREMEHR,
R — AL RIFBARE LRRE I REM AT ER . FEXETF—IAHEAR
RePEE WA J/— R LAZA TR —NSEARF R EN— N RIEMAR LU R £ ASH
FRAEH—D8RE, AT, WRVEZ HERECUE L8 A ZOT R REN L7 3 HKE,
FEH—ANEBEA B VisitorlE B A S A

HEZTTLIERD BEBEV NES, REXERFEGTE—/ KA ConcreteElement, 7E
g —~Concrete Visitor PR E & HlR T S . BB 1 R I E DT B & H i R RER R
M—MERMNE MR, BB TR REMABRIELE R . RITEERBDRA—FH X
A& B — B F o

9. RAL T4

HRiMEERSEAHX, KTk EHA7EComposite (4.3) RBRFI—FE LK
EquipmentZ& 3K 6 B VisitorBi = . TATHE(8 F Visitor® L — 28 Fl T B AT RHF 10 18 B s
# RAERNEIE. EquipmentRIEHH R, PR EHA—E B A Visitor, HERATTLINPIR
B oA L HMZE N2 RN A

iX B & Composite (4.3) FEquipment2t, FATH EEHM—AcceptiRfE, FHAI5—
MR E—R T,

class Equipment {
public:
virtual “Equipment ();

const char* Name() { return _name; }

virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

virtual void Accept (EquipmentVisitoré);
protected:

Equipment (const char*);
private:

const char* _name;

}:

#FEquipmentR1FiR M & HRYE, FINERIFEMNE. M TREMLHBE (I, K
B RIHMFER ) 758 2 HE SGXERIE,
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WEpR, FrAREVINE MBS RETLEA BB IERNESR
BBRETT AR A

class EquipmentVisitor {
public:
virtual ~“EquipmentVisitor();

virtual void VisitFloppyDisk(FloppyDisk*);
virtual void VisitCard(Card*);

virtual void VisitChassis(Chassis*);
virtual void VisitBus(Bus*);

// and so on for other concrete subclasses of Equipment
protected:

EquipmentVisitor();
}:

Equipment 2K LA A # [F] 9 7 R E L Accept: 18 EquipmentVisitor ¥ i %3 h; T 4% 5%
Accept#FR KA HRAME, .

void FloppyDisk::Accept (EquipmentVisitor& visitor) ({
visitor.VisitFloppyDisk(this});
}

5 A RF & (JLHZ7EComposite# X H CompositeEquipment ) F 2 ) LI
Acceptht, #HILEANFHEHEAENE A AcceptdRtE, RJaxt A A VisithfE, B
. Chassis::Accept™] %41 F X AR J7 R & P BT B 3044

void Chassis: :Accept (EquipmentVisitors visitor) {
for (
ListIterator<Equipment*> i(_parts);
!i.IsDone();
i.Next ()
) {
i.CurrentItem()->Accept(visitor);
)
visitor.vVisitChassis(this);
}

EquipmentVisitorf) FRIERFEM LB L TFEME L, PricingVisitoriT B iZik &4
TR, BEITERARE RS (KA HENURMARARE (WESMAIKE)
TG i s

class PricingVisitor : public EquipmentVisitor {
public:
PricingVisitor();

Currency& GetTotalPrice();

virtual void VisitFloppyDisk(FloppyDisk*);
virtual void VisitCard(Card*);
virtual void VisitChassis(Chassis*);
virtual void VisitBus(Bus*);
/...

private:
Currency _total;

}:

void PricingVisitor::VisitFloppyDisk (FloppyDisk* e) {
_total += e->NetPrice();
}
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void PricingVisitor::VisitChassis (Chassis* e) {
_total += e->DiscountPrice():;
}

PricingVisitor# i+ Bt & WP A & S B MH& . B Pricing Visitor7E AR B 5R 5t bR &K
KB EEFSEREN R, I, RATAT R PricingVisitorR BRI A — &
SEHIEY E Y RS .

FATAT AR B X — TR RIE RN,

class InventoryVisitor : public EquipmentVisitor ({

public:
InventoryVisitor();

Inventory& GetInventory():

virtual void VisitFloppyDisk(FloppyDisk*):
virtual void VisitCard(Card*);

virtual void VisitChassis(Chassis*);
virtual void VisitBus(Bus?*);

/...

private:
Inventory _inventory;
}:

Inventory Visitor A Xt R 45 i G —F R BB & Rit 8 M. Inventory Visitorfl F§— 4
Inventory2, InventoryE X 7 — DR FRME (MhAbrg ),

void InventoryVisitor::VisitFloppyDisk (FloppyDisk* e) {
_inventory.Accumulate (e);
}

void InventoryVisitor::VisitChassis (Chassis* e) (
_inventory.Accumulate(e);
}

T R el 7 — AN A 454 L 8 Fl Inventory Visitor ;

Equipment * component;
InventoryVisitor visitor;

component ->Accept (visitor);
cout << "Inventory *

<< component->Name ()

<< visitor.GetInventory();

BU7E 3R A7 8515 BE 4] F VisitorB 2 32 Bl Interpreterfi X, 3R 4~ Smalltalk 5] F (5.3 ), 4
FEKFIF—H, XNFIFIEE/D, VisitorAl BEH RREW A RIVB BT, HEEMBFHSE
BT anfarfd X ANMER . S, BRI T —FER, ERER T EARGRENEE,

BT R (ENERER) BUANREAR, HEECINERE —accept: L, BURIM]
EHHRH—NSH . #EHSequenceExpressiond, accept: HEER

accept: avVisitor
" aVisitor visitSequence: self

fEZRepeatExpressionH?, accept:J7 ik & i¥visitRepeatiH B ; 7EZ AlternationExpression,
B & i%visitAlternation: {4 &, ; #EZ LiteralExpression, ‘B & i%visitLiteral:JH &,
X VAN 38 0 A P 4L Vistor fE IR 15 7] BB % . XF F SequenceExpressioniX 25 ik $ &
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expressionl fllexpression2; X} F AlternationExpressioniX 46 ig ¥ R alternativel Hlalternative2;
X} FRepeatExpressionf&repetition; ifij %1 F LiteralExpressionll] & component .

HA&H)75 ) & 2REMatching Visitor, A ERREMNBIBEEREAHLNG, HEAER
CHRABEITEG, HEKXKBOARMN Z 47 FRepeatExpressionEHEE B I E WA,
REMatching Visitor26H — > SLH48 RinputState, B & R T & F NinputState S $
B ACEL R ARG S LS, Sinterpreteri X P R A R K M match: FEEER ER—-HH,
EANTERE BlZ R A AT LAC AL 7 B8R & LR IR SRR 2.

visitSequence: sequenceExp
inputState := sequenceExp expressionl accept: self.
“ sequenceExp expression2 accept: self.

visitRepeat: repeatExp

| finalState |

finalState := inputState copy.

[inputState isEmpty]

whileFalse:

[inputState := repeatExp repetition accept: self.
finalState addAll: inputState].

~ finalState

visitAlternation: alternateExp
| finalState originalState |

originalState := inputState.
finalState := alternateExp alternativel accept: self.
inputState := originalState.

finalState addAall: (alternateExp alternative2 accept: self).
~ finalsState

visitLiteral: literalExp
| finalState tStream |

finalState := Set new.
inputState
do:
[:stream | tStream := stream copy.

(tStream nextAvailable:
literalExp components size
) = literalExp components
ifTrue: [finalState add: tStream]
].
~ finalState

10. &40 5 A

Smalltalk-804% %25 H — MR M ProgramNodeEnumeratorf Visitord , 38 i F IR 4047
FABHEL, EREATRBEERMEEERITH, REE WX T,

IRISInventor[Str93]& — M TH R ZHEIE N AN T EM, Inventori— =47 HE
AR —TE RN REH, BB NIUTHRBEEE. EulH— TR
B M AR HFZ R —LBEERUARN T RBI XN ZRWEM . Inventorfl TR K
“action” WIVFME)ERMBLX — M, ERER. BHAE. Eil. EANRE D RESRER
A & BHR AT ) A RALFE

FERE MBS E RS —, Inventor HC++LM T — MM R ZH BKHFis
T ZRBUFEM— TR, EXTERPITRRIIANEMIIRRLE AL, REFHF
SELRRE T 0] B TGS LR R EFE 4T -
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Mark Linton 7EX ConsortiumfFresco Application Toolkiti it 8A F 4 T R
“Visitor” [LP93].

11 AR

Composite (4.3): Vi8] AT LAF F 4 —~ i Compositef TUE AN REAG AT ERAE

Interpreter (5.3): i[al & W LA TR

512 TAHRAAIITE

5121 HETWK

HETURMBETAEKINEE, E—MEIFHIEN T ENIELE K ERER, X
BRI E L — D EEX AN TR, XHE SRR AR T XA TEe, EN1E
ALt S EME . X R E X — MR IOR MR X e RN R, I HEE X
BRKIEX X R © kn . B,

o —Strategy Xt R # 3 —H 1 (Strategy (5.9))

o —StateXF R B FE— N 5REHKXHFTH (State (305) ),

« —A~Mediator¥ % £ 3 X} 52 [ FI PN ( Meditator (5.5) ),

« —/MteratorXf G2 £+ 2 7 o) Fl [ — B EXF R P SN (Tterator (5.4) ),

XA T BFPRAITEESSREN T, KEFEBEEAHNE: HEZITERE
MFT g, FMERXEHITEHEENR . WRAMHEAX R, 38X R
IheE &2 X 2 B A W RAYME L3 EIM—FR 5. B, —4-Strategy 9RHS AT B @ik A 5
HContextsH, Mi—>State RIS AT BE SR M Context 2 F HIESLH .

BARRETA BN RITHEREE XS EIDIEE, #la0, Chain of Responsibility ( 5.1) #]
DACBE EEH MR (B —AM ), MARXENRAIBCEFETRET T,

R T AERE NS —DNRFE S FAEFTA M7 AEREE LR Z B FSE
X%, PFRERMEERE AT E ST RGOV ARy ke —2E A28
ELiopoe

5122 XRIEASH

— SR B A S AR AESXT S, FlinVisitor (5.11), —4 VisitorXf R R —NEHE
I AcceptiBVEHIB R, X MRVEVEH T X Visitor Wt RiF R BT R . BARLURTE B LB Visitortd
KB BB Visitor U A i E — BT R MK F , {Hvisitor AREA R B Ui RIBIXT 51
—%‘S'ﬁo )

Hi#RE L —SalfE RS MBI ER NN ER, XEMREERSHIFH. Command
(5.2) fMiMemento ( 5.6) B Fix—F ., FECommandF, LT K ; TFEMemento
i, BEREE—ANMREENEEHZAMABRE. EXBEHFELT, SBREFMLULE-1E
RN TER, BEPHFALERAIX—E. AXBELE —EKE: FCommandXHEE

e BEANEEHEETHMAZAEN, AbstractFactory(3.1), Builder(3.2)fIPrototype(3.4)#F#3: T R TF A&

R 8181945 8. . Decorator(4.4)E 3 T 7 LIS A — X RAGERT . Bridge(@. 28— MRS E WL
e, e UL 8 iRk,
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BEZE, HRHHITCommandX R RE—NEEMEE, X, MementofE HIEFH /N, UETH
o EEE A —MELE. HRERTERELRNS EHNE P RAMEMTEZS8RE.

5123 BEEMZEHELIRHESH

Mediator (5.5 ) #MObserver (5.7) BAEEFMER, EINIZEMNZERIZ, Observeril
i3 5| AObserverfiSubjectXt 5 K /3 75815, MiMediatorXf S T H AR SR EIHELE .

TEObserverfi s, RNEEHEZE— LR AL, THiR HObserverflSubject i &
MEMEREF X TAKR, EEEXHNEZEMBERERNTRARE: — T EREFEEN
MELE, FAAN—-NBEIRHREERRS —PUEENBiR. Mediatorf X4 H W EEF
MARS . BRI — N RGRTEEBIE TP E S,

A% BA R 0T & AR ObserverFiSubject b4 A% 7T & F fiMediator A 5 — 28, Observert&
KA M T ObserverHiSubject [F] i 4 FI ARG, BB =ENEEHNNTES FEARE,

7y —7 T, #XIFObserver, Mediator #E (5 W EA S HM ., WEEMBIBETEEN]
gO R IRIREgEREX, HHBREEFHHEENERFPRIMAEEN ., MREKT#H
Observerft R, RGMBEMEEM HIREEEN T XNEBEER, I+ HIREOHET REPRE
o AR, Observerfiz5| AWEEMEIRSHE N RGMEHEMRE

Smalltalk ¥ f)Observer o] LI Fi {5 B # 17 S B4L LAVI [R] Subject BPRES, HL 5 EC++HH)
Observerdfitt, EfTHAE KK EAt, iX{#15SmalltalkF ObservertMediator 5 Bk 5| 1,
B 1t~ ~Smalltal kF2 FF 57 38 B 2 {# FlObserver i — /> C++T2 ¢ 7 W) £ {8 FiMediator

5.12.4 M&EEMBWE RS

YA REERTAHTI AN, EMNEBEAKE, TR - TRENSZMNEA
WrEEREE M, . WEE. BAHE, MBI ESEEY R &% & Ml
B, HEMNXSAEARMRESE.

A 2B — 4~ Command X SR E X — MR R EFE A — M EKE ZHHSERR. M
XEFHERE, T ER. ‘

aninvoker aCommand aReceiver
{sander) ({recoiver)

Uaocme{) [i] Actiong 3

CommandXf £ #2147 —MMEACIH R A4 O ( BExecuted®tk ), ¥ A% E MBIk E >
6] B i 4 XAE— DM R E B AR E T U S AR ZERE —BTE, Xk k%E
H5ECERE, EAXEES TEM. b, ATUEAHCommanddg, AARMREESE
e HBCE . BARCommandEH R T AFEHERFRMLRER, B EB—1T Rt
- BREEEBFE-NFE.

WMEEHEABLE X~ EORBERERPRAENKRE, NTHEREE (BiF) Sk
# (MEE) B8, Observer X T — M HbCommand BN REE - BEHE, HA—1
HARARER 21K E, FAHK B UE TR, mTRERFR,
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aSubject anObserver anObserver  anObserver

(REE) (HRUCE) (Bl i)
1
Update() U
Update() . H

Update() -
T L‘]

M %E & K F B Subject MlObservers: O & 8 T 4L B Subject AL R ITH, HLX4XTR
A gk, B FAME E AR BT T R,
A E R LTS i — M MediatorXt R BB EASI A, MM Ei1#8, WTFEFR.

aColleague aMediator aColleague aColleague
(REERRYE) (REEBWE) (REEERE)

|

I

T

—Mediator Xt £ K % Colleague X R M M E R R E B HEPENMER. Hk&
Colleague Xt LB id MediatorBE OB R, HAXNMEORBEEH, HEMRAEHE
Mediator ] BEAR R AELHE B C W4T KK, AIUUAH—EF AN HERGHEIFITESHE, #15
ColleagueXt £ 7] LLE K ¥ B H AR

FAFEATUBS — N REFRTFLRER, BITHBETIEPR - EPHAR
BHEHAMESANSFIP R, RS KRR EE SR ELBE LM,

BfE, BRRESEAGESE —MEERRE S GRE RS R EE SEBECERR, TEHR.

aClient aHandler aHandler aHandier
(K%ﬁ) (BE) (B dE=E)
HandleHeip()
HandieHeip()
HandleHeip()
T

BN &R EMEWE Z EIRE O REER, miﬁ%ﬂﬁﬁmﬁﬁ—’l\%ﬁmﬁﬁﬁ%o &
HE SMediator—HFAXBEZ LM EE, MRRREHCERRRGWH—H0, FofEE



5% 4K 231

EHEANR T EE AT AR, AR AR G0 R — MR R R X AR CE
W Besh, BOREERT AR A EUE Y RE, TR G T E AR Rt

5125 R%

BT OBBIIMESR, ST RHRHTERZERMEEARMEE MR XR, Flw, —4
BR B4 B 1925 0] BEA 3 £ 20—~ Template Method(5.10)RL . BARAR Iy ¥ A {8 A IR TE R4
BB T SRR E DAL B ZOE R IR FE N KBTS . BRTTEE ] LA A Command BE=0HE K &
N HXER , Interpreter(243) 0] LA FState B e SGE B LT 30 SRBATLIEH— MRS,
iR F AT LI E W8 — 1 o T— MR,

17 Rt 5 R AR AR 7 e B R) TAE . B, —4~fE R Composite (4.3) B KRG
A PAE R — N E TR A S B T — 2, e U AR ES RS NS LGE
e AR R L2 FEE. Tl L# ADecorater (4.4) XiZHE & HH LI #)X L
RYEFTHE . B0 UEAObserver AN — MM REM S 7 — X REMBERRR, T
18 F State B X # 15 — W AR S BUE BT BT AR B 1T R . B 545 7] LUE A Builder
(3.2) R EOIE, HA T UERSE P HEMERS 44E—1Prototype (3.4), .

Wit RFME R R REEEA S MENERER S, BREOTEHRLFEARER
EHATE S, R, XK ARERSETREAN EAHTREAE T UMRIIE S E
Hb 3K H ) %6 04 B 14
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RAFASIAAERHZRAR. B3, EBFREEMAETR LT EEREHRTF
BIFHAR, ABREBRAL L —FMRORERT TR, URFRE-FEHNOTEL—E
REBRA R — BB . WAREANER—FGEMATNER, BNELEHN
HICPOE 3542 PNGE B W 1

RIMNFERALAF LEXHOEE, IRAARITEANIREBREEEY, ERK
AR & R R B M TARMER ZFRFE S o MRBAVABI RSP BRI, ST
EATETBGE, EXELUR TR SO

EBLXR—TIFE. EWE T BRI RETHE RN H O FRERET RABTEA,
ATHE F RSO L ZRBTEA RENTRAEBX SRR EFAFTHHH
VI Ja s A B S Tk, Rk, AERERNEBIMESI ERER. RITFER
Hpr S E — SR LA 5% T RRAIES RN LSO AGZ B B9 T 1R

FEATHEHN A SBERITA NIRRT RE RE W, GRS it TS
KE . UERKESRZAMBERIHER, '

6.1 IR ERA 4

BITWRATE F AR ERWZRE, RIVAREITEEUT . UASH B AR % T 6 Xt
KA TR

6.2 —EifArigIHiFIC

SHE FfE 08 T R P IRIH S ROTOPRER, AR H 6 i 4 4515 1k
HAR), MEBSEENEE., JIELEW . B HIE[AS8S,Cop9Z,Cur89,SS86]1FIiH B ¥ 45 E
BRI [SES41 5 B KM S L5 MR A, it H I 865 /8 F AR AIRICFIRT
HERFX, HEITEYHHFESESENNITR . Bk, SOESWMIBAIESHT
JLie

HEVR %R AT B EMBERSE R TR, BRATPB O N 2R a8 X G
o WM RMRIFENRRITIE . BE XU RBEREH AR GRS T —F# Akt
WL, BIMERERTUAE R RAEIHBES ESHMRBEN ERE— RS, N
KT RERE, WIMEKXES T RO R SRIEHE RS RHMER,

—BARBK T AR BHER, REEEHAICRIL LS EEFMSUE., RS EEE
AXBERXBHERRE DR, wiRai. “XERIMFEAREEER", RF, LR
T X S el tH - Strategy ™

6.3 BEXHMEINEBHFR
THRABPHERITEXTEREEHEBRCAENRE. KEBEERNERYRER
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FAME A T BAHER . AEET E X RERNE EREBRE P HRROERL ARE
ARET B EH R, XERREE EED THNREEBRZRAEPHRITERX, 23X
PR A B TRER C A M E AR RS

X AW RE IR SR BT K. BT RER A — 2 RRE N FR T R, 4R,
WMAGKIPANET AN RREH T, BRGNS HCF ISR E@d 4 BIR
AFARER . X SR A B T — M RO R E R Rt

MH, EE-TREFMFERHMBHRARBRZRETUSEMARREREDBL, &
W, SR E RGBT i TR FEEMEAN TR, A-B 8RN RiHEL
R AL R AR A SR BT, MAREAENEF, HARBXN 2 FHREERIAR
MU, MRIRBEE A HEX MR, sa e R BERYSIZER, B A EE
RS 1 TRRKES

KN HCHBRITHEAREENR, HRAENARBFLA. RITEUFELASHUNL)
MU AR RA . RITAENR I EGE, BEXAEREENT, HFA—ER
BOTHEOCRB AR RN BT, RESE L EEROFEROTERO TR, LNETERY
CASETREBXAI . NEEMERAEAMTE, BitEANRIEERBE RN

6.4 IBFHEN—FFRE

T i) %ot R RO ¥ BT R AR E R R B, B F ARG, AR HE S AT iR
o —MRHITEEEELT —H CE¥RERAKN) AR RES 7 EATEENIT
5 (notation ), LARBELEM AREEL T LA 4 PR R X B0 B M — A, it F7
O AR — RO B R, T RRX L, D R AT — AR AR
BRI ERWER,

FAMGE R R W R T TR — R BEA A, XS RIHERRR T W
fIfEFE MR . RRMEEFHARE R EITRERT MTUBE ., 17X, RERER4
FREIX RRRRMG — A RES R . BRI LR SR ht 4" BRI
PUCRIE SRR BT R o BB E A . BRALARH ST B 15 SR &2
BHBRITRE

BB — A IR B o — A SE B R R AR B R . R S NS HRE M
ot SRR LI B R e, HSCRERILEIR . — A REMTE BT Sas
— BT BEANXR . B, RITEANRREES IXECSEWRT. B, B
RUAEH, H¥EREEHRRIHER, FEEOTERER TXREE, xRNt 4
BAFZ R MR,

— BB BT ENUEA RIHER, BT8RN, manER, AP R
EEOTEE, REMHEAYRASES, BREGTEARBEEMNIRS, XEUNHBEZRKT

6.5 EHK B

HERATEARGR— BRI RE R EARABAEHRALNEM(0I0IKMF R %K. Bt
BT U R EHR AR — 0, FeSEaEED LUS MER TR,
T8 18] Xt SR AR A WO A A TR S 3 43 LB BR o Brain Foote# Hr WEBMER . #EMER A
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T, BB Bt 8 = LR | L2

B R B R oty — -t REL ZE LT EAT RN e, AR i
A, BREE A CTTIEM". Mot Bl s R0l A AT HER 10 T RUR P T
T, EEEE R B S T s

R o e A NN N L AR e TR e e o = e N
g E R (D ET S AR TR L TR W R RN AR M R
F s RN, SRR —TF BErEER BN, B, S
ATHEFREETR A B R A T R 0T A s B < o LR, MR
L i B C R, T i M R T e, R X T A R R I
i

b e o A T AT, R REER S ¥ | refactoring 1, ERACAT R
AW FE RE T fT i G L T A A, ST AR RR LR T
Bl e h . A S e AR R ST ER AR R, BT
I R A R ECH P T R, RN AT SR . W T
ok E T T T o] MM R R A A T Y B ME AT R e
Lk A, TR LA ST

f _--.__1:':=- W 1'-:.:
| gmar it iﬂ: i

T PR A A B AR RG] &5 R E MR TSl {0 A . T FLA HaH M
A2 F ] A A R B AT R T e —— TR B 3 A e A A . AR AL AT R A
T HE L ER N TS 37T 8L T s mE LT, T— e 3 i BT AR
i

R RO B T i & R A f BT AR R T T e A RT LR b L2
WG FE. T TR Bt 5 SR A 10T T R N fuf b R veT D o) LB A
B AU R AR AR e R T E R

6.6 EHEE

BRI F ks T Erich B 55 50 Gam9 1, GamS2 | (8 TFE. fhatie Ay
oA A EEEmEERE, #o0PsLA B THMEFSCARN WRFATIE. BR
Richard A B S Ech— A A 000 T8 . A Tohath il AR . RODPSLAY 9ZE9T) {5,
Balphil T im0 A S5 S b, #4] S M THRERTLERFECOOP' 30,
B 118 £ % (0B R A O i B pereRE T ARG B ETRRAIE HORAECL TR R
L@ b, TEERLAGE Faf e i R ] et i g o L i —
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TEM RS, BATHE T R FR. “Wrapper” ZER T “Decorator”, “Glue” 2
MY “Facade”, “Solitaire” ZER, T “Singleton”, PAK “Walker” ZEM T “Visitor”, H-Hi#e
TINBREABLAEENER ., A H1992FLK, TR ERTEIBEELERS
KA, HEEAEGHETEXRYH,

ThRE, BEIRERTARL-MERERENTEFHEMNES LS. RIOTWASARE
ENEREREAMRASEH T, AASEMBEBZNREN, LAESIFAEME, KR
#HEEXHNEREEL,

YRELT L RBROZBEFHN RSN, 2RAFTBN TETREFLEEERA. HE,
ERFHERENUFEARABRBRHABEERHEERBCNAITAEERRBRERE T, TFNIE
SEEPAENTER N BRI A P RRBEMIMNE, B REXELEREeL AR EEAMA
Z e e,

HTFABHNTE BN —E TR FHTEmIRRT, FrURMTS SRR
SRR, BRIMNESMEXWBEHT TR, HPmATREESEBASIILE G F fme)
R, R SERAE U RCAESM AR R LHT TRE. IFEREEXEERER
55—,

LW — RIS — N EEBRRE MR A — R X, B
FIBRITR, RITDEERFAMNBEAFE, IVEHHA; EEMRIEAMAHERTHE
X AMER L B 4, Wl RBEREXAER e EEER T, RAEXRM L
Tk, INMERARRLHE. —BNE, TH “B42” B “HH27 RKWES; fi—
MERH AT RECERRYEE, TH -MEWENEREEYN, BTLURBR
IEBEGEAMER, BTUFEBRNMNEBCHRZEMNRITT. I —MEXBESE, BIFER
BE&HE THRAR, REREUHE T kR E H 2 EHZ SR T i g f 6 &

6.7 X5

KAV RME— XS 5ok 53 KB EE ZNVE AR BT R REGER K NE . BAURT—
ATEANBT, XTETFTEOANMERXFINRAXKEOEXXBBENE, M
Christopher Alexander® — "R T BAYHM XX, HFAET - “EREF” K4ER
Bil. M TAE—RKHE KT EAT. FrUALERRITN TESMHO TEE-HEE, R
JEBRAVEE B RHMA K AEA ' TAE,

6.8 AlexanderfJEXiES

BATH THELEIF L 5 MlAlexanderfftl, —HHEEMRECHERENWER -, K
FRER, BEBRERNEER (RERIMIVERERAHARE ), #HERHABRIES FEH
FHARAERES KR ER, AL TEMATEHEE,

R RATW TEWRFIF L H E AR FAlexanderIERIEF -

D ARNBERFEHICHILTENTSE, RETRIEFESLHANRPRESE, HXims
BERUHRZVNHERENE, ROARGEAIRB LM,

2) Alexanderf ) T BB FERME, MRITEHE.

3) AlexanderfIHE R EATATEN XA AR, Wi N E AR THREF R,
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4) Alexander?s BRA ATBEA AT A RSE B M, T RATABESLFRATAE A AT LA B 5E B
MR .

Alexanders #7 a] LU i ] 30— DR — D AR SCRBOT— B R . REMT—
S X R T B R HAR, BIIRAH TSP T RSOTR RN . Alexanderdf
AENQIER DB, MR —SRRERR T E BTG RAY N ERE REE IR, W
H, @it “HE°” WEWERTHFERME TERESTAFHEWATE. Rt
BAER A BB R A R E B UE S A RO HE S B — M E T EZ MR

Alexanderf) W sUR R AR EBIHPHBRERB—F/ “N7 HRRE THRAKEIT
R, EERT, RIMEESR T RIS ERERIBR . IBFERITAH
AR XEANE AR TR . FRFEAIREIHE R MRAEEER BRI, HH
A SE B AR R R T A R R .

g Alexander IR, AHHIEARER R—MERET . FRIATRENKSFRE
B EREE, ROVEMES L —1 “T&" MEAESRKRERIAN—F BT HEEEMA .
R FRERFERBFNA (BIIREERRL ) BINTTUMBIX —R. RiiABHEK
BRI EMRERNES, BIOIAERZ I —FERNES

KRk, BITANKERALSE — M EERKGERAET . HRBRITTUERKXREE
mnseEE, W LN A REHER RS A AMER Uon92), AP A EBIHEA[BI4], TR
HA[Coa92], URMMTFRIBRFEHMENHTEAT . BIHEAUE D ERH AR
EEH—5,

6.9 HFRIR

AL —REEA R R G RIEOOPSLA’ 91 k4 — R HBruce Anderson=EiFH
g et. BKITERBO TN KRB EREWETERE —FFM (AEBEEFEX, BRITIA
“BREWBAREE ZINBREL “RREMTFH FiF—8), KEXETT—RINES
W, BIAM—RE1994FE3A BANE—RBFERIETKS, XRSUES T -8k, H
MR R 2 L

MR, i HAAKA B BFR, Danald Knuthf®) GHEVRBFRITHZEAR) [Kau73]
MESRBHKMGAMRANBRERZ —, REBEETHARYE, FSCuEsd, BEML, X
W LAE R R TRE¥E KMYELASE R  Graphics Gems ) F&¥1[G1a%0, Arvol, Kir92]& % —4 F
HEEBTERENOTAMRSEEKR, XEEHRAENSES AKGSHITRIEPRES X
BREMFTENELS. BETHROKG TEFRE - R EZRKEELAR. AIEHES
HAWNATE R SRATHEUG EVRmE S,

James CoplienfJ .{ Advanced C++: Programming Styles and Indioms) [Cop92]— -+t 3FF
M=E TR, X FRAKHER, ZPRPRERMEXENMC+HIET, MAERER
THZREHER . AT ENERIIMENPEHEEHRE, —EZREA—LEEHN, Jin
EEARBEKR, BRitEERRILARBARABGFEAL P ANABHIER,

R T LU AL A 2B o B KA . Kent BeckBRERPEH LB E¥Y
Christopher Alexanderf) TYERIFEIRE Z — o FE19934FMFF 457E € The Smalltalk Report) 1%

© £} “The poetry of the language” [AIS+77]
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B % FSmalltalk BRI —NERE . Peter Coad PR EM A LA —BRH T . ERITER, b
B % FEER AL X FE TSR [Coa92], FrATTHIE fhif 754k 22 N X H A THE,
HBEATERE BIMBREFORE . RITUWERAFIAXTERAN B EARSZH, HE/—
AWMBEHED, FURMRESHFECINRELRAT . HbAH —FBHRIE T Pattern

Language of Programming £ 1Y,
6.10 #iE&5

TR AR A BB E , RBEBE T AN B, ARATIAFEARI BT AR (X &
BT, HFFRHEMATARBOHER . BTRILFEFSAFESHREANBMICELHR,
B AR R B3t 05 3B B0 . AW R A RARBOEEURNE, 72 S ATHRRA BT B R AT
LMERENT, EWEMRES RGBTl IEREN.

Hk, REOEFHHITE. IMBOHTEERRFZAFHTENBRER, BRTRNZN, &
FILHMERERE TRBEE R, MRRRR T AR R BESE R E TR EL - PR
BE, EMROKR. RFE, MTHROEAGER, GRS THRIORBERL. BRAN-1E
BT T ERBRROTRRAFREM A ER R, RS T Uik 7S &
REREFENNERE . XRARIFSEETHEHENARZ AR T HE, HRATLL
T 5 F R XX A

B, FRFFEASHER, HEENE TR LETHERRE U ERES, S5
ANE . WIFA—B BRI A TR RN, KL, MRREERTENLERER,
BEBRHROBRAILTERATREN . RREES THRIERER, B—ER iR AR B R
2 B!

6.1 ImAI=E

BAEMRHTERBIFEZRITER, BNREXE, EE—1E K%K, ELChristopher
Alexanderffri¥ :
PA—Mpia B it — iR R —EREE R AR TR, MBI
— e SR, MANES. XAEEL., RPE—MEASERAN IR, FEEE
BEFR—THESEE. XEMEREFTERE, £/ RZEHBEERTIFEAR; BT
XFEE, EBBERA.

A Pattern Language [AIS+77, 841T1]
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SR F (abstract class) —MFEEAREEOMNE, BRBPHBHIREHBREGIE
BRI FRG LI, MBEARELEH L.

HZMAE (abstract coupling)  HRAGP - NERMBABMSIH, MKRXARKAS
FB. RIMNZHMURZAMBBETIRANABROR - HROER, WAR—REX
Ro

SR IE (abstract operation) —FpFE BT R (signature ) TEA LHWBRIE. &
C++9, WMBEAEX N TR RER.

#iIRX FE (acquaintance relationship) IR —HK¥gE B -1, MXHANEZEAEHE
HEXEK,

WX, (aggregate object) —FMF FIEMITR ., XBEFHREANBEMNRHEBS,
MEASXMEIFENRE.

WA X% (aggregation relationship) BRAEXMREGHIPLZEMXTR, BHHLMZ ()
m, BREXMNR) EXXMHER, _

BEHA (black-box reuse) —METFWHRASGHERATR . REFRHAFHXNRZEFHF
AHEE B N FRaT, HgtrE “BA7,

¥ (class) EEXHRBOMELIR, EREMNRHAIMER, & XTRALHERRE.

%M (class diagram ) RERFARRRHEATEHARE, DRBEFFEXER,

YIR1E (class operation) DIKWARBEMAIXN RN BirMERIE. 7EC++, REER
HEES B R R

B4k (concrete class ) AEHBERIENK., ERILLEHMIL,

¥3&R® (constructor) FEC++H, —Fp RS A 3hiE K FIRBIIRILFT T R L HIHIRIE,

WA (coupling) AWM ZBIMHEKBKFRE,

FEI (delegation) —FMELBYLE, BI— MW RBERAEWERER/BRAS —IM5.
T AT SO R BT R AT IE R BRAE,

T8 (design pattern)  RITERXE T EHMNRREPER BT RS, £H—
NMEAMRITFTR, HTFTURGKBGEHSIERE, CHEATEE., MRTE. Eft4a%
HTHEAZEBRTRREHE. ERAH T ERAE LML, ZBR T REREBBIRIEHN—
AR OEHERLE AR, BRI BRBIFE LT R HEE,

Hr¥a8% (destructor) FEC++H, —ﬂ‘%ﬁ BEARNAXEM (finalize) B HMBR
BIXT R HIHRIE

BhAYBE (dynamic binding) FEBITHZIA K —MNERE - R EH—MREXEER
Ko TEC++H, REBREHITHNEHE.

#13& (encapsulation) HEREWMNRWERMIIABBEER, EXRZI, BEABH
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W FRR . WAREHEXN TN, #B1E (operation ) R 1FRFUE TR FR KM —RE

HEZE (framework ) —AMEUMEME, BREXERGFN—TREAR. ERERIT
Ko —HE5E, FE e BNFTIERMEZEBAIE, DIEESERERRMIR
Tto FFRFE T 4k ARAESE o B 2 AN EE & S5 5 X HE SR LU A BUFRAE B9 07 A o

A% (friend class) FEC++H, ANBRIAKRIBANBRIRENEEA SBAS—#H
B LA TR RR o

#& (inheritance) PINEAREIM—FER, Hp—LETGRETH —THME XK.
FEPAL,—PNHB N NEME X —DFE, XNIRBR T HALEHBOMSTH, K
HFH (C++) BIRAES . BYRAE THOMARMLIAMA, EO%RKU—-TREICH
e R OB 0 SCEARER L — BB B A LEON R X SEH,

SCG)IE M (instance variable) & XM RFRHEYE, C++PHEAMRERBIER

o

%X BHM (interaction diagram ) JBARM R EIFREEN—HREAE,

#0O (interface ) — PXRAFEMEE XWBRIWBES . B0 ZIRIT —AS%F 507 0 B 49
HRWESR. ,

JtJ ( metaclass ) FESmalltalkdr, K24, TEEESEHAK,

BANZE (mixin class)  —FRTRE T4 RE KRG A% BALEEEHZ
%K.

& (object) —AEH% T HIERAEAH TR EBIEH R M B FT K,

W HMAE (object composition ) A A M SRS EH LT H,

XIS B (object diagram) HiRIZ1TH 24 E X REWBREE.

%51 A (object reference) FFARRHE —ARH—1H.

#R1E (operation)  XFRMBIBANGERH A FHBRIERFE. xR 22 ERHITHRAE.
FEC++H, BAEFFAMRAY, MSmallalkff FIARIFE “HE”,

HEX (overriding) FE—TTFERPEENL (MACRBETRLY ) B,

BHAL XA (parameterized type) —FPEHKFE R LBRIBRR, EFFR, BRH
EXRTUA S E . TEC++, SEULLBIFR AR (template ).

% (parent class)  FHAMMALE AR, Smalltalk XFRZ HRBFE (superclass ), C++H
NFRZ HEHE (base class ), A XH NAFEZ (ancestor class ),

£ (polymorphism )  FEZATHIZIHE O ICRE A9 X R REE M BB IBE S .

FoB % & (private inheritance ) FEC++9, —FMUE T B MB%EK

B (protocol ) HOABEEMY R, B EHUAR RFRFERFS,

BYE (receiver) —MERMEARME,

K (request) —ANXFH Y2 B A X5 A0 IE SRS BRAT AR B384 . W% 38R SRR M
=

N O

By (signature) —MEEMBWETERNERK., SEMREMHE,

FH (subclass ) ZRTH—MEME, HC++d, TRIUFIREZE (derived class ),
F RS (subsystem) —HAHEUMERIRTE B —MHEXT I B3R5, SER-—EWIRE,
FHERB (subtype) WR-DRRMHFEOGES —KBMED, WET—RBFRERE—K
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BIRy-FHR,

FBHEA (supertype ) NHEAMISHIGAMER,

TR (toolkit) —HBMLAHINEERNZE, EEPFARLSEM AR MR

KB (ype) —MFEEOMNBR,

BEE A (white-box reuse) —METFEYPENEH. FEEBIEHEOMEIH, B
B AT BEAFHR LA i HARA A BB 4 -
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EABHENIGFEARRRRAEENEE, FEFREEXN, WAFRFLENT
FMAERESURBEHEMNT RME, AR, RIMTEXERENESWEEAFASUERE
NSRBI X R E ., AR EEREAXSEERS . '

BNERAT =MAEMEERFS .

1) KEHARETE. EMNEBRURENZEINBEXR,

2) Xt S ERGREITH 2R E TR,

3) XEEMBERMSEERA TR, ,

BMRITENEZ2LEE -1 LE, FENOEAEMERERRRATEA, KEMTR
E J3J2 3 FOMT ( Object Modeling Technique ) [RBP+91, Rum94]#° . X HK ¥ HF
Objectory [JCIO92]FIBooch i, A KN T A X X EFSHMERIR

B.1 XA

EB-1aZ2 IOMTH S RIS L REL . —PNRBAN—NERE, ETHUHEE
EXL, HTRFENERE, BTREMAZE, RUGBRTRN., RIVEAC++HETS
B, BEUZETHRESL CRARELRE), TREZSEZA . AMERRZLEBRELTS
.

EFLEOHER P, MBEREPANSE5EMNSIHEREAN. BXEAS, HE FP
EREERANSS5E (NREPEEXMERNFERE-EHTRIET) 6, RITUEFEMFRE
RE, Al IZWFlyweight(4.6); MYZFFARZERNSEE (BEFPREEPFRKE
AL ), MAUNEAN TRHHSEANS 5 EZRNEERXRE, RINUKERERRE, WA
B-1bfim, fREEA (Proxy) E—IMHIF. IMRESARIEGRERINIE TSRS S
B AEREEPE,

BIB-1cfR T REB LM X R, EOMTERES, RYgRRRAI—TATE (BAHH
LineShape ) I (E ¥ Shape ) M=MBEL; REBIRBREXRNARSIEERN
— PRBHEZFEWE L, BOERENE (A HShape) ; RFPBERHHE LFRRMIRE
# (B4 LineShapeH —~48 [ Colorfy 5| Hl, mMiColorf] fERE>ShapeXt S ILEH ), 7EFF L
WRERMHE R AE 5 B 28R, UXBIFHEMSIHS,

F—HBANRRENHBAREBN RN E . B TFOMTAIIFXM LR, UK
TR AET R RARC X FER . RARZH “BIR” KR, FkIRNRB LIS,

© OMTARIE “XRE" HXE. RIAMEH KA HEMNREHE,

© OMTHE X T ERBMWXEL (association) XFHK, UBEKN—RERER. XBEERRWNAN ., BRESHF
Br BOX RO R RE AR, BERMEB M TR NNMNE LR R EEBHET, HAETHR
KRR DBIRBI ARG HRIEEH . MRS AEGREE ML, FESEZIBRIVTTENWEMXE,
B, DrawingiiShape, i % Shape#HIARHEHFTfEM Drawing, XL EAXBEXERX TR,
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ZEB-1cH, CreationToolfy#LineShapeXt % .
OMTHEFEX T —MsLLR &, £ “BF—4". BEEMCTSUHNLEE, ERRIEFRK

BEZNNER, EB-1cHDrawing2BE T £/~ Shape X RIFIF R
BfE, BRATAKHETLIZEOMTE i bE—ethfURS, IR ZiHUERIENLE., BAB-1dFH

PRES LA T Drawing K A Draw#4E LB .

AbstractClassName ConcreteClassName
AbstractOperation1() Operation1()
Type AbstractOperation2() Type Operation2()
instanceVariable1
Type instanceVariable2

a) IR

I Client Y e

b) BEEEPE (LK) MENEFE (R)

shapes
Drawing Shape

CreationTool [ -~-=---==-- LineShape | Color

DESI
Drawing
for each shape {
Draw() O-=---f-=-~-==----- ) shape->Draw() .
d) PRI RR
EB-1 %A

B2 W@

MREMHERER], EHEBRTRIPENPHNRENHZRE . RN BFEER
7RA “aSomething”, HH'SomethingRZM R HI2K . BRIVARZERIMNEHHAS (WHHFEFOMT
e ) B— 1T BRAEE, HU—REXEMRES5NERIIHA T, FikERN£31H.
WEB-2iAR
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aDrawing

shape[0) @
shape(1] ¢

EB-2 HRE

B3 XEHEH

REERRT XREEZEROPITIF . BAB-3BE—NKERE, Effiid T —1 ShapeXt
£ 2 A B R DrawingXf $ S EH

ZHEPN EBITRRMREIRE. —FEELERR—NMREENROEGEB ., MRY
WAMN SR E—#, BITERZRIM—1 “a” (#lilaShape ), 20RFXF R 78 A B B /R # B
XA IR E R OIE, WAEEBEER, XREL—EEMHEHIEME A

— N EHPYBEERRXREES, WRERECEELHEENER, ERELSBEPHRTL
EHEXNREHFER, XLA—ME B RKEF RkFR, BROGHAREER K B,
IR RMERABEF TR, —NRAEBFNIHRBIEMREEAS.

EEB-3%, FH—/1EREaCreatinTool XK HH #, #HKE|HaLineShape, T3k,
aLineShape# il A FlaDrawing, X @ ¥ aDrawing[i] & B & & i — MRefreshifsR . ML
Refresh#{E i # FRaDrawing X [6]aLineShape % tH—Drawig K .

aCreationTool aDrawing aLineShape

L

new LineShape

Add{aLineShape)

Refresh()

Draw()

WB-3 ZHH
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A FRBRATE — BN C++n BB P ABIMEAS, RITREXERREHE
o XEEARMIE.:

» List, XTRHPFIIE,

o Iterator, JFFFFFEUREXIRIEED,

» Listlterator, #Ji—5KListfIterator,

* Point, —/ R4k,

* Rect, — PRI FHIEE

TERBEGgRERD, —SHNC++IRERBT R AR T, FEil, MERNFFHJBAE
XboolKR, RATLIR THRXHEFLENE:

typedef int bool;
const int true = 1;
const int false = 0;

C.1 List

ListR LR —NHARFME - R FINNEAF . ListFBUTENE, HuuRBETLL
RABRBBATUR LM S, Fi, List<ints>FBEBH T —MBEF ., BEKSHEER P E
e AT 355, HList<Glyph*>, XFEListE T U FRRTEINE,

B EMEA, ListSiiRit TREAANEE, SERTUERBLIsRER, MAFHE

template <class Item>

class List {

public:

List (long size = DEFAULT_LIST_CAPACITY);
List(Listé&) ;

“List();
List& operator=(const List&);

long Count () const;

Item& Get {(long index) const;
Item& First() const;

Item& Last() const;

bool Includes(const Item&) const;

void Append(const Item&);
void Prepend(const Item&);

void Remove{const Item&);
void Removelast():

void RemoveFirst();

void RemoveAll () ;
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Item& Top() const;
void Push(const Item&);
Item& Pop();

).

TE B TF TS X SR AT
0iE. . MaLnRE

List(long size)

MaHFIR. SBsizetmPIHITREE .

List (List&)

HPBEE I G RE, LIESA S0 R Bk

“List ()

B HOZ S RN EBEE A B . (BEIFABEBH SRR, Rt EAHEH
PRERIX AN, T R BN R AT

List& operator=(const List&)

LTI RBE, LUIEB RS AL 5
el

XSRS XS T RTE M BEALFRL

long Count() const

REIF) R REBH .

Item& Get(long index) const

& [ E TARAEBIXT R

Item& First() const

R EF)FRE IR

Item& Last() const

iR 851 R B fm — TR R o

bool Includes(const Ttem&) const
FIRRESHATILE . AREBRIIRTCELRD AT LR M==11E,
i
void Append(const Item&)

eS| R BB MITE .

void Prepend(const Item&)

FEFIFRLBIBATE.
R BR

void Remove(const Item&)
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MIIRFWMERGETTR . ABRIERRIVFITR R I T B H==181E,

void RemoveLast ()

BERE S — 1 IC &K

void RemoveFirst ()

BIBRESE — 1 To &

void RemoveAll ()

MERFTH TR
O

Item& Top() const

RERTTE CEFIRRA AR ).

void Push(const Item&)
HETEEARK.
Item& Pop{()

BB TUTE
C.2 Iterator

Iterator € X — il B M R EE-& W HE DR K

template <class Item>
class Iterator {

public: .
virtual void First() = 0;
virtual void Next() = 0;
virtual bool IsDone() const = 0;
virtual Item CurrentItem() const = 0;
protected:
Iterator();
}:
HBES R

virtual void First()

i A Iterators FIFF £ A FHIE — TR

virtual void Next ()

ffi A& Iteratordg M X RFFIH F— P ICER.

virtual bool IsDone() const

LS A EA R BLE MR R AR E

virtual Item CurrentlItem() const

BREVFF R M E B RIS,
C.3 Listltefator

ListIteratorS2 3L 1 i 1 7] & [ Iteratorfe [, "B B 15 R B, — N FRR T 5 £ 25
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template <class Item>

class ListIterator : public Iterator<Item> {

public: .
ListIterator{(const List<Item>* aList);

virtual void First();

virtual void Next();

virtual bool IsDone() const;

virtual Item CurrentItem() const;
}:

C.4 Point

Point: & /R B4EH £ JLALARES ] A — o PointSZFF— SR IEAK B 7iZH , Pointfy 4
PRAEISAIE R

typedef float Coord;

Pointt#AE & & B,

class Point {
public:
static const Point Zero;

Point (Coord x = 0.0, Coord y = 0.0);

Coord X() const; void X(Coord x);
Coord Y() const; void Y(Coord y);

friend Point operator+(const Point&, const Point&);
friend Point operator-(const Point&, const Points);
friend Point operator* (const Pointé&, const Pointé&);
friend Point operator/(const Point&, const Point&);

Point& operator+=(const Point&); -
Point& operator-=(const Point&);
Point& operator*={const Point&);
Point& operator/=(const Point&);

Point operator-():;

friend bool operator==(const Point&, const Pointé&);
friend bool operator!={(const Point&, const Point&);

friend ostream& operator<<{(ostream&, const Pointé&);
friend istream& operator>>{(istream&, Pointé&);
}:

AR i Zero/ £ FPoint(0,0).
.5 Rect

RectiL# —~NHXFHEL ., —MERH-NMEAH—NEHE (KEMSEE ) XER.
HEES LB RARM,
class Rect {

public:
static const Rect Zero;
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Rect (Coord x, Coord y, Coord w, Coord h);
Rect{const Point& origin, const Point& extent):
Coord Width() const; void Width(Coord);
Coord Height() const; wvoid Height (Coord);
Coord Left () const; void Left (Coord);
Coord Bottom() const; void Bottom(Coord);
Point& Origin() const; void Origin(const Point&);
Point& Extent() const; void Extent (const Point&);
void MoveTo(const Pointé);
void MoveBy(const Pointk);
bool IsEmpty() const;
bool Contains(const Point&) const;

Y

AR Zero% T4

Rect (point (0, 0)point(0, 0));
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