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ﬁ#ﬁﬁUAﬂ%%ﬁﬁﬂﬁm%iﬁiTﬁo&?%Em,ﬁﬂﬁET~&ﬁi§m&ﬁ
BX, FURBSENEREENRIALR,

WM AT B ey b B ARtk R G, BLIESHBEARARR
BB EEHTREFREENESBRLITERE. OHEIFDRBEERTRE
ERMESE, BeRitRETREERAE., B3Rt BEXRXANSERAXRURENZ
BB R U, ISR ERERBCAREN TR REEP NG R
ﬁﬁgz,&ﬁﬁﬁﬂﬂﬂ%ﬁﬁﬁﬁﬁﬁﬂﬂ%&%ﬁ&ﬁé

EEPHROETERXFARHRFHRRBIELZHRIT, BRIORKEREERRRE P
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2 RHBX: TERAEGAARKM R

ZREALH R BT XERITHLERI D UEFT TR, ENRERETEENR
BIHEBTENEERAZR, RERBETRERIWE RN RRERF LIS, BRI
FHRUR, FERTORBRELBFIN, MEXETAEEHOEE, BRMNB-FFH. €
THHEHTXBRRAGKES, B REK Y. Sk E 02 FHRITER,
REEBERBEZHAR, BEFTEHRITRIUNEE T -t T KT REH T
. BRFEAWREHRBAAAREIHNBFRITHEROEX, GBEARFEERFEMNAS
BHEA, A BAPEEERREFNERFAE. ERARESREEIBFREFERE RN
SRR, XBHEHRA BCHER, XeERa%n BRRHREBXNE.

1.1 H4ARgHHER

Christopher Alexanderifiit: “B—PMERXHR T N ERINABRMERE XL EE,
PR X RIERBR TR L. X, RREB—RK - ERZT R AURMER T
[AIS+77, %1000]. RE AlexanderfT{E AR MBAKK, BN BEGREERTER
MEBRIHER, REEEEMRENBRTRE, RIOVAMNSMEORETHEMTEH, B
BEAREORETRE T HXRBRBRTR.

Ty, —MEXFENERER:

1. BX A (pattern name ) —BNE&, EA—FMAER#REXMRIE,. BRATE
TR ME— ORI T RNOBEHAL. R ERAFRNERBHHZER L
HITRIT. EF-MERFALE, RITBSURRFEZRBAT AR AERS SR
AEfl. ERETUBHRMNEE, EFRNSEMATHIGHBRRLITER, RIBY
B A Z WRBRINBOHER SR B TEMERZ—, .

2. [E)Rf(problem) R T MM KR, ERRET RTHRENREFENTTERE
R, EURHRTRENRITEE, WERAMKREREERS. WURHRTREARER
TR REW ., AR, RETRSSERFEERAELTH RN —RI B &4

3. BRFF E(solution) R T BITHWARES, ENMNZHHWHEEXRRRE HRRIR M
e rR. BAEKMB R, TNATFERARGE, URRTRIEAHER—MEE
MRAMNEITRER, MERERTHRENBEFERMERA - REF BB TELAS
(KFMRUAER) KRB, ,

4. ¥R (consequences) HIR T B FKIBR KM AR NAVE R RE, RERMNHR
WitRe, HFARBEABMAME, BeiId TN ESnEn s AR RiFat
RAEEERE L. BARRKEXREXNMNEMEEHHER, EMURRTESMLARNE, B
IERAREFMMREHHERZ—, FUEABREHETMREHRENE., VRERTHEM
RN, BINME] X EBUR N B FF M X BB A T

HERAHAR LT LM 2 BREI MG AARBRERXNBBAR . —MAREI [ —1
A%ﬁﬂ%ﬁ%§$mﬁ%ﬁo¢#*ﬁﬂ%ﬁ—%WM2E&£ﬁW@&%ﬁﬁﬁﬁ)#
RifiReE R Mhash RPN, RESNTUHEISRHE, 4EH; WA QEREE%
. SRR K EN N ARTFRENRIT . ZEPHBTOHERRTRAREREHERT
M — Rt PN AR L BR AR AR,

—MRIHER A MRAHE T - MEARH SR EE T, XBTERREA
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Bl1E 3 5.3

MR E AME RN R, WITESH#E TRaEShEMEG, EfNMAaa. tMESR
URBRRSE. B— T RHERNBEFFMFENE RN R T EESRROTER, MR T
AR BRERE, R —BRTARKMETREEEHEH, URERNBRMNARE. B
RBRMNBABELIRT, BITHERBREET Cr+ FSmalltallon FAHS 5k HEA KL

BRIGHERXBRORE MR, BENHETEFROBRTR, XEHROLH
B £Smalltalk MIC++FEREAMRERIET, MARTENXIES (Pascal, C, Ada)FHER
AT X 45 S (CLOS,, Dylan, Self), IRATMIEFH AR H & %# T Smalltalk FIC++,
FEAEXEESHER L, RMFRTIFE2E, RAEMOERERBIRT.

BFEHESNEEERER, SEYWAMNERAENEZS. BRMNGEOHESRAT
Smalltalk FIC++EHET RetE, XA PEELFR F P T HRLeHLH AT LA S0 T, TambLsem]
A, ERMFALERES, THABEQFEED K", “HE” 1 “2F" WO HERK.
MR, —ERERMERMRES T UEEIRRIMFEEENX, . CLOSKXFEZFE
(multi-method ) #&, XBBA T VisitorEXM LB, B E, SmalltalkFIC++EH BB
Z AR EEEX—FES LS —FEE RABRREAR S —(S IS5 4T Tterator ),

1.2 Smalltalk MVCHi& i+t

TESmalltalk-805 , JSAYBLRI/ALE /45 HI2% ( Model/View/Controller ) =G MVC)# F3E
HEAF R E. BdMVC RERIREZCERHBRITER B X—REFEHEF L

MVCEE=ZEXR, HEModelZNANE, MEViewR EERFE LWFRR, Bl
ControllerE L P FE X P @AM R, AMEAMVC, AP FERHTHEEEXER
RE—E, MMVCUNEENISBE RS R EEME A

MVCiEid By — “ITHAER” Ok B EMER , PEDFRIEE K B R E
R T REGRE, —BRBNHEEEEDRL, BAEENEXHNE, S EHENbE
BRF B SIS, XMFTETLULRA - MERREAAR WS MERAER, BE%EN
—MEEGEFHREMTMEEEE,

TEERT - MEEM=10E ChTRAERLRIEE TERLS ). HREEF SR
fH, AEESEFRE. ERE., JFEXEAFENT AR R XEHE, SERMNEERE
i), HEEAREMENAE, MAEE SEELERE L DR X EHEE.

-
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4 BB TEAGENREM R

FHLE, XMIFRETHEREMERSEHRIT, KWXMEHET A FRERE—
BRI X RAB, R TNROUEERELES —ENR, TXIHEHATEH
EAR LR WX ROAY . XNE-RIBRIHBHAR R Observer (5.7) X,

MVCHIA —MMRERME T LHRE, #lin, RABRHERTUE—MRETRANE R
REKRLHE, MREERVAFFEATHBRENREAR, XEREXTEHATRRE
MVCH ViewZ£ ) F2——Composite View25R Z 75k EE , CompositeView X §17 0 L
P FViewkR, —THARETHAFEMAETTANLY, HECESHEERERA.

BB T R LD A E S WG FENFRRTT, RS, T HEATE—R
MR —BEXRER I —4H, FEREANEYEE—INRREH. XMRITEERRA
Composite (4.3) #k, BMAAHHFUR—NTLRBEREN, —BTREXTETXE (W
Button ) MHEALEE X THEX SR (CompositeView ), XLLLHEX R HIEFXRH SR
RIBERE X,

MVCAFRTEARBZE R E S RAE R TR E X RS A RN AR #lin, FREJ8E
AEYEREXREMN SR, RAEEMEAREREMARFERNGSET R, MVCHEN
BrLFIEHEFE ControllerXit £ 1, ﬁE%—AQmﬂMW¥E&#W 45 7] LIS Xt R A
Controllerffii& 4B ZE 1M £l 2 %7 i Controller,

View/s A Controller ¥ i 32 B e 52 B —MFE M I L SR BE » BESEILR[R] A ma B SR e R
FAARRF A ControllerSE B B BI v, HE ] l«'lEiﬁﬁﬂﬂ'ﬂﬁﬂiﬁ?&WewE‘JControllerﬂEiﬁ’}E
ViewXtFI P8 ARRM AR, i, —Viewd] UBE I BBUTTEA, RELE 12
S A H M Controller,

View-Controller3¢ & &Strategy (5.9 ) A — M F. — M RER—NRBBEEHXE,
LUREBSR T HFR—IHEE, SMFREAREAEANEE, REETESHREHENT SR
BaRgEH, XEPRIEEARIERA AN,

MVCRERA T HAARITER, 0. FXRSE S E 4 #5525 W Factory Method(3.3)Fl
FR3E M E & 3 Decorator(4.4) . {HEMVCH FE X KRB R H Observer, Compositefll
Strategy =M ITEERA H K.

1.3 #RFIHER

RAIVERHRITER R ABEABEAREEGRER, PERTERE, EINREH
BT BHNERFRICRARMMRZEHXR. B TEARITER, RITLHRANIZRBE
HEERRELR ., BFEIBRMNELR. REKNFATURMREEN, BEITiREDILRFREY
it

BATH RS — AR BOTER, S MEURE LT OBRR B BE TS . BR
BRAR—HERMREH, ABTHRERZMES . WEAERRITEN,

B Efs%

BALZEE MR TEANER. —THRNEFERER, BAEHRARERITRETL
KK —E. BRI RRBTRIEELSTH AN TR,

=A

REZETHRBREERR. BRITEARMMA24K? ENEXFRENTERMA A7 EF

www.TopSage.com



T}
AV

ﬁﬁ%ﬁ

HHRA 2R BRI

Gk

B HARE TR

Bl

LGB — M OHRE L R T AP 3 . MRRBREAFBHFERR. KER
S B RN MR AE MR IR

ER%

2B T AT DAE R B T RSk s R LR R ARERRIRAX B
o

&1

RAETHREBEA (OMT) [RBP+I1HRRIEX A HHRHATEEHR, BRiId
R TXREEICI092, BOOYREMXNRZEIMFHRFIIFMIMERR. HRBIHEARMET

- XBERRIE.

5%

BRI PR R R/ R UL ENE B WRE.

e

BEAWS 5 ERIMELEBENNERR.

R

BAEREXRENBR? FAREKNBRTRRNBERS? RASHAHBRL S EA]
A% S B 7

LI

LHEANBERNEN—RTE ., RRESARNBENRE, DREFHEELLEET
SHHEE MR,

RERE

FA 313680 /B R B C++ B Smalltalk SE B R B S H Bk,

BHEA

%ﬁ%?ﬁ*ﬂiﬂlﬁgﬁ”ﬁﬁgﬂ?o BMELEZSEHF THANARSUR A L.

BxERX ’

HEXMEXEFHXNEX AL KREENARZARM A7 X MER N SHEI
AR — A

M RIBELE RITRS 5 B R AR U R TERMITE . BRARH TRIVEABA
EF%E, HECSRITHHRBUSE T ARERE, RITGSEUEMITRPREANEE
flo &fE, BIFCHE TRIERNFHHEHMSESLHTERB,

1.4 EHRANEE

MEBIEF BB B R PREF23MOER, EMNNEFREESNENT, UEERE
MEE TR, 8MEAZEES PR U ENENT@RMNEABREENXNME).

Abstract Factory(3.1): #4t—MEIBR—RFIMHARMEEKBMNRNED, MTEFLEE
AR NN
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6 AR THR GG RN A

Adapter(4.1): #H— KM EORREBEFHFENAI—E D Adaptertizl 75 i
HTFEOARFKEMA B —E T/ERAREAA L —E T,

Bridge(4.2): WHIZH A5 EHEAT 45, HEIIE8T AN #HA L

Builder(3.2): %—Aﬁ%ﬁﬁﬁﬁﬁﬁﬁaﬂﬁﬁrﬁﬁ fERERENEESEY UAER
FHRR

Chain of ResponSIblllty(S 1): ABEERNAREMBEREZ RS, TMES I XRE
ANSLEXNER, WXL RER &K, HITEXFEERZTR, HIF IS
HHEE, '

Command(5.2): %—Aﬁiﬁ%&ﬂyﬂ/‘ﬁﬁ MTTEVRRT R R B R 3 & P28
fhs SHERHEASIETER B &, R TRIARIE.

Composite(4.3): KX RHASEMIBEHURR “Bao-BE" HEREW c°mposne{§
BEP BN REME AR FEREE -3,

Decorator(4.4): IA#A— I FREM—LBIMIRET ., MY BIEEM S, Decoratorf

NHEERFRIFAENRE
Facade(4.5): ATREFH—HEORY——BWAE, FacadelRNEXLT —1HE
BN, IMEOERX—-TFREAEMESEA,
Factory Method(3.3): BX—ATRIEMZMED, itFRIEHH LML,
Factory Method i — /™8 3L Bl fL IER BIH 72,
Flyweight(4.6): iz FH3E 8 AR R0l L R R B4R E AR 5
Interpreter(5.3): GE—MEF, ELEREN—FERR, HEX—RER KRR
BHEHEETRRBRBESHHAT,
lterator(5.4): REt—FHEIRFIIE—MREMRFENTE, MXATREBIZTRE
HERR .
Mediator(5.5): Fi— 1WA W EKREE -RIIKWNELE, PHAEFENBAFTEER
WHESI A, NEEBESRE, mETMSBEE e ZmARE,
Memento(5.6): EABIRIFREMFTRT, HE TN RUATPRE, FEZMRZH
REFXARES ﬁ#HFﬁTHV X SRIRE BURFFHIRA
Observer(5.7): & S 42 8] i) —Fh— X 2 BRI L &R, LAE H—4 %t %B‘J’lﬁxﬁiﬁilﬂ
A HHT & R X R &S BLE A B BRI
Prototype(3.4): FRESEHIFE € RN RAFAE, I EHE#E I XN R R Q2 %t
2. '
Proxy(4.7): REAINRIBUHE—AER LA EHIXX X R TTE
Singleton(3.5): {RIE—EAVE —EH], HRE—MHRERIEHLERVITR A,
State(5.8): AW —THREHKANIREWENBEERITH. NRBERMYUFEHTE
iR ry3k,
Strategy(5.9): &X—RFIMFELEN—T1 K&k, FAFEITIHESER, &E
XEEFEENEATHL FERAENER.
Template Method(5.10): & X —/MREFHIEENEE, ﬂﬁ%—wﬂaﬁﬂﬁﬁﬁcaﬁqﬂ o
Template Method 75 T3 LIRS —MEE RN ST HEE NRHEENEESEL R,
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F1% 3]

Uil
N

memJD:%ﬁ—¢¢%?§ﬁ%ﬁ@¢%%i?%ﬁﬁoEﬁ%ﬂu&*&@%ﬁ
RERHATE T2 SHER TR ETROFHRE,

1.5 HAL%H

B EAENENHSRER EEAER. B THFEAZHRIER, RNFEHA—-FF
AHEMNAARER X—TENRITERET R URE T RIS RARMERH#TF A,
SEABTEREES BRI, ENEAFHEXGERRER, MRI-1FF,

®1-1 @RS E

B # .
e B g M ® T AR
R % Factory Method(3.3) Adapter(ﬁé)(4.l) Interpreter(5.3)
Template Method(5.10)
R Abstract Factory(3.1) Adapter(3#)(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)

RAIVBEFRER (R -DMERHET L. F-REWEN, MEXRARZERMAAT
R, BERXKERXBNT 2N ER (Creational ), &4 & (Structural), FITHE
(Behaviora) =ff, RIBRAMXSXMRMEERX; SHRARALERIMRHAS; THE
BB R EEZEEESTRIRTHITRHE

F_REEEN, RERFTERATEERATSR ., FEX LB TRZEHR
F, XBEXRESHEREL, RHSHN, ERERZEHETRT . SSERLETR AL
RE, XEXREETNZETURAR, BERIHISE, NEMREX LXK, LERFER
AT ARNLE], BrRL “BEX" RIREES FAERREXRAPMER, MABIELER
TR HEBE,

AIB R AR TR T AIE THEER R T, MAREMKERNKEERAT—
MRF . GWBEEAFERMERVBIRAEGE, MEWBMNREXVFERT XN ROHES
Ko THBRREAEHYSRBRBREFEFR, W7 HEXREL N R — R EREIME
SEREAN X RT TR BRMNES ‘

RERMELBEAN TR, FEESISFSEHE—RMFRA, BN, Composite® Fl
IteratorZ; Visitor— B fi; A LAEXRTHMRM, I, Prototype FIRE Abstract
Factory; AEEAREMFHAEEAARR, HEEMRITEREBHAME, FliN, CompositeF
Decoratorf 519 B ZAH LY |

BHE - XERBEERL “HEER” %ﬁﬁﬁﬁ%?ﬂﬁﬁﬁﬁmﬁﬁﬁ R
Ko EI-15H THEEXRNEE RN,
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8  RKABK: TARAGEGARHEM 6 RE

B, FEEFSASOHREAN TR, AEAEEBEEARBTHENNIIE., £
FRMBAGHE O ERAER,

Proxy

EHRTS Adapter
BRAsEAR | L_l
Blged
CRSE S LU CL e
—
SO
MRS N /
BEHNE
gz grn Eﬁmdmmmmwml
Strategy
Medlator S5 2t
State
EXEELR
[ 547
——

FEUEEL  mrroanss

ALY
: B~

E1-1 BRAZERRR

1.6 GHHER BRI EE

- BOHERARAZH Y EBRE AN RBEITELERA R XEA S REURE
RBGHEBR e T %,

1.6.1 FHREBHNR

HEMRBFHMNRAR, MREFFEAEEATRENIE, IBREERATE
BRME. MRERBERHERGEHEE)E, PITHNAERE.
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g1¥€ 71 =19

BEPHERRENRITRIFHE—TTE, BREXRMBRAEARBRENR—TTE. BT
RG], WROAPRSRBHEN, EREHERNR, ERFRRNTTHRPFEAT
U

[ X R B BB RS RE RN RES BARZRFEZER: HE. A
B REIRR., RIEH. 6, Bk, ERAFE, BIERWERENLIR, HEXLEER
R E AR ,

H EXRBH T EEIFFZSROTTE RAUE H—AFER#E, dkHZAfMsa,
TGN MR RNEF, RTUXETRANIMEMRIRKR; 3F, RTLNE
TR, BRI ZRRANREAER . Z2TH—FTERE, HEER,

BT S0 SRR TR M R THEE, ER, BtERMMEINISERERLH
RPFAFE, ALURBRBAZRNKRER, TH—LMUEREH. Fl, Composite(4.3)HE
RIATE—M LR FH AR RAR I, o R SR B 7 AR R
AR MR B R R RS BT MR T AR BRI REXREER,

BB R EH A B BB AR X EMR IR Fl, HRIBRE R
KALFHAFE, BEMNPREITHHXEID. Strategy(5.9RAMR T ERF LI A B H#HY
B, State(S. 8y W LK —MREMBI—INER FENRESTHE, BEE
BtH B RIABHATE, FRAEBHERTE . ERAEEFAIREMNRE LR,

162 RERRUKE

MRERNMYE LR K. ENBRAT BEHSRE 8B ANEREY. B4
RIVERERE — X R IZRATATR?

S E AR TR T X0, Facade@.S)ERWA T EHAMNSEERNERNFES,
Flyweight(4.6)B R T I X R KB M B/MELEE IR & o Hoflh— 2 iU Hd TR —4
Xt R L/ RIEEE T o Abstract Factory(3.1)F1Builder(3.2)7 AR &L [T H T £
BRI R AT S .. Visitor(5.10)F1Command(5.2)4E BLAI X R %71 5 57 L BN HAb X sl x5
HITFHR

1.6.3 HEEXRED

MEFRHNE - MREREREL . FHSEMXEMEEE, XREMENRIENR
#(signature), XTRERAEFTE XA BT A BAE BUM O 52 & AR % 0 B A 38 O (interface) . XT8R2
BOMR T ZMSFEEZN LR ROES, EMITE NS E O o BH AR AR T L &%
HENE

# B (type) RARGAREEON—12F . MR—IXREZ “Window” EOFTEX
WA BIERR, BARMNMILZNSES “Window” EB, —PHRATUGFSHE, #
HARIMR AT DS E R 2R, MREOMERSTATDAREANRERZE, mEwAIHS
Wey FAEMKRZE, BORBEEARNNERATELE MMM ED ., B0 aEHm
BEOERTR. S—1RENEOEEH I RBHEON, RITRBERS —IEBHF
R (subtype), FH—IRBRZ A ERHBER (supertype), HATH IR FRBL AT ERYBERR
N,
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10 RHABK: TEA GG RLAM R H

EERXMRRGEY, #OREFTWARRT . MRAGALCINWED A B SINFEEZR,
MERE IR HEORTENENROEAEE, SARERNSBEMEE. NRED
S5HIMBEEHARSER, ARIXFHRAT UXT'%:RMZ;H REH, RN, WM EHREEON
MR UA E2AR LR,

LR REFERE, IR RERIER 'ﬁﬁ*zis‘»%;ﬁ?'él 5% Xfﬁﬁ*o XFFH
FHERAOARFIX R TR H R R WREFTARMEZR . KEEMREFHRMNE KN BRE
BT 2 B 2 B BUAR Z 4 B AR 48 RE (dynamic binding), .

IR ERBEZWERBEIETHZAZRGEENZHABAR, B, EHEETN
FIEHE O MY REEEZWE R, RATUE—-M—BRNEF, EHRERERATINE
BOMsR, #—%i, ISHERFRESTHARETREHEEDMNR, XHTE
Bt BLFR 9 & &5 (polymorphism), BERHERIMAREFHEOLBEEZ—. ZRAFEFP IR
ERAMMBEIRBEED, REZINRBRILETL. S5FUETEFHEX, #EEX
RIEMEIN, HATTEEITR ZI N SREEMTHENXR.

RITERNESHEE N ETELARES REED REWBIRRE, *ﬂﬁﬁ#ﬁ%)ﬁ% Ho
WHEI B FESEFRED P RN EHERLERTE . Memento(5.6)EAX B —MBIFHH T,
EHRT ERHNEMRENZAMRE, UE—ENEEXNRBREBX—RE. EAE
T MementoXt SUAFUE XD — A AWE P REME HmementoI R FIED, F1—PR
A EXT S e F & Ak AR Blmemento RS B RFEUE D .

BiHERBEE TEROZENXR. FFilit, b{l]éﬁ'ﬁi—wﬁﬂﬁ*ﬁ{lﬂgﬁ i i
BN —e8 093 04 T Rl BN, Decorator(4.4)H1Proxy(4.7) BN E K DecoratorflProxy
SR RE O SHE MmN RMZRILHXR—B, T Visitor(5.1)ERKF, V1s1tor1% ] M MR
B i visitorBE DT R ST R BT A K o ‘

1.6.4 ﬁﬁsfd%m%ﬂ@

i, RIVEDRRBKF EEAREX AR HRIGLH
REEHEREN, REETHRONBRBNER, GEXTHR o
FHBSEREGIRIE, WA EBTR. Type Operaton2(
RIETOMTHRTE, HEABRR—NER, HPNELUR
R, BAEERLTHE, UNAFERT, KFEXOEMEE | Tywo nsancovarasi
HIERAEW T E . K4 SRR SRR 2 F AREA 5.
CEEAEREOEREMBTHR, BRI REL—EEAIA BARTNL

CiassName

11lll-

Xa‘%iﬁﬁ?éﬁlﬂ:?éﬂéﬁﬂ@, B REFRRZRN LG HLBRR, BHI R AT
B (h LG ERA ) B, PRSI EHIBRRER. MRHFBRMULHIE
B LB R — IR AR ,

. FEFHEBHARFR RIS —PREIXTR, Tk BRI R,

lnstantlator ---------- Instantlatee

FHETTUHRBHEE B‘J?@ﬁﬂ%ﬁﬁ(class inheritance) B X . F A (subclass)BkA AL 3
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F1Z 3l

ool

11

(parent class)BY, FRAE T REKEXKFABENRIE. TRYLHARNRGTHIATFIML
B PR, BEMRERTRNNKEXNFTERE, RIOIUBKN=ZARTTERR,
T EETR

ParentClasa

Operation()

% ‘

Subclass

& F (abstract class) I EEBRRAIEHFRE L A#ED, —MHREBEERTL
REWRIENTRERD FESF, Bk, —MURERRBELOML . EMREPELANER
SEFR A BRAERE TR o3 S 3R 1E (abstract operation), JEMFIFR R M IE (concrete class),

TFREGRHEMER € LENLBNERE, EEEME, KBBERE N (override) LEE
XRRE, EE UEBTRESBE LT RNLERE, BURKATRATHENY RE
MBISERTT AE X#3E, WA URE 5 e L AAHRIEThEERIN S

MEEHARLZUSMERR, USREEHERH . MEREWARMERR, EIEF-IU@,?E
STRBEMNARE, MRXHE, NRBEBAEFARANESR, FABREXBAESN
B LN RIEEE, BRIT,

. AbstractClass

Operation()

?

ConcreteSubclass

_| implementation
Operation() ©-=--q-----"""""" pseudocode

B A\ % (mixin claSS)%éﬁﬁﬂi’.%&%{#'fﬁ&E@&Di%ﬁﬁ&ﬂ%’éo b‘i?ﬂ%& #*ﬁﬁi@]
o ?E’:A?SEX%Q#J? BRI

ExistingClass ' Mixin

ExistingOperation() . MixinOperation()

A

J

AugmentedClass

ExistingOperation()
MixinOperation()

1 R4 RE B o 4K i
RN R L (class) SX R L B (type) LRI EFEHEE,
— P REREXT W REERHLIN, FNHENT MR AIRESNEENLHR,
BEREMRNEIVASEHEOFRX, HOMNREWLHFRNES, —ITHRTUFTES
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12 #HHERX . THER &l R 846 Kk

PR, REZEHTE AT LAH AR B 2RH,

LR, MEMEMLHREFEERXRN. BILKEXTRHTEIITHERE, BEXT
MR, YRITHE— N RE—ALLHIR, BIFEET S R E LD,

C++HIEiffelif 5 MIABERR X R MA B NI E R AL, SmalltalkF2FF A5 B 5
RKE, UGERIRERETENNELXBUETRIZERMNRBM TR, FEHENE
EREHBBUEREFLATHHEE, BEAEEERERBTREMEEAMLH,

B A R O SRETFREMZHMEINETIEE, ReRBE S HTH
RXTA—IMEHLER, AMEZ, CRABMBRHIEENS . R, ROMRSETFE
LR T — 3R 2RHR BB BRA — MR,

EAFZERTHABRRME X MES, FTUAESEIRE. FEC++MEiffeif 5+, 4k
ARG O G AR AR LB KR . C+h 8 DB RIS R AH SR — 5 () B AR
BRI, C++PAiE NS REET AR RS A, SisTHMRSRARUREETRA
47K, SmalltalkHF) 48R RIGLHGk AR, RERfHLH I EREMBRE, R
WX S AR AR B ‘ |

RERFBABFRIHERT FAX M EOSRMELIMRMET, B0 ATERS 5
MREMN. Smalltalkf2 7 5B FRYEFRBRER —BRME HISMER[Coo92]),
C++T2FF Rl R 2T LA BRBYIT R

R HER KB T XRS5, AN, Chainof Responsibility(5.1)8=, s f Xt RU A —
AR, B—RELRTENAEEALMNEI, FEComposite(4.3)ERF, MHEFEXT
—MNAFEEEE DO, {HCompositell H E L —MAIAEH ., Command(5.2), Observer(5.7),
State(5.8) FStrategy(5.9)i8 # AFEAE A E: O FH R IR LA,

2.5 058, AR EALRE

SRR — B E AT RET YR AL R ZE AL . B ARVFRRSE B3 RRE
EXHX S EAFRMEFEREPURFTHENLKIINE, WTILFEREMMAHN
BRI AR F AL

R, ERMERRRBIN—¥, SRR KEXEF MR EDRKNRIKKEN 1@
RBEZENCGER T UMNMRIORHER), It4a? BASBMKETFXFEES.

Lk RPIE LA, TANMRATHNIELEEZMBARNED, XBHREFEN
SRR E E LIRE, MERA RN BRE. XoF, AN TFREERMRAEEOFH
R, MMT2RERERRMRAIHNTRA,

SRR E LAY ORI B LT BN 4L

1) B P IAEANIE AR AR, RIANSAREPARENED,

2) & P RAUE M 1 RO SR A AR EBRY, fhfT] RUANE B 8 O B SRk,

XK AHE A FRELAZ MOHEKEER, 04T 71 &R E R R H A0
TR ,

HrtiopiEz, ARZ4EARIAE,

AREEFPAEMEEHRELRMLHANE, MELLEENMRAETEXHED, X
REHFHERW—IF R EE,

YRR BAERGE TN 7 Lo L Ep (B E— S ERSE)E, fIRRER
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(Abstract Factory(3.1), Builder(3.2), Factory Method(3.3), Prototype(3.4)F1Singleton(3.5))8]
PR, BdHffegd®, XeRNRAaARE 7 LA ed 8 & O FEIn
EVEE., ABEEEXAAANRERRAMMEONTRBEN, MARHMNEZATHE
Ho

1.6.5 EHERNE

HESE, B0, BMAERZBHEENTKEHORREIFAE, FENXBETIME
REMNBHREN., TERANEE, G TFIREREEM.

1. 4R FoiB 409 1LaR

HHXR ARG IEEE R E A AR LY AR § 4H & (object composition), IE
MBMNEM/BELR, BWRAFHRBERMENZIRE L —MLRHLHR, XFHEIERT
B 5B SR B #4 8 F (white-box reuse), ARiE “HAE” BRHEMTHMEME: MR
K, RERHNFHTIFEITR,

SREARBURZING A —FE AR, FHEERNETLETAEREEX S
KK\ MRAGERBLSHNRAFREFEXNED, XHEAXNBERIZEER
(black-box reuse), FEAXMRANTHATREAT A, MREL “BAE" HERBH,

SEMASKANRS . BYREERERNLBSEXN, ATEHBEEH, BIRFR
BT EBEXRFRMR, RYRTUBRTERREREEANER, YN FREEX BT
AEETBIER, BHBRWERMRMIRE, REEXSEREPEHETHERE CHEBRE.

BREHADE -HARZL, B, RARRERENZREXT, FULKEEZT
B 2B MR KGRI, FHME, RBEFEPEX TR TFRMOEERT, B
AN FR\R T HLEHZIAS, PSR EHIAN “BIRT %" [Sny86l. FHEFH
LIRS ERXEE N EFENEKEXR, UETXRIATHERAZALRLSIBTFERE
i

LRFEEATFEN, TR ENEBERESE—SRE, MR%RTRNEARES
ROUH R, MARBMEERE I EE G HREH . XMEBR AR TREEH &
KRRE TERE AT ARBRTERRERGRMEE, RAMRPEEERERDHIH,

MRAGRELHREXHMANRETIHMESTRZZIRE XK. HEERNREFHE
WHEOAE, #MEREFHE LHED, MXEEDFRGRRE —AXTRAMEMmXT5
—RBEH. XESTERIFNER: BAMNERBELEAUR, FMURIMFABETHE
H; RERE -, sfiNZBTUA—INEEERA-INR; EfE—F, BEAINEY
IRRETEHOEW, FFULHR LHFERDPIKEBXR, ‘

MBRAGMARRERITEA R —MMEMA, BMUGHEAMREEGHBITHRRFENLPEE,
HBEFEENMES £, IHXMBARBERLSERB/DALE, FARKTREEIRTE
HEERKY . H—HE, ETHRAGHRITXAEESHMROE RSN, BRENTT
JRHE T X R E R X R A R E LEFEANHEP,

X3 TR E R RIS AN FEN

B RS REAEA, MARRLEEK,

BRBOET, HRARMARBEAMECIETAOE . REXEE A EANRAGER,
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14 Rt #BEX. TEA GRS R

ES AR CH MG RERBHRRENIIR. HRFIMBOML, BATRHBAGNEESER
EHARBFE, ﬁ%%ﬁ%ﬁ%ﬁﬁ@ﬁ%%ﬂ#%%ﬂ%m%ﬂ#*ﬁﬁﬁ XHE, 4
RN RAGE—EEM.

KR, RIVKWESKRY . &ﬁ%ﬁﬁﬁﬁﬁﬁT%ﬂﬁﬁi%ﬁ* WWW?H%ﬁA
ﬁ*%&ﬁﬂﬁﬁﬂ%ﬁﬁﬂﬁiﬁ%o%@Aﬁﬂ&ﬁﬁf¢~ﬁﬁ%ﬁ%ﬁAﬁ*o

2. 24

ZH(delegation) B —FAF T, EMASTEASHRRAEMERMES [Lie86,J291], 7
EHHART, EFIMRSE5LHE—ER, ERHERONEEREZRATHRES
(delegate) e XEPUT FIBHERZBGEHNIAE, FRAAN, BYRNBIESRTIHE
FHERMOXER, C++HEdthisli AR, SmalltalkPREdself. BIEHRN THBIRLEHN
BOR, BZHEREOXEH HCEAWEFTE (REN), EREBRNBRAET LS| HEZHREK
PO B ' '

2P, BMNATUEE ORXPRE-MERRKLPIZRERZER LB R ERME,
RHEE ORAUREHELROBRIE, MADEERNIEE LRELRH TR, BHRR,
—MEOWA—NMEE, TAR—-NEHARRZ—NEE, GARELABXNBEFRERS
ERELES, TARGRUBTE S RERLKHRE

THEMERRTH O3 E M ArealRER A —MEL L6,

Window Rectangle
rectangle .

Area() ¢ Area() ?
: H width |
‘height ;

1 .
1
1
' . o
i) ] .
) 1
retumn rectangle—>Area() | return width * height I

R FR—ANLEX B —NRIHMBIAXR, FIFHLRTLER, AN “rectangle”,
ZHENFERSETEETENHAHAENRREURKEXEBENAS TR, BE
ERMEAMENKAHANEE, RIABHANAENRESEENR, WEANHE DR
REEH ' ' '
ZRSILEI N RS UBBRGREEHEAR—H, RENTARZA: 3B,
B ES BRI LS R Y TR, BA BT IRENE, KﬁMﬁm*EA%ﬁﬁT
EETEN. AEYREERIT BN ATNAREI &G, bTEﬂ%ﬁ%o§%$~A%
B U0 VRAR A2 B4 7T LA P ZR 46 B LI R AR R o AABHTUEBIMHERS ETX
BRE, FABEHTHRNER, ZREZATRGEEEANTE, WREEROEY.
A — R T &6, fnState(5.8). Strategy(5.9)FVisitor(5.11), ZEStatelix g, —
AT EA R BITE — MR M FPRES State X RRALH, FEStrategyBR A, —NXEH—
MEEWHRBEL MR RITEBINR, —MHRRASE MRS, BEXARHE
MIERTTURFERE, XA MERXNE TR ESREZRENRRAERENRITH.
FEVisitor ', MREWKENITTR L HBRIE SR BT Visitorkf R
HAERNBE X AL BABIE. Mediator(5.5)3] 3 T — /- Hfbxt £ FLES H%
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K. AR, Mediator¥i R 2 AHKEFRERGHMWXNR; A, BHEHEAEBCH5IH
FefEBiER, FHEERELHNZEIE, Chain of Responsibility(5.1)i8 KR i & MR 65 3%
RAEER, A, XMERESHA —MEZHRNRNO5I A, XEHRERERT &,
Bridge(4. ) LB MM B BT, MEMBM—MFELXAEFLTER, XL
EHRARIE,

ZHEMBHASHRH.. BEEFRIR XT%*EAﬁﬁ—AﬁﬁEmmﬁljuﬁﬁ%ﬁo

3. gt AR Fe B KA B AR

A—FThRER A E A GRAE ™4 BT 15 X R 5 AR ) B S 84k 2 8 (parameterized type), 3L
F2 % E (generic)(Ada, Eiffel) R (templates)(C++)o ‘ERIFIRTERE L — R BB HRIEE &
RAFTRABIEMTA LR, RS EWEBEMF UL RE, Hlin, -7k
L EME A TRNBERATSHIL . WRIREFE—ntegerfIFR, AT Integerd
BRI FZSEALRNBSEE; FH—Stringl £, RERMUString2kBERSEUE, B
B BRI & A &R 0 R 2SR QB N 5 R AR 1 58 il R4 .

SRR B A TRATRAR T R RN ZAGINE=F T ERASERNRREFH
TR WERITAUFEAX=MERPREM—FRER, LA—UTE LERIENTE
TCHHEFFBIRR, AT ek

1) i3 FREBIZERAE (Template Method(5.10)8—ANR ) o

2) SEB AR S HEF PR BIXT SRR (Strategy(5.9)).

3) fEAC++EIR N Ada SRS, LIIEETE LLBERIEM 2K,

REFARFEERROARZL . MRAGEARAFRESTHRABEHASHITH,
BREFERENE, HEES. SRATFRBERENSEIH, BT FRERE G EH
fE. SEAMER AVFIRUERFTADIMER, ERMEAMSPLEBE N BIEZTHZIBAE,
R —Fh oy i, BURTIRETME M AR A .

FHEE —HEIRESSERBA XN, RERINEEH —MMEXMC++ZARABT
SHAARR , SRAAERER SmalltalkIPHE KN HIFN AR BITRBEENIES FRTLERH
E-3: 08

1.6.6 XREXEITHZMEEFNTIHISE]

—AHEANRERFETHZANSEHET STEHRBENHEER K. RBESWESRERZ
MEHETRT, EHERXRECHEAR . MEFHEITHZEWEBREELNERS
MEMEHR ., FEERMEWRBEHMS L, KB H - EERDS - FRIRAENSRS
Wzh. EYRLEBEEENESRENNEE. RZIFR.

Z BX 5 B & (aggregation) F1#H iR (acquaintance) 1 2 5| A R B 1EEHiFMEITR A RR
REZANAE, BREERE-THRAFH —IHRBEN B - RAFK, —BRITFH—4
MNREEFH—IMNEIERS IR~ *gf‘ﬁv\ ﬁﬁﬁﬁ%%ﬁﬁ%ﬂﬁﬁﬁ%ﬂﬁﬁ I
B A R

MHRERE — TR il 75— RR ﬁﬁ*ﬁ?ﬂ‘lﬁﬁﬂ{jﬂ ‘KE” B “5IH” XR.
ﬁiﬂﬂ‘]ﬁﬁ?ﬁﬁ%ﬂaﬁlﬁimﬁf’ﬁ 52 b‘l‘]ﬂquﬁfﬁiﬁ HRAR—MERESERBHEXER,

HIRRT MR EIBEMHEERR,
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ETES, FHENFLERAER, BERTARENHLRERRS:
| M [ e

RAMMRBAESRE, BANCITEFUHRNTEELEN, Smalltalkd, FIELEHE
Hixt B2 M5 H, BRFRIHESPREFLR. C++9, BET T E LRREELH
MR AZEREH, BEEEHNREEXEHATEE ALK ERGIA; HiREBRUEE
5 RELH,

MRA Lif, RESEEMARARNEENARD BNNESIHREN. REEN]
Z WX FIEERIFRHZIM S PREE Bk, EXEXFITERBAN, BREXEFARLHE
AR RERA; MAERXARNHSIEREE, BN REET - REHE, HABRE
Ak, SR EERRETEREIIILXE, :

B HETHNZASWAREFENZASRFEX2KRNES, BABRBARTERERETER
S TAEMEE. RENSTHASHEZHZRRITENERN, MTARAEES. ¥R
MENTHREZ AR ATEMFALRTT, BATIIRE T BT ZBRFEHNER.

WERITERXGFINEBLER FHREEK) BRAMICR T RiE 2 FETN 2 ShKE
%1, Composite(4.3)FIDecorator(4.4)%F THIE R R M ETo ZIE WA FE . Observer(5.7)t
5Tz EmEX, BEXEEMNFATHEEEAWAKRZBEEMFEN . Chain of
Responsibility(5. )= T H R LEBERAKNBEREER, 82, REEFBTHER, KRAEBE
BREFRETH RSN,

1.6.7 BITRFHENL

REEXBREEANXBETHHBTRANCARRREZMAHNOBLE, EREFHRE
I E R AHR B EGH .

AT EMXFHEL. BRAREMNARE, RUSZEERAREEREGTARHASE
BRI, — M AEERREEAMNPITERRRE THEEEEFR R, XETHTER
HREMEHE XL, BREFAEFUR. EFRITFSERRERERFESE, HEX
BRI ELBRERNTERK, , _

BRI URRREE U L, NTTRBRBEERIRITRE. 8N
BN AT REEWHEN T AWM FHMATE, XS ENREN TE—FREREL
BRI, .

THEHERT -EFBEFRITH—BRER, URGIRXERZENRITER:

1) B ZXRHERX—ANMEAAASE EUBRMNRNIEERLEERZRELRKLAR
- MARKFEEANANR . XSFERRNEAERLR, ERAXFIFL, MiXEEDAIEYE,

it ; Abstract Factory(3.1), Factory Method(3.3), Prototype(3.4), '

2) K BAEGRM  HIRAEREE—MEROREN, BREERKITREET
KT . ABARICHFRNBEEIE, /RWFTLATEGR R0 %) 5852 47 B 2018 7 8 b i A i 5 3K 8 07

o

BIHE: Chain of Resposibility(5.1), Command(5.2). _
3) *TERA fe ki & 00RH SMERIRRME R SR N AN A iR B N (APDZER [A] I S BE 4
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F&ERAREK . KETHETLEHREEREBHDIRMTE L, EEHRER AT
ERES . UBITREM BB FEMAREMBERT .

Bit#E: Abstract Factory(3.1), Bridge(4.2).

4) FHFEAFREAGER MENRERRR. REFE. EAREANEFFENRRE
AFALET AT Rt R A, M BRI 2615 SRR L E B AL

#itHE=,: Abstract Factory(3.1), Bridge(4.2), Memento(5.6), Proxy(4.7)

5) okt BREFERMEANEEERT R, AR KBTENMFEREHN
SEBLEETURABAEN . ERATRREBAHAERNZBEINLER.

it Builder(3. 2), Iterator(5.4), Strategy(S 9), Template Method(5.10),
Visitor(5.11)

6) B4 EMANEMEMINEER, BAEIREMEKER. ERETERRY
A%, ERTEME—-%E, ROAEBARERMFEE, IENRER—MREET
BRMAT REERE,

MEGESRE T I EEFUEANTEYE, HERGEEL T, B, BRAT &,
WITEREAHZ A BEARER RENMBREEE.

#®it#E R : Abstract Factory(3.1), Command(5.2), Facade(4.5), Mediator(5.5),
Observer(5.7) , Chain of Responsibility(5.1), '

7) BARTFEAY AR EEREELEXTFIRERNNR, B—IHEBEEZ
RSEBFF SN, RIELHESE), EXTFEREBENRERRANT B W, EEX—1#H
EM BB EEE L HMBE, — M HEEXHWRETHREFZRRER TR FHFETE
FELRBEEE, BNENTF-MHENT K, REFEATIAFSHHTE,

— BRI RAEBARMASRRNBIEEAR, BRERZIEEGNRIT AR —FRETE.
FRTHEETTLLES U RASEANER, MAREDE X EFTELRK TR T X025
AfEx, B—FE, SEEAMRESSHERITETER. FEOHEFERNRITF, K
AN —F, B ERNEEMEFEEFHITES R AEH KNI,

#it#3; Bridge(4.2), Chain of Responsibility(5.1), Composite(4.3), Decorator(4.4),
Observer(5.7), Strategy(5.9).

8) RetF@bst £t iTH & AN ERRE—IEUBRKIAE, &ﬁ%%%ﬁﬁﬂ
T XA T F R KA XFIER), SE T REN RN IR SEREYF S EHFENH
b7, BRI AT T X RFE TR T

#it#%: Adapter(4.1), Decorator(4.4), Visitor(5.11),

EF R T AR ERA B THBREREE, IHREHFTRANEERE
BRTFIRBEREENK GRS ERMNBE-FBOHEETF RO T ZREZREFRIE
M: MARRF. TERMEZSE,

1. EARA

N RARH B 15 5 U 4048 28 B A T I R AR X A B2 A 72 7 (Application Program), R
LAEMARERAE. TEPHEATY EHEREREEERN. NBEAREBRFASBERE
B, RSB R RE ARE A, MEESHRERT —XNRSH
b3 R IMER T Y. #ltn, ES T MEEET—RIE, DIHBRM R ERIERMRKE,
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AHEERR L TFTXFER—TRETEERE, HEERXHERMER MR 52 RREMEE.
LRk R0 B MR X T & Wk, BNES— P RAER %
Fﬁ B ERERYT REBREWMERFERAMSER, EMNIRRENSY k. R
, BAEBRENRELSHRTY R, M%—*%$ﬁ$ﬂﬁmﬁﬁ% PR ALY
%ﬁ%‘fﬁﬁﬁﬂﬂo

21£%

— MR REE SRR — AﬁzAH%ﬁIEﬁﬂmﬂm%ﬁEX%E*%%oIﬂﬁ
R—AMXH . TEANENES, XERBRTHEANTIGE. TREN—HBHATFHE
P, RBEER, BREEXNES, C++HVORERD —MITF. TEMEIEAREH R HARA
RN, BIRRAIREIR %ﬁ#%%t%%%olﬂﬁﬁﬁwﬁkﬂim A
REEMNBHRETH “FRFE .

TAMAMRITHNARTERSBRS, BACERNEFEZNARTHNMERN. B,
TEAMETERATEGANAERZ TREARENA T ARRT R, X, SR/
RBERABREE, FNSHEH TEENRENE, H#mEEErEREmE,

3. R

HE %R (Framework) 2 i — %ﬁ%ﬁ#?ﬁﬁﬁﬁ%—ﬂﬁﬁ%ﬁ%%mwwHﬁﬂoﬂ

—MEXREFHELEAARAGBNERERER, REARLE. F RMEMHMILK
(mmwmumwh%—&E%&W%ﬁ%%ﬁiﬁﬁ*ﬁﬁﬁﬁﬁﬁ%ﬂEﬁﬂﬁ%ﬁﬁ
%HmumoWE—AmW%%%%EiM%EﬁWﬁm@MOwﬂuﬁkﬁﬁﬂ§%WWﬁ
MXRMTFE, NE—MESRE I NEEN M. '

ERME THRONANEREH. EEXTEBESEH, RMRA55H, %Wﬁmiﬁ
AR, BAXMREAWE, DRERRE. ERME X TXEEHTSH, UETHARTE
REAEREPH N TFHNAESOEEHEY . ERICF T HASBMIERBBETRE. B
TIEZE S RIF ST A, REER AR LB M T3,

XANBRHERET M AT 2T R34 Z E # R 5 # #l (inversion of control), 3§
HEA T RBEEEN FREE) N, KRESMARGHEEF BRARREEAHRE,
LR MRS, RAIEE AN AN TR, BEEAANRBE. KABRUSENEFNE
R ERERERTH, EXSEREEMEMRITRE.

HAFT AR RS R, T ENMARRAFRAUNEGEHR. EfRES%Y, BRAFE
FE—H. F—hE, HRRET-LRACEERNES, BAFESRITRELAIRELE
o |

IR FARFELURIT, BATEAREET, MERNZEMER . EREITELM
B R — N EEN TR A AN REW ., EMXERRHEREESERESK
KRBTSRI, ENEEMMANBEFERRETENE XMEREH., Bl
HEELR LR TRERIE . WY T
O BB, EORR AR THESR, BT AR R AE SR B O i AR b R AR L URR
B, MIEREMLR, MARSAMZEL. XESLERGENESE, ZUERN—THE
ARG T EIRIUNL o

RIA S8 E BRI R ER RN E REEEE. —MIARITEXNER LA

www.TopSage.com



F1E 4]

Ul

19

Bt NELEMREEARERNEITERAMRBER. RRAMERBEFERT 2T
R, HERXATHRETEFT T ER TN ANEREREH,

YIEEMEERNRITER BB A, RIITUBRIFA I~ TF4LBIYMY])., T#H
BHERXWABRERBRABESL, EERTHETHEAHABRT LU= ERER RSN
FH, MEXHEITAENTHAREMSHREEEY, B TFEEKEERER/ILIRE, ¥
LSERAEREEERE— U RRBEEEN IR, RITELBRLTER R EEE, |
Tl ERT I FECESE B X AR T LIRS E T W,

EAEAFERAERY, AMTEENENAEENRIAMENREE X HRBER.
EfBRFENARETONTZAFE:

D RAEXERERE EEEGAREBRSR, MOHERXRAEREEZHAA RN
B, EEHNBOETENESEABRFRIHEEEHE, ENAMUEHEES, wiEBEER
THER. MARFHEHTREAAEE-REE AN, BFEHIR. BHTEAEHERT ER
EE. fUEMRIrER.

2) R BXREREIHERASEMNLE —PHRENERGETEMHER, MK
ZyAEnt, _

3) ERRFITBEX E s ERELREST—MEEWMASE ., —1EEHREHE
BUBEAT I B8, BEASBEEARRE—MEMER. A HERRMEITREIL
FEEH R TAEMM o SR LRIMWERXBERKN IR G RETENEN, HHAXREMHF
ERFHTER), REXEEXASSBIERIVER RN BREREN,

EEABEERLEMEE, ENAEAMNERAEBRAZAN TR BAWERT
SN ABSHEBEHLSEMERAR. MAKKRS RIS E TERERANESR
NEHEW,

1.7 BEEELITERN

A P20 MR PRI, BAPRE AR R RE SR T R R
REEL, TEREYEN —AHER, FEREARRENMNE. XEAHILMRRGTE,
HEVRRIGE A RT K R A R . |

o EREHRXREHBR T MY 16WIHE T R BT BRI B 438 a9 %

. REMRERE ., HENREDURHERBER RER LN . 5%

B HAE B TFHRRE S ENER,

cRERXOEEFS L4WFIHT BHRPFEERNRE (nten) ¥4, BIREMIRK

BE, AR BN A REMER . R AL 1T B R 407 B4

AMREIE TSR

HFRBXEHIMER EH1-1 UEBFRBERTRIMERZENER. FFRXBXR

B RIS A8 R B

e HR At AameEX ERSRBBBARESE, —SENFUBRRER, -BNHAL

WEER, ~ENEFAEER, S—SHUMERN BTN TFS, U— N

PRI BB B o 33X /NS RS LATR 22 LA AR DL B A AR 2 T B B ] AR A

REEHRIHGRE BFEN BTNEIHEL ATFERTROIEERTE
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20 KK, THRA @AM R HA R0

MEE, BERERNEERTSENARX, REHERLBEET UH R aX LS
REEHOTHEE.

c FRARGEPARERTEYG XPHFESRESEEFHTHRERFHER. ERE
R A EERNRITRE, MEASBFERMAAEAHNARLTIREF T, &
BEN—REHRLASHRS, IRFSEOTEANER, R1-251E T 8HER 2FR
M AAHITE, REUBEEINMXAEISRER &,

F1-2 BHEXFER/NGITHTEST

H B it R TR H T

/& Abstract Factory(3.1) Fal OO F 3
Builder(3.2) el — N E AN R
Factory Method(3.3) BLHMLE T
Prototype(3.4) B BRy
Singleton(3.5) — N — S

W Adapter(4.1) pog--J:uE: Ju|
Bridge(4.2) MRHEH
Composite(4.3) — ARG FIE R
Decorator(4.4) MR, RERTFE
Facade(4.5) —MFREMED
Flyweight(4.6) bop J:upaePinc]
Proxy(4.7) . N TR —A IR EREALE

TR Chain of Responsibility(5.1) WR—ERXTER
Command(5.2) fares, B E—THR
Interpreter(5.3) —MEEHXERER
Tterator(5.4) R, R RENELE
Mediator(5.5) MREERXE, MEXE
Memento(5.6) — IR BRI RN R 2, MR
: AR B BEAT I
Observer(5.7) EMWNEMEBET B Ib—DXE R, T EXFR TR
F—H
State(5.8) R MRTE
Strategy(5.9) B
Template Method(5.10) Ry L) p AT
Visitor(5.11) REEAT— (4) ¥& ENEE, BRERX
o BextE %K '

1.8 ERERIZITEK

—BAREE T — B0, REARRER? XEA N —MARNARITERNESF
LT o

D) XEHE—-@sX FHEEHEAERIMUREL, #ECESRIRE,

D) EMEARALEMHRS . RE5ERSPRAERS BRFERXMERMEINRURE
TIRERE KRB

3) ARETFH Ry, ARXIMXRSY X)L hHF FIRAERER B TIRIIEL,

4) BHERXLE5HN LT, RENABALTIXFTAEL BRUHEXSEENLTEE
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S FHEMALEEHRAENA . R, ¥S5ENLFMNA P HANEFEHERE
RAEAN, X2HBHRESHPEBRNEREERE, A, WRGEEFESHERE
F T Strategy#i=, #F44RA] A % HSimpleLayoutStrategy sl TeXLayoutStrategyi X I o

5) £ £ FHEMNNED, BExElMsEXR, & XRREEMTRT| AL
B, RHIER S EB RGP P FERZE, SuELaBR.

6) EXBXFERATFLAARELA XEFKEANH, 2F-BREKBTEMH. £
55 MREMEBRNFREMBMEENES. BF, KN2FAEE—B. o, TLER
“Create” RISt —+tricFactory k.

7) EAPATRX P e LIRS RBRRIEFRHATEI; ARBRGIH
4r BB T RERHERE B .

X AxHR— A fE AEREE SEA. UEHRESFES W‘Lﬂ’(i‘l‘éﬁﬁﬁﬁﬁ HEe

XFRIHER, MRAR—TEN B AR, BARTERERAENHIHERERR
B, SR RS . BB T A R R AR R A AT A
B, MRLEEIT S EE S T -, — TR RE Y BRI REER
HEEFRENNGE, TELEMER., YR HRRANBERN, BERSRBSRRAERMH B
B, WRI-2ER.
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S0 SEHITIST: it — P ORLIESs

B —EHE A O — R Lexi® 1 “FLLENRRTS” (R “WYSIWYG”) HSCHI4EEE,
ENBEHER LR . RATE B B Lexi MR &, ﬁ#ﬁﬁ%ﬁ#ﬁ&&+
B, FEAERE, BT R I ok s M SRS

E2- 1R Lexitd i/ R, SCREHTR wﬁ%mﬁﬁﬁﬁT¢HMkﬁ%Eﬁciﬁﬁ%
LR FB R B B A SR MM RERE R T RSB ARS%, LR~
RIS T TR

File Edit [

the interul sepresentation of the TatVew. Thednw  text (anfit 3nd lona dencten) W aote Chanctd
openaticn (whith i3 not shown) vimply allsdowonthe  thatise the 16-bit JIS-ocoded “kid™ font.
TEBoz.

i codr tat bullds 2 TextView fs simflar o the 7.7 Mixing text and graphics
original dnw code, except tut inned of allig gy insidie 2 componite glyph; t
functions to dnw te charktas, we bulld objects %P Ky gt
that #ill dnw temelves wheneeer necesnry. Using '
‘cbjtcts yolves the rednw problem bequst only those
cbjec that lie within the damoged wgion will gt
dnw alls. Tte progyarames does ot hove 0 write the
code tat decidey what objects W rednw-tat codt 8 oar e buidds the view,
in the tolkit (fn this auample, i the fsplanentstion A Stncil it » glyph that displays abitmap, 20 HEA
of the Box dnw opemrtion). lndeed, the glyph-based 50y vortrontal tne, and VGTur sepresents vertc
implaentation of TextView & ewn stepla tan the blank space. Tha consteuctor panasmetars for Rule 3
oziginal code because the proguammer ted only declare
wihat chjects he wanty-he does not aeed to 1pecify dow

the objects should interct. vhu; o = gltc £ile}) I BOP) (
o =2
1line = new LRBOX
2.7 Multiple fonts + )} else it (!uueii(o)) {
Branse we built TexwView with glyphs, we anasily  * uﬁ:;):ﬁnct:t(
axtend it 10 2dd functionality that might otherwise be tofds(s, geto(file)), k14
difficult o fmplement. Por example, Rigure z:mm ¥
3 wzeen danp of 2 wrsion of TextView that displays N i
EUC- enooded Bpanrse txt. Adding this fatare %0 L_,":_, pend(
uxtviewsuchss the Athens Text Widget would require new Charaocter{s, al4}

» complete rewrrite. Here we only dd toro lings of code.

Figuze Sshows the change. ) )
Chancter glyphs Ghe an opticnal second constrctor

panortry ot specifies the font t use when dnwing.

Foy ASCIL-tcoded wext we ok Cancters gotuse

the 8-bit ASCII- encoded “a14"™ fony; for MS-enroded  Flgure 5: Modified TexeVinw tutdisplays Japansse &

B PEBRRERREI
E2-1 Lexifyflf Rl

W
o

© LexifiRiTRE T CalderFF & M3 A 445 1 FiDock . [CL92]
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2.1 igiHiEE

AT B Lexiti o H97/4 IR

1) XA XT)‘C%W%%TE‘Jﬁ%ﬂ?ﬁﬂmexl&ﬁa@ﬂ/‘ﬁﬁo E E‘J%ﬁ\ JF%EJFE
He . BARFICARMTEY RBXMER. RIEHALSRME RS YWER A LS E.

2) XM LexiZBREH CA MBI ZHBIT I L7 BRERT R G FJPITARIBIHEAR
W7 LRSI E R R AR A R

HBHAARE LexiMA P RERERIK. mﬁ%ﬂﬁﬂé{%’ﬁﬁwmlwm)‘c%ﬁm@%
%o XBME T BBREE Lexi P R AT R E2L. HIt, ET%WV%K%ﬁE%
BT, A REMAERXEBHR+IERT . .

4) L4 5 MM (look-and-fee) 4  LexiR A BAERABUBALER N (] AR AT
i Motif FlPresentation Manager(PM)3

5) AH MG AL $H%%@ﬁ&ﬁmﬁﬁ$ﬂ%ﬁD§%L* %oum%&ﬁm
RO TEH O RS

6) A F#%E FAFEIARKAFRREELexi, SHEKRAMTRNE, XEREN Y
WEES AR AN R . XERESETRE—NE—HOVE, BET LR L5
Thee, AT RAXHRAEI#ATHUE (undo),

N $ERERETH mME*#iﬁ%ﬁEﬁ%ﬁﬁﬁ&iﬁ?ﬁ%ﬁ?ﬁﬁ#%ﬁﬁ
BIEHT GBRIABAEM—DHFHRITREN, RIVEESRMEBAEXKA?

RIVEE T EHSE S BIHESX LR RE, S EEEA —EH LB B iRES MR
EHEABXEEGHRHEAERS. EALBERRTRZIEN, RITSHARBERITHRER
Eﬁﬂﬁﬁ%#oH@ﬁiﬁ&ﬁ%Aﬂé—AigAﬁﬁﬁioﬁﬁA@@Wﬁ A 7T
HXRBOHE R R BN BEEE.

2.2 X4

MIRA BRI, — PO REXNFRH, K. ZARMEMEETRE—FEH, XETR
EiTX%%¥¢%EW§o%W,—¢iﬁ¢%ﬁ##$%ﬁ%i%§ﬁ@%ﬁ,W%E
7. . BB, RAOHMTFENC ., MXETFEBBLE ACHTEN,

ummﬁFﬁE RILAP EERYIETEN, B, — RS — I EE
SE—1 BT, MARNHERREN—HEE. APNREERETEESIA, WA
K RENFELSHLR—EXANEL, XEBTEARARAEMER. I T ELexiLRRE
KPR, BATHEEEREI IS EE W ARRT

BRI, PWEBRARMXRMTILA:

« REFCHYEEN, BAIAMBERLZHBST. 5. 8%,

* AT R4 A RN B 7R 3B o

 RIE B AR BERPS CAMERTHTE . XTUELexifIEAFETRLERF IR

TR RPER IR R B3| R ORI R

© fEFWHNBREHWRXEXH, MERUTF. B%. W, NWHEHE, ITHEXMIFEHE, RITGHEN
BEATBAMFERLSAER . HERMNHRIEHFRAREHTRRZEESHWEEHNELR.
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24 RHABX: TEAG A RHA KA

BRTXEHIR, BF—SREENE. 5, RIONZ—-BNFXANEE, NARE
RFRAFEEEF B HRASSE, RZIMR. RATA 2k G KB F 1 UM — AR
%, BAXFEFEERES. BN, RIBERIANERITRNEXMBAIS . HEE
LA 3 A B T AR RE W B o ;

HK, BITWEARNZEL M RAARRERFPEANTEMTRAZAMEST . Lexihl ik
BBt R ATRMAS T, IHERAFETERNIC. Flin, H5TH251H58
10N TTRETUR PR, BATUR—ITHAFZTFORARNERER. —BERAEX
Am?%%@&EB%EETbWEﬁ A EEHERERE EMER SR ENTER
HAEET . '

R, HTEREHSHRNAEEFROERS, TEXNXFHETHT. XTREHE -4
REIRMFTETFE, BRITEEHAR LT EHTREREGEMNFERE RN, HREXE
DA RHREB T RN R B, BESHBHHSHUEFHERERBEA LN,
SO A ERERN BT L5 R RS 21 B Al 7 R T M OF B 9 R At 2% o

221 BRAS

Bk EME B FERE Y EEd—FEiRhiEa ﬁ‘é‘(Recursive Composition) B H AR 3 5L
ﬂmoﬁﬁﬁ%ﬂﬂ&ﬁﬁﬁ%i?ﬁﬁﬁiﬁ%%ii,Eﬁﬂﬁﬁﬁi@%ﬁ?ﬁﬁi
B EZ—. $—F, RITEEZ/AMERENEZDAHIIERXEG—1T, REHSTER
—5, BHEBIIER—T, %, BE2-2, 7

T . K . #He (7))

i =
3

L.

g4 (3)
E2-2 REEXHMERNREAHE

RITEE—ANEELERTR— ISR, RTUSRXFYEES, EALEEFRE. B
HEMRTH, BEBEATLE., SHAHTE, WTmsl. SRMRINE2-3HTRIXREH
B AN RER XN FAMERTLR, RITTURBLexiBERITHRTE .
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RAEBEER . BAEAEARAETEA - FEEM XL, RIEBYT RLexill X F
P FREMASEMEAMIIEE. LexifX REH 5N YBREWIEF AR,

E2-3 BIFHEEGHNT R

XERETHAEENRT . F—REAR, WRTEMMKE, BZIHARAHE
T, BARMNE BRI, TGRSR DMEREFNED , BRC++XBEHIE
Y, WLESRFRREE, FEREORE.

222 ExT

RATHE g th BUAE SR G5 T B B X R 8 U — MR 2B T (Glyph © ) BB FRBERZE X
TERANEETRE (RFFMER), XEXTEHHITE (BITMH ), E2-45R T Glyph%k

Glyph e
Draw{Window)
Intersects(Point)
Insent(Giyph, int)
- l ] childreh
Character Rectangle Row
Draw(Windoww) ©-1---1 | Draw(..) PP — R
Intersects(Pointp) @ | 1 [ Intersects(...) Intersecta(Pointp) O - ===~ “ee :
1 ‘ Insert(Glyph g, int i) @ : :
charc : ' ) : : :
. Polygon : P
retum true i point E Draw(...) r ohi mn at i H E :
intersects this cgarader : Intersects(...) position : :

for all ¢ in children

———H if c->Intersects(p) retum true ;
w->DrawCharacter(c) )

torall cin ehgdren
ensure ¢ s positioned
o—>me(w')

E2-4 #ArGlyphBEK

© Calderfi—MEXF ETFXHEMARIE “Glyph” [CLI0). KBRS EHERE THRER, HAR
M FRFREA 3R, CalderfEAB RIS XICal93 N FRIE T XM 1T, BT HARER, R
KT RAITER R G |, FFABA Calder IR A 72 o CaldertETTE SR TEME T4, HRA
KIFEER . RITWT LI AFlyweight@.OEAREFMAMNBR, RIVGILEEIBAREN—IFT,
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26  HABKX: TAAGAGAREAG 4

BRI FER, R2-1UCHFREHRTEANGlyphiEO ©,
F2-1 EA&Glyph#Q

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

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

BExA=1NEERE, EMNRDEFEHAS, 2 EMNSASKEN, &bﬂ%ﬁ@%ﬂ
FHETERM 4.

Glyph??@ﬁ?ﬁﬁ ALFRBC, EFENXLTDrawitE, AMDrawd}, EifEE—4
S| % Window T 5 . Window2 (I TZERER 0 LR RN XAMBELEE, € X T —LEEE
e, —Glyph#FIRectangleR] RES 5 T H X B E E X Draw:

void Rectangle::Draw (Window* w) {

w->DrawRect (_x0, _y0, _x1, _yl1);
}

XEM_x0, _y0, x1, _ylfRectanglefIIER A, EXTHEEKITHA. DrawRecti:
Window#24E, FIRZERS LEREE,

RETEEFENEG TALRESAZRSRAXENFELS, UIEEHREETEHE
—17 L, BIEASEHAEEERE2-2), Bounds#/ER E BT & HNEE XS, BREKE
BEZRETHB/NEE XA TR Glyph%?%‘éi%)@’}'ﬁ%ﬂf BREENE 8 EETANE
B X,

IntersectsiBEH BT — M E BN AR B SETAR, EMERE P ST X EAR, Lexi
%‘ﬁﬁﬁﬂfﬁ?’ﬁ"éf’ﬁﬁ%ﬁﬁﬁfﬁﬁgﬁmjﬁ@m#ﬁo Rectangle%ﬁ%XTVﬁ’éf’F AXkitHsE
JE 45 € M BAE3L .

E Ry B TA LA FET, ﬁﬂﬁfﬂ%?—ﬁ\’/}%ﬁgﬁﬂﬂéﬁﬁﬂﬂ\ T B AT fRlX £ F B TT,
Bﬂﬂlﬂ — AT FETRZT LA BT, InsertiR/E7ER R Indexts E WM E FIEA—HE

o Remove#fEHE—-MEENFET.

Chlldﬁﬂfﬁlﬂ*A%Indexﬁﬁ?ﬁm@ﬂ%ﬁE‘Jlﬁ) %ﬁﬁ#ﬁ?@m&ﬁ@m ZNEREE
Child#fE, MAREEVN FHIBEW . X LREBIBLS W B REBCH SRR, RHEX
TR EDrawXHERERATE N FEITHERE, EOH, ParentB{ERE—AIRAERNTR
LETHED . LexitBETTBEFE— 1B HLEITHIET], ParentBRE R 7 H AR EX T8
3,

e %J_fﬁfj'lﬁfﬁ$-ﬂ3 RN BRFEERBS/IMENED, — I RENBEONZEFETEEG .. FERMLIFRE

BEREAERRE, MEBEHRFHRMNEE.
6 —MEHIndexTHBHARBETFETHNBREFNE, BEBTEUMAREEES, NRETEEERDE

FTHET, BAEAEERENTEAR, RIE2STIHEXEMTHNG, HEBHRSIRENER
BRI R :

www.TopSage.com



B2% LHHE: Hit—PpXEHpEE | 27

223 A/FESK

BRESAMATARFRIY, RITETURAERMEMBER RN, BRANEW,
Composite(4.3)BziR T H X RENEHHSHIA R . B7ER HB M2 I ERNRET,
TR BELSEX MR,

2.3 #HAk

RINEEMRT UEYHEEHHATRE, BEF, RNTERRYEBREEWE—
HHRYBEEN, RSN T— M YT, R RARB, i8R
EYBEMHEENHEESFRNEEEE - MeH B ILEH, XTMREKREZFETLexi,
BB XESRBT, BITHRES%%. ANEESRAPNERRHESR, i, F
PHESEENRRE .. B/ MERERX. BERITEA LRI GEH 1 248 2R Hl
%145 o LexifE b BB N BT A XEEE,

WARNE “BL” & XREE—NETREBAIETIT. FTERNTUELSRE
FAARE “#4L" (formatting)Fl “434T” (linebreaking)., FMHiTiE I AR RHLE R THT4
AT T T AT,

231 HEEALEZE

TR XEREZHMFSANRE, RACIBAEZHAL. XEFHFSHR
Tk, EREAMNBLELTEHEREAAREBAMEBRBEHERLREE. BALexi2—1
PR B iR dmiEae, PrA— A% BN EENEZAE TR RENHHEEZ
B . RATEH HEAEREH R M RNATRT, RE2RFHRBGEE. XFL
WRFZRREW, MHARRIABRERENZBEFEN, S, AFGrelZHe
—REMARI R, DB XA BT AT EE A AR R R &
BAEEE. 1017, ESLRBIHNETRERXMEENFETRZE: RATHE
AT RIFEZHE B ERE

BAmAAERETERL, BMTUEEEENEsTX/EHRZ T, ARFREE
BRI TR sh . BEEA T, RIVES &t I— 1 Glyph T2 A F % ik
KAk Rk, En—MERXBEEANERELEAWHETE,

HEFFE TR RATBA Lexily TRABRMA L . RIFBESTHIREXNHEE,
INRXELASTH, EAERENZIR LA R EMECE. RAITTLBERMT 1k, HEE
HEBMRFERETEN. EE—F, TUEX—THEERME RN ROKBEREH.
REREMHRE B ENXIFHASHBACBEENED, SFRIIWXME D LSITHRE
HE . AREFABLLGlyph FRX R B S FE RSB R EXN R HFE T,

2.3.2 CompositorfiComposition

BRINTAEHERRILE LN R EX—1Compositordk, BED (RFE2-2) ik

© MPFARBEXLCHREGERER—TT. B, DT, EVES. HEWS, NYREHREAZE
- RXET . KBAAPAERBRETRRTREEML, RERBEBERERART T, #MTAR,
WRXHN ., BHFRE AR EYESH AR ERER, FNeR M i8R TR hLexik M.
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28 R BR ., TERAGHREENH LR

compositor R FAf i A& AL LL E T, B Frig 4k B TR — MR Composition 4§ 2
BT &N FEIL. —CompositionTEA] B ET18 8| —MCompositor FHEH], FHELEHES
& (4n P o AR SR B I ) ik Compositort & B B JL/ECompose#fE, E2-5#R T
CompositionIE FlCompositordE Z A I X R,

#F2-2 EZECompositori Dl

w T #
HBRUENAE void SetComposition (Composition*)
e A% AL virtual void Compose()
Glyph
Insent(Glyph, int)
4 ' Compositor
children Composition <\2mposltor
Insert(Glyph g, inti) @ composttion SetComposition()

Glyph::Insert(g, 1) ha l l l
compositor.Compose() ArrayCompositor TeXCompositor | | SimpieCompositor

Compose() Compose() Compose()

#2-5 CompositionFICompositorZ&[a} & &

— A KA CompositionX R R FHB S EANEFW A RE T, EFRAEETHRIT
PR EE AP B SR M BTG, CompositionXf 5 R 7E RIS 18 3 L Re g AL Y B STk
TMEAE, RTFXMIRS., YCompositionFEMA LR, EAEH Compositorfl
Compose¥fE, Compositorfk it i Compositionf1 &N FEIT, R\ AHITHEBAF AT
FIEITC . E2-6BR T BB REWH, EH i Compositorf| BFIIEA BT R FHET

E2-6 Xt R LM R BCompositorfil B K347

o CompositorﬂgTi‘l’ﬁ&ﬁﬂ@iﬁliﬁ?ﬁ@iﬂg?ﬁﬂﬁgo 1E2.8%, RIVHSFD: ERTLIAZEGlyphEE
OFEN— e TERFNRE, MEHHTEXMER.
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DKEERER

4§ —Compositor FEAR B LR — M AR M THE: . Hlin, —~SimpleCompositorR] A
PATRMBIR, MAZEGY “6F" XHEERHORT, FRAEEKREXENZEGHTE
5378 o Amﬂ&mmwa*HEQMTK%&KMMLA%F%é&ﬁ#%?ﬁ T LA%E
K85 LB RS .-

Compos1tor-Comp0s1t10n?§E‘Jﬁ%ﬁﬁﬁTiﬁiﬁ%ﬂiﬁﬁE‘Jﬁﬁ%*ﬂi%Kﬂ’Fﬁiﬂbﬁ%
MRS ZEIH A, RITEERE N Compositor FA T At X Glyph2s, KRR, B E,
ﬁﬁﬁﬁ%®mmmm%§¢@m%DﬁM—A&wmmmmﬁﬁ BIR] 7217 B 2 s 2B 43

TR

2.3.3 RERER

FEX B B3 Bk R Strategy (5.9 B, MAMEES 5F BStrategyWR (X
SR T RARMEE ) METIREFRE. HECompositorsh R Strategy, BAIHET A
R E L, CompositioniCompositor i B 13RI .

Strategy B3\ A Ff 3658 S 72 T M Strategy FIE MM B IR RSB RMEO, L }:ﬁ’ -3
FIMBE S, RADBAT ZF— M F MR LM ESStrategy s B MFR . ERITMBIFH, X#F
FRITIIFE . EAFMERERIEHESGlyph# OB 2 LI R — AP %R, AECompositor
FAME MR, BRI E‘J%ﬂ**’f’] M1ER . l_]#ﬂﬁ Compos1t0r§ A2
P ##Composition/3 SR ALRAE

24 BWARSE

A X Lexif P FEE ERFE M, FH—FREC A %8 KIRE B b 7 R EXF
W BFRNESHFIEAFBEIR-ROARTT . AT ETEMMERX LB (5
HIRTEBITHA), BROANZELYETZBENMBIASFE. WRAMBRASRAENEA
HMEFEXLEM, BARNMARETERORER . XERNITR BEE AKX REE
& LB

241 FEREE

MNEFRITAEL L, BHAFRAASRIYT AEFENRB. RITTLUIASERN SR
SERXMY R, BEITRZMNXEEHEERZHLN 4 EE. FERETENEER,
RETRERTEERSFELRBIERAR.

R ATAT LA Compositionfl| B —FFBorderedComposition , F 344 Composition ¥l 7,
R E LRI R AR FIScrollableComposition IR INEF %% . MRRIMBERERFEVEE
15, WB]E]EBorderedScrollableCompositionZ%: , RIRIEH T, ﬁ{ﬂﬁﬂ@—/\@@%ﬁj'
BREMAAME, H—-BRMmEREN, EREELRT .

MEASGRET -HBRENERARNERENY B, BERRMNASG—BHLME
R BRRRMNMEREHHREANET, RITATLBEHEASFEEXNSR (0, FKBorder
IS ) XBERATAE THAMEAREXS: BT (Glyph) AR (Border)s F—RME
FIMERA AWM S, RITTUELIRPEEET, XAAUHRERRE LGB T ETHR
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30 KRB TERAGE ARG E R

Wo BE, RZEBTHFEEHT, ERENTLDIN ALK Glyph TRAFE S LAEL 75 T A
FEEM . ERIMNPE—1EFEF, TLLEEARNRBZELRFEBorderdkd, MMILT
Hihk, - '

 BorderREFEERRERMFTAHNER? BRAFEXNELHEA WM ZREIT, BlBorderEf
ZRGlyph T8, WIMER —RE R LA KIEE . &P Z—BoFFEIT, A
MROLETREAAR. YFEFE—EEYN. THRYETE, BALEESH. R
HAETEESF— LRSS, &R0 LA E Y F T & 5 5 I R A A ik X A4S0 57 X
£, MANMZEHRMFZDRINR, XBER T Border#E O R 5Glyph# O IR K . RITHE
Border{E A Glyph#) 7] PAMRIEXFI R R

RAVRIEIX L6758 1 T 3% B Bl #= (Transparent Enclosure) e, B TR MES: 1)

F& (RAH) 4a; 2) #ENED, ZREESPAHEMNRELABRAHERAGWEE
(BD, XAEGRZHANE), FAIRYEE RRRBANIARENERIY, EREEEAE
BN ERBIRMEZMRZERIN—L A © RERS A A 1T . B GAA B N A
IR

242 .MonoGIyph s

ﬂﬂﬂ&ﬁﬁ%Eﬁ%%ﬁﬁ?ﬁﬁ%&ﬁﬁﬁ@ﬁ%@ﬁoﬁTﬁﬁ¢ﬁﬁﬁﬁk,
RA1E X Glyph ) FZMonoGlyphtE J FiE i BorderiX . “REBMIEFANET” WmEE (L
E2-7 ). MonoGlyph{#77 T 8 M — 4485 A B=& 3 A MiERAX 4.

Glyph
Draw(Window)
‘ MonoGlyph
' component .
Draw(Window)
1 1
Border Scroller
Draw(Window) Draw(Window)
DrawBorder(Window)

27 MonoGlyph2s%£ &

VﬁﬁﬁMonoGlyphﬂE‘E B FNEFEEER. Flm, MoﬁoGIypthFj';Drawﬁf’ﬁﬁﬂ—F:

* void MonoGlyph: :Draw (Window* w) {
_component->Draw (w) ;
}

| MonoGlypht T2 % S AT MEREMEBIME, HIN, Border:Drawdi JEMIFET
4 14 B 5L F B EMonoGlyph::Draw, ik M4 TAE— BP il 1 F LS HA AR T o
Border::Drawi i1 18 Fi fA A #/EDrawBorder 3l il . AP RITXEARERT .
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void Border::Draw (Window* w) {
MonoGlyph: : Draw(w) ;
DrawBorder (w) ;

}

I EBorder::Draw 2 EHA XY B AKX BH AR, X5 ZBEMonoGlyph::Draw ]
A, MELREXLBRERBARRN, v

55—/~ BLFE E 2-7H M MonoGlyph F 32 Scroller, B R IE/E &M MBI N RS KM AL
BAERFRMMEEEAML. YEEHAGE, EE5REBRERN DRSNS, B
HRE MBS RAS BRTERR LM, ,

RAERTELE THALexi XA HBXEMAFMBENFENTH—IHES. RITTLUE
—ScrollerSE ) 4 & B 7 M Composition EFI LI MRS A H, R/ HH T4 4 PBorder

SRR, RIS HI 28T o
&

E2-8 ARG

ERRINGTURBAGIT, £ FEAFHEEKTEScrollerSEH 5, XAEHF A
DX A —RES, HRMN—BARRXAM. XEET, BSHBELESRERRNEEE
BRES, BREFMBMHABEIX.

R BEFEEBorder 2 EHAEG— MM ARF N RENGlyphX R . XAFETFRITESHIE
BREXHAS, AREAGTINERAFFES NI AREHTXREN . XEHARYM L4
FRRT “FY” REAH. BRATTLEXRRBHSANNRETR, BRERNAFER
¥EHASNENBRSREERTRTBNITEM. FIBHE%E. BARNESHFFEET
KM EEE, FIXMTHXNBRITFRER . RIIBFEACFOREIMASHITE,
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32 HABRK: TARAGAX R eGRA

B IFREGHAGTHER, ERHHLTHMES, BT URABER T LB E
M E, ETURERNAELZEH WA EE,

2.4.3 Decoratori¥z{

Decorator(4.4) R T LIZEW BRI RHBHHERMM R XR, FEERE “BH”
& LRI BIHEHE) 2. fEDecoratoriH, BMiEA—MIRENRRNEY ., R
1™ LR B RE SEB RN . AR RBMHE 5RE B SR E LB R LB
REAXTZE MEHIF . Decorator—f4k T RATELexi ERA I B, MEEEEE ZHZHE,

25 XHSHUARBIRE

REBEBBEHMRGFENTBEERRERITNEREREZ —, HLexiBFH EMT—
M F SRR Y E RS LexiHTERMB R, FEUMERRETEHEMLexiHE. R
110 SRR R PT BB 5 (8

BHEN—KERERARRBGEZRINESE, WRRERRARMEBRE-FOEE L
FARAZEAF RER—BER . XSRS T MRN8 R AP EREDR R
B, BREFRRBERLKENAK, ERFPERTUEESRX S EAI—— R HARFE
Motif & F B RAS SHMRE NS ERTL—#, RZTR. —MBITFENTEER
N R R & & & 1R P R E XS

BRIV BOT BB R FELexiff & 21 EHFEN B, JFHEFTEL RN ERREE
53 A FR R R . RITEAFBERMNOBITEIRERRENREE: ST L
BUAF Lexi ISMILFIRIE

251 MRYBRIFHSR

RMNFELexiAP R EE M MBRENR—ET, EHEAS TFERITHFEANT M E
TLZH, MXEATTRETNAS THRE. FHAETRET, FEBEERHRATCIT. FER
WX FHHEM “EOHM" (Widgets) FHZWBMN,. HOHAMHRXTHF RE LERE
FTENEA . BFMERETRE TR — A*hoﬁuﬁﬁjuﬁﬁ%$ﬁ B . %8
T fn 22178 S 6 B B Uk R R BUE '

RV EABWAE QA4 BT LA R LI LB

D B—NMEARHFRGlyph FERMEK, XNE—FEH O HM4ETEHAE — AR Glyph T
2, BN, R THEScrollBarfi kK T RHARGlyph#E O, LLENINEFAAEEIE; Button
FRIGINIRAA RBIERHRE; F%,

) A—NTREREMBTEMNNNERAARRBIRERNREN FEBES. B,
ScrollBarAJ 84 MotifScrollBar FIPMScrollBar B 113§ LA SLBUAH B I Motif FIPM(Presentation
Manager) A& IR B &% .

MMMﬁEﬁKHWWNﬁmﬁDﬁ#@xzmmﬁﬁo%ﬂ YLexif BERE LB
R, bM‘@%M%—Aﬁﬁﬁ&ﬁimﬁH‘JGIyph??@(MotlfButton PMButtonEf,
MacButtonZ), v

1E%ELexxﬂg%ﬂxﬁEﬁBE&ﬁﬁﬂﬁC++ﬁIﬁ‘ﬁﬂéﬁlﬁwlﬂf T HATE S E N
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—FPRERE UG , TOARBFESATES ZEFENAE . YLexiEBMBI M T &6F, BITESBAH
TRBERUBERAXERERAM. FERAT I RLifF AR LELAEZHOAHZ
—o MFEMBEHITHERAASHERBRL, mEEPEE—REMERE, KRR
BETEMachy IR FF A Fl T Motif 3 4.,

LexifBE—M T ERRE QB EH O AR AONERIRE. RITA LM E RSB
WERAR, EUOARSREZDDERENE VHGES, WTLUES B £+ £ 4] it 238K
B EARWAER, RAIVER—0FREH.

252 I #EHEmE
i IRATAT REAE A T A C++ B B EE— S Motif7R 3h & B 7oLl :

ScrollBar* sb = new MotifScrollBar;

BN RARE G Lexi ARBKBMER /DTS, IHABERERE. BORIENT %
Vifathsb:

ScollBar* sb = gulFactory~>CreateScrollBar()

iX B guiFactory &MotifFactoryZ$ f 5L, CreateScrollBar iy BT s B A HLEGE Bl — 438 1Y
ScrollBar FR A AISEH|, INMotifScrollBar, —BRZE P HE, ERENTEHEEAR -1
MotifScrollBarfI#4i 2% . (HEMEARAARMXA: EARMEHEEMERTEERFRBEFR
EMotif 8. guiFactory W RME T EAMWBRET WESENQERIR, MALE
Motif 3l 5% H. F EguiFactory A RRFRIRE %, B ZEATRAERNE. K. @
A, SRESEHE OHAHEIT,

ERINERATITHY, HJEBETEFMotifFactory2GUIFactory#) 728, M GUIFactory2E X T A
BE OHAGEITAEORMERAE, EEETHUSSFMLARRSE N4 4B ITH 4 CreateScrollBar
FCreateButtoniX FERYERYE, GuiFactory ) FISLHLX Bk, H1E [E{R MotifScrollBarFIPMButton
RFELHAEE B E T, E2-98 7R T guiFactoryX} S A45 RE B WL

GUIFactory

CreateScrollBar()
CreateButton()
CreateManu()

A o
l I I

MotifFactory i PMFactory MacFactory

CreateScroliBar() O ------1 CreateScroliBar() O-f == ====1 CreateScrollBar() ©------= '
CreateButton() ~ O-F=--=1 1 CreateButton() ~ O-F===1 CreateButton() ~ O-[-=-1 !
CreateMenu() O E : CreateMenu() ~ ©-fr 1 CreateMenu() D--: b

'
I l
' Voo
i oo
i o
I L] ] 1
=
H
: &g
ratum new MuﬁfBumn ) mum new ManButton
'
‘ |
Femrn new Mm"ScrullBa‘ﬂ retum new PMScrollBar I | return new MacScrollBar 1

BE2-9 GUIFactory2E IR

www.TopSage.com



34 ZHBX: TEAGARKHg1

ATV L) (Factory) Bl 7 P R (Product) X R E#t—2, T &7=H™ R EHFIAAER
B XFELRT, “RRERARNFTAE OHEG. E2- 10875 TIHE-E=R[IE, T ™

HAEOHERTHERADEN].
|

ScroliBar Button ’
ScrollTofint) Press() Popup()
MotifScroliBar MacScrollBar MotifButton MacButton MotifiMen MacMenu
ScroliTo{int} ScrofiTo{int) Press() ’ Press() Popup() Popup()

PMScroliBar PMButton ' PMMenu
ScroliTo(int) Press() Popup()

E2-10 HR=HEMALTFH

RINBEZEWBE—FER: GUIFactoryLH = NBEILAY? 2 REB LT ERL G
JLk. & guiFactory"] IR 2F/ER . — MRITAFRERBESHEA, RENRENTAFSR
HRE—-NMEH— Aﬁﬁqﬂﬁ]ﬁﬁg EEEMUERHERE. BREFA - RIHTHEK
Singleton(3. S)ETRARSEIAENRTEMEG., REAR—KMHE, R, EENRER
e EA G B3 5 W if fbguiFactory, XEFE bﬁﬂﬂﬁﬁﬂﬁﬁ OHEHZ 4, MERFRR
BT EEEHE T RZE. '

IR RIEZI BT, F4guiFactoryfBBERF BB —FHH T &
B B TRE R 2R 1L«

GUIFactory* guiFactory = new MotifFactory;

R REE L B R SRR TR BRI E R, MARBEL MABTIER:

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;
}

REEBRNEBITHZBET WFE. o, K UERF—NEIER, BEFBBR
HAT MR, XAFKREFRECE NEREFCHH I FREH, WA ENE
RGEYEERE, FEIXBRERALEFRELEN I EEBNAT, X—KBREE, BRE
—ANARXFEMotif i) F- & L #EH#E—MotifFactory B A K AT RER)
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HEXBEAET-BRNAGMARERS TERN T XNR, ENRBRNITHERREF
To MMARIMHET EE, RIOVBEU—NARMRRL EFHW R LguiFactory, EHH
ERE, BOVME, REEMH. Mpt¥iR4ikguiFactory, —BXAMT, MABFUERMER
RBHFIRTRIESENIM,

2.5.3 Abstract Factory #i5%

TJ (Factory ) #i7=fh (Product) J£Abstract Factory (3.1) XKW FES2 5%, ZEXH
RTERAAEZLAMBHBERATUR—-RIEXH=HXNR, ERERATEENIREE
HRFREARE, MEA”RRFIZEAFEARKER. RINVEIZAL—TFENRET
MEFREFEFHRET, FAUE—EEAZI £FESX 2. RITBEBELIHA—-ITFR
R EG T LHRBFHIERN T MR UREBAN=RRT, WMRITT XM %5 B3R
PAEEXHTFHAMAR 5 -G R A MR EER,

26 XFHSHEARSE

MBERARREBEREZ —. H— I BHEENERELxiTBITHEARE, — M FE
¥BEANEHEBNENERE—TREERSL. EEHERESHABE. BR3E0MNS
ABEiE., BRIFE—SHE RAFANEERNE O RS (INMacintosh, Presentation Manager,
Windows, X% ), RITHBLexif] UERTHEZHNEORELETT, XHLexiBEXHFEM
BRI REE,

2.6.1 RINZETLlEHAbstract Factoryi#ist,

E—F, XPFXRE—{#FHAbstract FactoryEX B . EHEXMEH O REBHERRH
M SRBR ML R GRARKRREN f

7EfF B Abstract Factory#NAT, RAMBRBNEIE— MBS LEKKE D HAHG
R, XERERNBEA—NHZR™ME (MScrollBar ), FXF—MFEMERRHE—REK
7 (#0MotifScrollBar, MacScrollBar% ). MEMRBRINELEF —BAR KK BEREH,
B RBRA B — M UEFE, MR, XERERRNKTHREKSHEZL ., BURITE
EASME0AG@ESK, HE. KRR UR-NAMRFHA, MEAXERE
Abstract Factory®#ERX TGk THE, FTUBRNABABRIEME = HE F] R RIESRFAERRB
HOHANRBEREH, RARBERINABERMNMOME T B0 HE L5 BRI Create. 821

MEAEHA, RIVEIFERINECHHERMAKN=RICRBRINAE, AELR
IREELexi TEEE R F O HWREN, RIOIEHREUNEE, DARNEOREAR
FENBFRITED . EXRHKEERE, EARMIAELART ACSHEREF O RS,

ERFHEERAKE RN, BRBFE—F, HO0REMEDGHIEBRRRR. BN
FIAEWME N RESHREEME —GFN. RITTHARANE D REE—IR—NHR, &
MEE N RENEIUE— L%, FZFeaEmED,

26.2 HELMKBMELR
w224, RIINBTRHUBR— BT ETEH K Windowds, BRITFEBAKEXAN
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MRTENEORSE, BAELLEHAKE THMEENE D RS, WindowEHETHO
EAH O RGEHEMK—LEIF.
o EATRME T mEA LA ERRRAE.
 ENREAR M AR R E O
< EfIREKEE B T RIR/ND,
EMESREFEEL (REES ) #ONE. flI, HEMNhERERE O, 5
EfERFZRLES. HFORIEHNERN, BEEE, MFR2-3FT.

F#2-3 WindowsZ#O

" O ®

O virtual void Redraw()
virtual void Raise()
virtual void Lower()
virtual void Iconify()
virtual void Deiconify()

B virtual void DrawLine(...)
virtual void DrawRéct(.._.)
virtual void DrawPolygon(...)
virtual void DrawText(...)

Window2 B8 O SHEEL S AR E O R4 ERATE EFTFRIRAIILA -

1) eI XE  WindowW#E O RRULFTEHF O RGEXF W, ZHENREET
Window#: O 7ERE ) E REMTF - B/NIEEME O RS, X —HEFERRESHE D REEHX
RHREIFE, RITBIEFMNA.

2) AR RIE-AEHTHAFERENIEENED . ERXFNEDELIBE
K, FEFEA—BHHY . A, HEN HERENEDOREN, ROAEAEExA
B O flLexi, BANLexifKEiTE .

PA_E BRI A AL AT, FFURIMABHERBIT Pk, Window#RHE—14
TRHREBEORGENHERED . BEHNLexiEEAHE Windows, FrLVERLI X RFLexift
ElJt, XEEEWindows O NMARFILETTUER OPEL A CHERERREELES. &
2-345 T Window28 i — 262 {E R3O

Window2—MlSR%E, HAKTFEIFHAAAANARFMENED, Hlitn, NAEQ.
BfpMEE N EESHET D, BEMNETHEMAERR. FrURNMEE LR Application
Window, IconWindow#DialogWindowiX# i) FREMRBRXBEAFZL ., BRMEBEREH
BT HRLexiXBEMMNA—ME—RE DR, XFHEODBREWAME T LM E mas
O&R%, TR EEFR. ‘ -

RERNEENLexiEX T TEHFOED, BAKESEEHXE ORMNHILE
B7 BRRARNMARELHAACHEDRSE, BAXITHAMRLIABRE O RGEFEREELH,
ERESLEL?

—F R L WindowEME M FENENMEAE, BMEREMNE—TEHOFE. LR
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E—HEVE LB Lexift, RITHEHE—MHEMKEA, BER—T, SFPREEES AL
&, RINELRFT ZNEFHE “Window” B2, MB-ITRELAFIARNED R
A—MITERIG-IEHOBRGATRUBELIAN TR, ERXLERNEREN M
Brnt BB R K TRE BRIERE, XWMHTEERA S —TRA: ROVBAEREU
JRBAE AT N RREHRER. FURMEARAMREEE T AR THRTERF

Glyph glyph Window
W
Draw(Window) Redraw() ©-4-------1 glyph->Draw(this) 1
feonify()
Lower()
Drawline()
ApplicationWindow lconWindow DialogWindow awner
Iconity() Lower() @

owner—>Lower()

BERX R EEMBA RS N, MARNEREMEH AR RRRRATER LB
AU S EAHBARTHR, WEREUNWRE I REZH. MRRNBE— 3
KPHERE O REHINEE, BARMNBAERENFE D LA Windowk BRI T, Eift—3i,
IR O BB RURINFTBNBRFAE D RENRS, BARMNILHFLEWindowK s,
HYE, tBXFARANEFORE, RIOTUEIHAERGEMNE O REHENR, K4
BMNBEHWFORERET OMR, RINEZREEITHZARERH D,

2.6.3 WindowFAWindowlmp

BATHE X — ML B WindowimpER E YR BRI A R & 0 RS KL, WindowImpit—
BT H O REHENBUHRIOHMRAE, HTHELxiBTTF—MEEHE O RS, RAT
Hi% A G — A WindowImpF 2 LR B WindowX £, FTHEKWEERT WindowHl
WindowImp/EW &M Z HIHER .

Window
Raise) TP Windowlmp
DrawRect(...) DeviceRaise()
A DeviceRect(...)
[ [
Fppllcatlonwmdow | laaiongndovil
llcanwmdow I MacWindowimp | | PMWIndowimp XWindowimp
DeviceRaise() DeviceRaise() DevicoRalsa()
DeviceRtect(...) DeviceRect(...) DeviceRect(...)
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B fEWindowImpZS FERFRSEI, WOTEA TXHE O REHEBMKHE, X7 LIiEWindow
RERRFFHBN T BB E, FNRIIEBTELT BREABREHLUIFFNE DR
8. v

1. WindowImp#4 F %

WindowImpH) F24 I F KRBT R EEE O RENRE. ZERBIIE2.2YV A B‘JW‘J
F, BRATBREWindowLH A DrawRectEE X TRectangel :Draw:

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

DrawRect# 4 L B4 F T WindowImpE X A1 H 56T I S 84k .

void Window: :DrawRect (

Coord x0, Coord y0, Coord x1, Coord yl
) (-

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

iXE_impEWindowBﬁ}j}Eﬁﬂ‘Eﬁ, ’E’{;’EﬁTi&ﬁWindowB@Win&owImpo HOMEHER
_impFr#E M WindowImp FEM LM E XK. X F—1XWindowlmp ( IXEHOREH
WindowImp ¥ ), DeviceRectfISLELATREINT :

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

int x = round(min(x0, x1));:
int vy = round(min(y0, y1)):
int w = round(abs(x0 - x1));
int h = round(abs(y0 - y1));

XDrawRectangle (_dpy, _winid, _gcf X, Y. W, h);
} .

DeviceRectiX M B XDrawRectangle (ZEXASL P EER KED ) RIBEEEHNET
T REMEEELEEN, DeviceRecthFMFESHTERITHEXEE, BECLTHE
ETFTA (EH&0y0)THERER LA TAFIME—), RETETENHE,

PMWindowImp ( Presentation ManagerfJWindowImp ¥ ) & X DeviceRectf} &4 iR
A |

void PMWindowImp: :DeviceRect {

Coord x0, Coord y0, Coord xl1, Coord yl

Y { :
Coord left = min(x0, x1);
Coord right = max{x0, x1);
Coord bottom = min{(y0, yl);
Coord top = max{(y0, yl):

PPOINTL point [4]:

point (0] .x = left; point[0].y = top;

point([l].x = right; point(1].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) II
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(GpiPolyLine(_hps, 4L, point) == GPI_ERROR) ||
(GpiEndPath(_hps) == false)

) {
// report error

} else {
GpisStrokePath(_hps, 1L, 0L);
}
}

Tt AXMXIEAR MM ARZR? BHAPMBAE QX BREER MERE, 251
ERIEMEOTUHEESANR (RRZNBE) WTA. X eRBt HEeinE
oz ]n

DeviceRectfi{PMEHRR BR SXMELAFBAARR, EEEARK, WindowImpf—/7]
BEXEHNBRENENRBETENME O REEOMNER ., XHEWindow FAMLIE T LA
BB AREF NS L, TARS D RKNAY ., SHXBERIYMFHE DR,
A& ELWindow2E .

2. FiWindowImp # & & Windows

RMNEBEF LR —TRERER: EHEA—ITEENWindowIlmpFRRERE—1H
M7 Wik, farENEA _imp, BHEEEFERMRTAEORSE (LREHF—1
WindowImp T2 ) 7 8 OZESRMUE I IS 23, HEELFMWindowImp,

X RS RFERESFTREYE, ERATRXEM FHAbstract Factory(3. )IERXHIIEE .
AT AE X— % ) % WindowSystemFactory, ‘BRE T RIBRARF S 0 REH X
LI RAEED

class WindowSystemFactory {

public:
virtual WindowImp* CreateWindowImp/()
virtual ColorImp* CreateColorImp() =
virtual FontImp* CreateFontImp() = 0;

= 0;
0;

// a "Create..." operation for all window system resources
Y '

RERMNTUNE—EORGEEX—TREHTI .

class PMWindowSystemFactory : public WindowSystemFactory {
virtual WindowImp* CreateWindowImp ()
{ return new PMWindowImp; }
Vi AR
}:

class XWindowSystemFactory : public WlndowSystemFactory {
virtual WindowImp* CreateWindowImp ()
{ return new XWindowImp; }
£l e
}.

WindowE A KM 15 25 B FiWindowSystemFactory O M-EEWE O & ﬁﬁ@
WindowImpR# AL R AR _imp:

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

}
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windowSystemFactoryZF & & WindowSystemFactory TR ELH, ERAILTT A,
1E#RguiFactory &2y 3L 7] WL & LR ZE R . windowSystemFactoryZE & 7] i [F B 7 ik 2
ToItRik.

2.6.4 Bridgetfizt

WindowImp#E X 7T~ MafEH O RFRENED, BENRITEZARFWindowH: O
B PRI A IRS R . BRI RA H# B Windowlmpfy# 1 ; B RABEWindowXt R, A
AWindowImpH) e O A 558 AR F R WA FUE -3, MERIRK0Window Rk
MEO KR, WindowImpME O EREMERBRESL FREMEMF AT D RE . B LUMRE
FIREF LHRE, MALRA TN ENSE, REERESKBRE0RENT,

0 R R Window K O R4+ 34 B R Y, T WindowImpi D R4 81 0 R4 M.
¥ 81 O D8R 4> B B Window M WindowImp2 R IR, SCREERATT AM S, SEFUX S 0, ol
BRI REVEREA Lexi L BB RMEBEITELE N REN Bir.

Window FWindowImpF) 3% & & Bridge(4. 2K — M T Bridge AR BHBR 0F
SEHEBRR—BIAE, BMEEIRMIFEAN . BRITORITENESRIETHA 5
MERK, I XFEHOMNBERS, AR THFONRRZEH., BridgelEX ARIFRA]
BEFMRRIIXE O MBEHER, TTAMEE DREHLORB, K2 h—#,

2.7 RAPR#%E -

Lexify— S0 hAERT DU 1 CRYMWYSIWYGERBE . KA IBAMBMRAE, B3E
A, BREXHEEES., HNTEREBECARS, B—SIi0R B Lexifty FRISES
AN AR TN TR R (R R B Y . X BETHRERTE . '

o BB — AN SCRY

« T . RAEFTEI— A B FETE SRS o

o BASCRS o BY 45 o 0 SCAS R BRI 1 SCAY o

o BUEE 5 o SO B AR AR

o BUBESCAHIE R, BIINRT AR AR,

BHRIA.

B,

LexiX 2l FRERBARNAT. BERMNAFE—MEEHA P BERKE—1
BENHPRE. BARITTERES NP REX N —RE (A, KETUHE—AR
4, WA ERTORERET ), HKTRUE RSN ERE., .

B, XERERARARNEETIN. RITVEEEXEIIE, MXT%%E%Fﬁ
BRMENERZ AR T SEBLERE, FUHE, RERIBANEEBLNEHN, B
LIEEfR ., - RAMBED,

BRI RRH B Lexifid K BRI EEIFME (undo ) FIEM (redo) ©#efk, 455
i, RATA BRI — R EBSRSBARBRE R RN AP . HEERIIAMNZRXE

© HMEM— ISR RRE
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WG RAE—IBEFLE B AR XA RIE . XERENEAZRHERENZ T, RIHE
A BRI E M S RIATEFTRE

REARN AP RN XFEER TR, RIOFERKBKRETRE—HE, T
TR TR BT XL ER

271 HE—MEXR

MBI ENARERE, — M TFTHREANNEEE THMETH N —MET, FTHK
BAEME FLaEITH 2 JITE T R ESHCEE i BT R RS R 5 i — 8 iE,

ERATR B Lo A B TR — MR Z I Menultem B Glyph F R EH, IHHEA]
f— B HERFBE P H—NMER o PIT—PNERTEE R — MR —NRERS A
MR ENERIE, BHRMN TXHEZEHBER.

BATAT LHEAN R P 8EE X —MMenultem®) T3, REAEBNTFEREBERITER.
EXHAREBNIE, RIVFAFTEIGNERE L —Menultem ¥, EWRIFAT
ENEANTHRXEMXEFEFREL—NFE, B, IHFTEEEFRSSEEVNAEPRES
AEXK, RAMEWRNARFRP RERENRHENFER.

BRIZVREERE S E S PR RMEAT, @ Lexi REET M T ELR (3H5E 30768
FHE—) EFEXHEMBE— T, MRRINAKERNTEEAFPFERMELTMEREX,
AR A BAT LB FIRE R Fy T EAR BB B R X B P ERE DH M. XREBTE AR
¥ H B R A O R R A B B AR A R,

BTE BT B R — R A AT ISR B TR B AT BT SR X SRR AT S B VLA . X F
JET LA R RSP AT B BTN ZE XM REE . ROTLUAB - EECRSH L
—A“"Menultem, HEHTLUTHEL=ZAFE, XEFRBREENBIRTE:

1) B EA R AR/ E MR,

2) R REFMEBE R, Fidn, — RN RREERNE R —FE,

3) BEUREY 7, HEBRERTHEREN.

Pl bsxesREy, AN ZAXNRKRSHEMenultem, ﬁﬁTE&ﬁo AT AL R
FAMEREREZH, RIOEBRIUFEFRESMEABG/ EHIIE, BRI HETHES
BT, BIE3EER, RITEEcommandif R hiEE —MER,

2.7.2 Command®RBHF%

BHERIMEX—1Commandfigs, DMRHEERRXFERNED, XMEAZEOH— ISR
BAME “Execute” A%, CommandfTHLUIARRE AL MExecutedpfE, ik EARREKERK, —
PRI LRI RSB TERRAHMNNR ., F—LFETRBELH ACKRHEREFR (20
E2-11 ), RTIXT FERE R, —CommandXfF iR — Command¥f 5, EI#HE K.

B7E, MenultemP] AR — P HEFRKCommandXtg (ME2-12), BITAE 1K
BT —ANE AR B Command F L], MERITA BN KBTI/ E M XEERFP,
L P — MR E SR AT, SRR 2 A B M CommandXt £ fYExecute i ZHATIER
R AL E O 4 4R LARAR A AR .

© MHEE LM, ZFrRELeaifir, BXEEFFEEERFHANI - IHNRANFEGREXE)
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Command

Execute()

RF

PasteCommand FontCommand SaveCommand
Execute() 9 Execute() @ Execute() 9 Execute() 9
butfer newFont E E ) E
. ' : up a dialog it (document Is modified) {
- x that Iahmma ) save->Execute()
- user name the .
e oinent || mkeselected | | dooument.and | | aut the applcatn
Font then save the
new document under
that name

E2-11 %ﬁ!é}CommandzﬁE{k

[ - awen |
g

Menuitem |

Command

Clicked() ¢ Execute()

cummand—:-Exeoute();ﬁ sm-- ——ZL A

E2-12 Menultem-Command3: & 7

2.7.3 WHMERK

AN PR MEM(Undo/redo) BN RIBEEN . I THEMEH—IH4, BT
FECommand$ 0 FH fillUnexecutedE{E, Unexecute¥{ERExecute ) ii#tE, BMFH E—K
Execute ¥ fE BT R 77 BB {5 B R I BRExécutedpfE RIS IR . #1240, 7EFontCommandi T,
Execute R {F & RFBAEF I KISCA XA uﬁﬂB‘J?ﬁi o FontCommandf)Unexecute#2/EH T
XA KRR B A URTR . '

AN RERSITHZIREMENEMR. WREPLFEHFERRENMEREGRHFE,
HARNMHERREEXY, EASTEEMEN, BERT —EXF, RER—ITEXH
FHRBEFR. BAETRBMHEZERETEHLERR? BAR—INETEXHFERAER
fE&5 I RBEFERNFFAE— L TEXNE? NEARXEN, MRAFEREELEXH
FRYBERE, AR LIATHREIS B MRS RIEATTLLRE D E—KA T X AEE. 0
RPIT— SR AT, AR T SRR AR RE

E R TRE— S RE A LIS, 414 Commands: DI T —~HR I Reversible
BIE, B JEIEIBoolean{Eo FAAT UEE)UZA&{’F PARIEZ 175 OL IR Eltruesi false,

274 ﬁ’%ﬂiﬁﬂﬁ

iﬁfﬁﬁﬁ?ﬁkﬁﬂiﬁ%ﬁ?ﬂiﬁﬁé}Bﬁﬁﬁ”ﬁ%ilm/l\ﬁ:’é?ﬂim.iﬂi(Command
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History), BEHTHMSIIR (REHMMH—LarS ). MBS LEMR, WL RIER
FRERAWTER, MTELR.

— RS
WHTH
HF—NERFE—NCommandit R, EXMIFH, AFPEZRETHEAGS . REAR
MARBRERBN, KKTkR, BAEUNGSEREREN. brﬁ ‘present” HIRIBEEFRTN

BiE$AT (FIBUY ) K4 |
ERSERmS, %‘imﬂﬂiﬁfB‘JCommande‘%B‘JUnexecuteﬁf’E, MTERR.

Uncxe;cutc( )

E04:)

StEiE a2 UnexecuteZ J5, B “present” KA — N CommandXTRHER,
RAPBREEFRERE, WT-IBEEZENGSUER ﬂgﬁﬁﬁﬁ% , RATATLIERIMN
THRE, WTEFAR, o )

~—— Bl | ok S
i

AT LLES, BEdEE X ER, ﬁﬂ]Tl«llﬁﬁg};Uw‘Jﬁ‘fﬁ BRBAZMLHEID
FEERRE.

BEHEF—RIBERHEN TS, BIOR %ﬁiﬁﬂgﬁﬁﬂ fEpresentZ HH KM RLE
A ERNHS Eﬁﬂﬂﬁﬁ%ﬁﬂ‘]f‘/\ﬁ ?“Zmﬂﬁ??ﬁpresent%'ﬁiﬂH‘JCommandX‘f%E‘J
Execute, ﬁH_FEFﬁ‘ o

\Executc( )

LT

RGN presentR BT, UETFETRNEMRESHAT 443 %, WTER.
YR, MRBETROBERREMRTRME, M LpresentR DB KBERE . X
YUFRENESRPIXE S, AP BARARBESEMESSS.
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LA REH — .
LR

2.7.5 Commandizt

Lexlﬁgf‘/\y%Command(S RN, BN R T BB R, SR T -3
MERZFEROED, AFRREFPRUAEREER, ZEARPTEABEROZH, —
AN ST LU A SIS MEREABHARLMX R, AR RH#TEL. XX TFRLexiX
DA B ERREE PP R MM AR, REYZEEN, ZEXB TR TRTESH
Command$ 1 B ES FIE ML H o

2.8 BIEREMETFAE

BE— MBS RBI A4, XEHFHENEHEHERNBENRFHERTEN
EF R

X E AR S 523 WAL BT M MR B A RN . B0 THRATRE, S5/
BEMEFR ST OAESFHTE, B, RIBANFELRS I MER, —~HRAE®
W& BEG SR LA B/ [/ SR B B AL, BATEAEMIRMERES AR A,

RNEREB RGNS CEEHWRERS, KN EFEEREAMITHERR,
B BB R AE A AR BRATA B Lexi XIFMIF SR XA ST F B, R RRE
RN AT RSB WY BLexib T . MATTREESMAER, FHET . HERBBMENR
M. EEEEES. ERRMNFAFEEFKIIAZIMEER, HEHREGlyphREET
%,

L XA LI RFE S 1) RERERSTHEE, eSS BIEEEH
HIETCHE; 2) MTXEFER. RIVEXFES2IFXHF,

2.8.1 HESHMER

FERMBERBFREXSE, MEMNFEIFTECEF RS HIE BT RE R KGRI
ATREEZIMEHFRXE, BMNIFTE—TANEREEETHOE BT RETIRPLEH
—EETABUERRRFENOTER, 5—RXTHARARE, oA S TRERER
FHBIRGEN . BRATHITT R I BB B TR X v BBt

A, ERREKERE, ARSTREEESUARTRITRER. REBEITEEE
RAKBIRBEI XA, EHA—SBEER—Fm, #m8 R0 R 2 MG 568 T
ARMEE . BAKEAKRENTEFRE—FFOETTE,

FrIARAM BT R LA AN R BB, FARNELTZRFARMEI T,
MMW BERFAFE,
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282 HRHEMER

PN B TE A4 O G — M F R3], L% P 5 AT EIE. R U bl
FFETMETERRRATE, (EXHE S RN ETEDRERN. BThRy—1 8
B AR R T T ETOBR AN, RATT 2R WM 5 SO T
HER . | |

B, FAETGH A BT BRI . ETGHE R R
EFREARARLH ., FEZR LR, BB LSRR,

RATE T AP, 3¢ AR R SHRE TR, RIS S M AE 5
BEEEMEIETA S, SR MR, RTHRETR— M RIENSH, %
fEi B B B RS B R BT IR R BT R, AT A R R
R

AT LA GlyphifyH: TR IA T B AR S R o

void First (Traversal kind)
void Next ()

bool IsDone()

Glyph* GetCurrent ()

void. Insert (Glyph*)

First, NextfllsDonet#:fEEHliE . First¥liffbiB i, ERERELE R Traversal 1S
AT EPATMAEE, HETLRCHILDREN ( BiEF BT E#FET ). PREORDER
(LASERF Jr B #4454 ). POSTORDERFIINORDER,, Next7Eif b B # 2 T — 1B JT.
IsDonell &8 R EE M. GetCurrent{{# T Child¥eiE, TiFRLEFHH MATETT, Inserth
ERE T LIRTRRME, EEMAMERASENET,

— A3 BT A FR AR C++RB LN g MRS R B T e P E 1 -

Glyph* g;

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

_ // do some analysis

}

EERNMNCEBFTERITEONBFRT . IERASRETEMBELSH ., RINBE
B/EFAL B CSEH0E R RE .

BRETEVRA—LRE. E21M00F, EEAT REBESSE M GRIENRZGT,
ARESCRFHEA TR, WM, ROVEEEY—TERFER, HEikasibhdiExiET.
RAVAR B AR B EE S R Traversal, {# B0 & TEXTUAL_PREORDERIX# H{H .

TN B R BT FENES . LRI Z2BBIGlyphEBR Y, B&SFBBUM
¥ RANAEARE—EI, WHEREHRBYLHEL b RGN RERE, FEE—1%
A RE R B 4T 21N i o

A—RER, —MFHRRT REHERLTMMBE, RGP RITEHR VR LR
bl . BAIFIA—LFRZ KiteratorsBIXR, BN EHEE X XBIFHFRES. &
1ﬁﬁIU5Eﬁ%i§tﬂEéﬂf—ifilﬂ7FlﬁJBﬁﬁﬁ%ﬁﬁiﬁ%ﬁﬁiﬁfﬁﬁﬁ,"Iﬁlﬂﬁﬁﬁﬂkﬁiﬁ%nﬁﬁ
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AEAMBEITELH,
2.8.3 lterator¥ B HF

RAVE A S erator H i RFEHE X —MERAWED . BEKTH, EMArray-
lteratorfiiListiterator, LB D LIRS HH FIF|ERM VIR ; T Preorderlteratorfi
Postorderlteratorl XU RER EEHW EXARRMBI TR, B terator FEEF —NE
BB EHNEIF, TEARTHEON, BAXASAETIHL, E2-138R T lteratorFl
ERETFEZEMNXER, TR, RITEGlyph2E O FHEm T—*/I\Creatcltcratorﬁi%ﬁﬂi LA
S Hterator,

W —

First()
Next()
IsDone()
Currentitem()
fterators Preorderiterator Arrayliterator Listiterator Nullterator
First() First() First() First()
Next() Next() . Next() Next()
IsDone() I {sDone() IsDone() IsDone() ©-- -t
Currentitem() Currentitem() Currentitem() Currentitem() '
root currentitem ‘ ’ :

retum true l

Glyph

Creatolterator() ©-f ====~-- retumn new Nulllterator ﬂ

®2-13 IteratordSFIE B FA

Iterator# 1 324t First, NextFlIsDonedptEIEHMEH . ListlteratorZX LI A FirstERAETR 5
FIRME—NTTE; NextilHBIFIERK T —NITK; IsDoneik EFRiB4H R B MFIRTEE
PAAk; CurrentltemiR [Hiterator i85 BB JT, ArraylteratorZRRLHKE, RAI BRI —1
ET$HHan. ‘

RERNEEMEL AR R MR- ETEMN TR

Glyph* g;

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

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

// do.something with current child
Yo .
7E RS 15 % T Createlteratori& [5] —/“Nulllterator3E ) . Nulllteratorf2—~iR{LHIterator,

EEATHTFET, BEEFETAEIT, NulllteratorfjIsDone#:AE SR Htrue,
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—NE FL BB ITGlyph T2 E # Createlterator, 38 Bl R [F]Iterator F A — L4, X
BT REETTFELARNGEH, NRGlyph#I4T FRE—_childrenFI B PHRFEHE FE,

4B W CreatelteratorB/E L HANTF -

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

}

FIF S f o 3 7 B Iterator 2 F 45 BT B B 4% BiteratorSEBLAY o 3X 2638 [ ) Iterator
REREXNSUENMEIMEWRRETHSIA. ENRAR%SHE P EITH Createlterator, 3+
R RARFER Bl f)Iteratoro

Ban, FPreorderlterator AR E T8 Fllterator, M EW ML N RNE—-ITE, REBE

EARSH:
void PreorderlIterator::First () {
Iterator<Glyph*>* 1 = _root->Createlterator();
if (1) |

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

CurrentItem R 28 FI R T A Iterator ¥ Currentltem#/E «

Glyph* PreorderIterator::CurrentItem () const {

return
_iterators.Size() > 0 ?
_iterators.Top()->CurrentItem() : 0;

}

Next#B{EB B HR T Iterator, I Hib BRI MR EIE—Mterator, A 8EIR BB T4
WHIBEAL (BRXR—NEFRT ). NexthifiMlteratorit B BRI HFHE—NTE, B
‘BERKR. RENextllliXBE Mlterator, 1R E M IsDone#EfEiR Fltrue, ABAIRMIBEAL T35 Y
BIFH (BMF) BBH . 6]+, Next# BT MIteratordf HEE LR R, HREHAT
—MRBSERERS ; B, ROV T X EHR T .

void PreorderIterator::Next () {

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

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

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

FEIterator X EREMEEFEAFRNAREE TR MFHBI FRH—1
PreorderlteratorfT/~, AR TR Iteraror F28, F L EHM— A HHEFEELINA, Glyph
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FRAEFZ P REEFAMEDZVURIENNFL, FABRELEEHNEIEEW. B TFiteratorff
FTHCHEIRE, FLRINBRINHATESAEE, 20 LA R S5 34T R RE 5
RAERNTEARH b R 7 R4 X Eeg ey, HRTEA B i A0 K4 PreorderlteratoriX B
MRSHL, (EHEEEI MBI REN . RATE A HC++MBARE AR R MoX 43,
XAFRRATI R 7 FoAth 2514 B 5L BB & A PreorderTterator i B o

2.8.4 lteratordizt;

Iterator(5.4) =R T 3R 32 4 R AR X R &M AR, RN ATHE S
TRATHEE, ZERME TRGEE, WEPBET EHRH S AN, Iteratoriz,
W T ERSESANES, BBHTFRMNFEBABERERAE., REMM, Iteration/d
B E A e B R4 ARSI, Tteratorta0A0 4 T HORRAT5 B A0 B 5 O 40 032 B AN .

2.8.5 EHTERIEREIE

RERNTE TRFETEWR I, TUSTRENS AR, XHMHINHS
&3 TR i R R,

B ARMNMEIREE T HFAERAEMN AMLE b BRATHT LU Iteratords HIEHT, H4MHT
OB AN AR, (B I0 SR Bl K B8 5 038 i R e BT AT 3 4R 2 I8 9 22 B B9 TE
AT IS B E B RIEMEASTER A, XREAARMATEEBEMRRE R . B
Wi, MFRRMSTES, FAT S A erator 4. BIt0, SeRBEM TS,
BEHERE. EFF. MIRERFRAHE, BRERAN.

B, RATNSEMFAEFIHF, BAESFRAERBT20HR? ROWNEE TS
R LA, B —F AT 7E R R B8 5 S R R B34 . RSB T RUFNS, A Glyphkt
HiWETELEEYN ., MEEHEREMEFEFMN, RIVELBHORFFRWET, W
REGFALEREXREGET. MRERIMESELE, ROISZBHETRMET, HiR
RATRET. Hit, FREMTEEBRES AR EETT.

B T — A48 5 4 BT AL T B (X BIR IR 25 9 Bl 7T . 7R B0 B 49 — Rk RS AX AT RE 1 i )
BT A L, §XE—FHT, RITAGlyphIS¥— I RB MG ERE, %Eﬁﬁbﬂ&ﬁ
Vi BT, 7EGlyph T an Bl se i,

BRI R RIS T —FF AT, BUAREE— AR, LR FEXA
FIREAT AR AL : AR RARARS EH, AR K SRR TR EHNT, B2
- RATA LA Glyph R M SRIEH TE— MR T, HBERIEREEFSERANL. X

BEFR AT LUK B3 R R T Glyph 26 AR b AR HE T2 |

AT EP GRS LT LB BEBUMENEKE, — M RSHRBRRERE: BEERK
HTThEERIE N, Glyph#yE: O SEREA, REMANRESEIEN ERKGlyph A,
&ﬁ&ﬁﬁ&@m%%@ﬁMﬁﬁxﬂﬁmkﬂﬂﬁ%%ﬂ%ﬁmﬁﬁ——ﬂwﬁnméﬁ
BBRT .

2.86 iﬁéﬁ}ﬁ
F)?ﬁ:ﬂ]i%ﬁﬂﬁ ﬁ{ﬁ%EE—Aﬂuﬁﬁqﬁﬁ%ﬁﬁﬁ% aﬁ’r&ﬁﬂtﬂu & W e B R
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Bo RATTLUE—NRE R T HEE KD, FERRNLAMGE R IteratorF §EE
. X Mterator fi TR EHI W BB F SN E— BT XHEMTHRATLUES
MR R — St THE. ERAIRT, ﬁ’b“r%‘%ﬂ? ERBRXNBHER (FPHHEFRE

B), ImTFER.

BB ER A EET: ﬁﬁ?ﬁ%f&#ﬁﬁ&Kﬁ%%ﬁﬂﬂﬁtﬁ?ﬁﬁ]%ﬁ%&&ﬁ&EﬁXﬂ‘
BEMAFENEIT, BIIAF ESpellingCheckerfl, 2L N KNS .
void SpellingChecker::Check (Glyph* glyph) ({ v
Character* c; . :
Row* r;
Image* 1i;

if (¢ = dynamic_cast<Character*>(glyph)) {
// analyze the character

} else if (r = dynamic_cast<Row*>{(glyph)) {
// prepare to analyze r’s children

} else if (i = dynamic_ cast<Image*>(glyph)) {
// do nothing

}

}

RBAREHELHS . BT HRERNGEBNEZLEEX RIS, JFERUT R,
T e ZRATRAEGlyph EW e, MECEBUXN R, FXL, XUREAMNRES
1B H BRI AR AR AUAD ‘

FATTAN 0 88 S X RN A BRI 7 SR 7 %Hl']l’EGlyph%*é*ﬁi)ﬂ!lﬂTREHTAZZEH/

void CheckMe (SpellingCheckers)

RATEF —4-Glyph T2 HE L CheckMell T :

void GlyphSubclass::ChéckMe (SpellingChecker& checker) {
checker.CheckGlyphSubclass (this);
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} i . . .
3% B MiGlyphSubclassi £ g BT F R B FHE, HE YA CheckMebt, X372 5
—MEEGlyph TRRAEN—%E, RINEFHTHRE. MM, SpellingChecker#
B OEEE—/GlyphT% BﬁééUa;CheckGlyphSubclassBﬁ%%ﬂf °, '

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;

}:
SpellingChecker Ky 25 = &F B JTHIBRAETT BB AN T BT/

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.Append (strdup (_currentWord)) ;

}

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

}

EBERNIE LFECharacterdEHFE LT —MEFEKIGetCharCodef2/E, HIER I ERBALE
BETROBE, MAEFRBREREL—XIERITT G M FEE TR

CheckCharactert§ FHF & RFZE_CurrentWord 4 . MR MR T RILX B IFFEF
fret, B AIsMisspelledR2EXKE_CurrentWord P IFM BT © , P XAFPFHIR,

O RITTUEHERERRLSEFE—TIXHNRABRBLUARNET, BHEMNHSHRELHBENEITFT .
RMNZBAENARLFRI TRACTIOARE, LHYEACTNNE,

© IsMisspelled LB THEHA Y, BXHEH L FLexitifit, MUXERIMMAGIHE, RMNXBEFEL T
SpellingChecker3 X # AR Bl g s H o LU HiStrategy MR R X HAR N B ERAEB LR GE2.3 P
BB B A ERRE) . '
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CheckCharacteri§ B iNBIBHE BT TR . RELMESHA_CurrentWord, LAERZET—
A, SREERE, R LLET GetMisspellings¥RfEiR P BF B 45 1R 1Y SR Y 51 3% .

W, BINUBERERNSEARS BT CheckMeIRiE, LI EILEHWAIE
. XEEHER2ERESpellingCheckerf] A MK AHEFEIT, HAMEHABESRUKET
(i e :

SpellingChecker spellingChecker;

Composition* c;

& A

Glyph* g;
PreorderIterator i(c);

. for (i.First(); !i.IsDone(); i.Next()) {
g = i.CurrentItem(); -
g->CheckMe (spellingChecker) ;

}

T HE#A B E R T Character & JuHSpellingCheckerXf 52 & /5 # i Rl TYERY -
aCharacter ("a")  anotherCharacter ("_") aSpellingChecker

checkMo(aSpO!"nDChm’LlJ'l CheckCharacterthls) J‘

GetCharacter()
|

CheckMe(aSpellingChecker) e

I SR A5

| checkCharacterhis)
GetCharacter() /

EFTEEE TRESFEER, EEFETERHRINEIRZHOTR? FLERRER
Mg n—FET a9 a47, AR N Glyph B H T 1— >3/l F-CheckMe(SpellingCheckerd:)
BB SR ERFE— O PXE R — ML ERETE, FEHE, ERERAERER
MARSHE TR —MHRANED, MZAFRNSSEREMIT. wilR, BRI
RE A — A B S 35 BT R i 3R R AU CheckMe(SpellingChecker& )X A R /R 7 E
SHTHIBRAE

287 Visitor#BEF %

BAVERAAEBEE (visitor) RIZIEERFLES “Uiia" BB HHRIFHOE L BRIEN
— %35 © o AP RAIE A Visitor2 R E X— MRS P ETHED,

class Visitor {
public:

© Wl AR—AHK “AH" MECEM—HHAE, B8R TRIMESIHE T A ARE.,
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virtual void VisitCharacter(Character*) { }
virtual void VisitRow(Row*) { }
virtual void VisitImage(Image*) -{ }

// ... and so forth

}:

ViR & B RETREARK 24, Flam, BRATELUA—SpellingChecking Visitor F253k
KEBE; FHyphenationVisitor FRBEF 7. SpellingChecking Visitorf] LLELAREA] L
B SpellingCheckerfHER LI, RERERERBEANTRIENARED ., fln,
CheckCharacterij % MU %, VisitCharacter,

BE#RCheckMeX FIREH A GE, BAWREASAREEAIRA, KRNEFA-AE
AR EZTF: Accept, HSHM M ZM AL Visitor&, YUK EREERIEA—MiiRHFX —F
E, BEEX—MFRIH RFEEX—TF I Visitor FR—RMNEF M BATME T, &
WTEGlyph R R FRF X —B e, RIOBATUXFUBRFE ST,

RINELBFEFEHERET . RATTLUIFEHyphenationVistitors i FIZ BRI 7k R
XA, {8— HHyphenationVisitorf) VisitCharacter#/ Fi TALBEME AN BT, ‘B8 THE 1t
BAAR, EXFERRELAFANHESR, MEFA-EFRERRERATENEEH
AHME (MRENE), REEE-ITEFHRA, HA—1DiscretionaryEt,
Discretionary & JC & Glyph T2 Discretionary ¥ 3£ 4] ,

—ADiscretionary ElJLA BRI REISMR, ZRETERBR—ITHERE—1F/F. IR
ERBE—NFHF, BBADiscretionaryBRKXBE —NEFR; WMEARE, #ADiscretionary N
BAREMARTE, DiscretionaryliEEMXIME (—MIXHR) RAKMERBTREBERENFL.
Discretionary E R WMIEE A SR B ERARN, HEEXME., HALRBHK
Discretionary B B4, 1§ bﬂ]%lsf’ﬁil R E. TEUAT —1# AW Discretionary &
BRERE,

| | il
ialuminum alloy; o7 jialyminum al-

2.8.8 Visitori#Ez,

AT BT R H) R Visitor X — R H . AT A Visitor R R K FREZRAN T RS
5%, VisitorBRICR T XHFE—FBRITFE S ERAIHEAR, EARFXETTHEMEES T
BHAZ RGBT LEEETEE S, TRERNS - MMAIREFRRERTHRE
THEWERRAGE, CEATRMEAMREN. BFKE. IR, BT EE. §
%, IREREHRNEZBEFEL AR RKER. BHRU, TiREEERE
BREM |
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MR VisitorE N Z FIFER D — N ERRER: B— I RERENBREE? B
ABREE T HHREN—MEERGHHXTRMF S ARG FHOHER . EIn—MHavimEE
MATRERERGH, XN TRANKGHRERLEEN. HRE, RABRRGREWEMT —
NFE, FREABAEFRTHVRERHE O LA XT3 Visit.. B E,

i, ERMEBIFF, H— DB AFooHGlyph T, KR EWE Visitor R KT
%k, UEE—1 VisitFoolfE, HR%EBIIRMNBITRHEKM, RITHEDHRALexisgm
—FFB T, MAREM—FHHETT, BrLlVisitor AR E S RINHFER.

2.9 /NG

RAVELexiM BT A T 8F AR MR

1) Composite (4.3 ) Fm ISP,

2) Strategy (5.9) AFRRRHERILERE,

3) Decorator (4.4 ) BHAFRH.

4) Abstract Factory (3.1) ZHrLUBARHE,

5) Bridge (4.2) A ZIEOFEE.

6) Command (5.2 ) TR AP 84E.

7) Iterator (5.4) V5IRIFEIXREH

8) Visitor (5.11) AWTLRY RATEEN T NASFEXREWNLRE 21k,

A b 03 B SRR PR F R LexiiX B ORI BB R . B L, BEEEMR
FAER AT LA X SR A A R W E . — N 55504 B BT 8B 3 FH Composite & X i £ #h2
BT U Je R B S A e o — N4 1R AR 5 T BB Al Strategy B 3k % B AR B A7l LR &
BT, BRBR TR AT REREZ /D E HAB|DecoratorflCommand =, 1E A FIEF
Do .

RMNBEF R T LexiRit P — X B AE, BEARSHMENRERNEAITE.
THKEAKE, ZBHBRHAEY ERIIFTABINMER, U I EAER, K
BEXRERA BB ENAELiF . BIFESBARE WP EREREN.
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 PIEEERMR T MR, ENEB— RN FOTAIR, A4MET TR
HXR . —PLRYBREEAARRTHE LKL, T—INRNBBEE LT
BEFA IR,

FEE RAER M BERBRBTHRESMARLEHSR, ABMUEATHENEE, YX
MFR R4, BEONN—HBEETANWELSRE (hard-coding ) BB A E L — 1 B/PREE
TR, ﬁ“ﬁﬁTUﬁﬁAﬁﬁffﬁﬁngﬁ%Wﬁﬁ XEABARET AR RER
BRI R LB —12,

FEXEEX P E A AR ERE. F—, BENEERTERGEME AL R
MEREERER, B2, EMIRE T X SR TR MAHIBRIBEEN. BIREX
FREXWNRFAENRZAMBETELWED, Bk, ABRERES 2808, RARTE,
EREHBAREK, URMEARXETHATHRRRANREE. ENAFIRASHIE
EZRRKE PR NREBE—-1RS%. REFTUEBSH (BIESHENEE ), BTLRS)
A1 (FEB1TH ).

FEfRIBREREHE RSN, P, 764 &S5 T Prototype (3.4 ) E{Abstract Factory
(3.1) FIRREMRE . MERS—LHATEMNREIAN: Builder (3.2) TR MHER
EELEAENWERIBIE . Prototype (3.4) FIRIZEE KL+ {# FSingleton (3.5 ),

EAQRBENEFMX, RITEFASMER—ERRURHEMNAHEMUSFHERES.
BRI ERANEF— R — TR RERGE— R E—REHENTRER, X%
BERMPEREREE SHERARTEE XS AR ERE— TN O; &
XFELT, HERETRMNELIZAENRTT. AR E QR - SER I R EME R
RIfER, 3 BBl AL RME SRR T HIRT K T A,

RITEZBFZEXEPRATUE—NREHERFAE - EREZMERE . BRIMUKE
REREFFEUEN, RITE—IREEXA—RIIFE, —HEAECHSSE; TEEN
SERELRA—NER, BE4R—HEE, RERIA—-NFEKN—HT.

ZRoom. DoorfIWalliE L T R MHIFHERABIMHE. BRIMUE XLt
B—-IRERBEEEAN &S . RITEZBIFERE . BRRIEMERE P UOLBRE,
AR A — S EE R SRR E XA TIEE,

THRERRTXERZEHRLER,

B FEERANE, RAIVEACH+FEIBEELEDirections k5 € 5 RIK R B FE L :

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

Smalltalk i) SE B FAH B A SR R B 1l

FMapSite R T E R EHAHHAIHRE, HHEMABIF, MapSite{lE X T —#EEnter,
EHEXRETFHREHFAM 4. MREFEA—ITFERE, BAKRHMALBSREYRE ., MEMRK
E#A—RIT, BLAXBEHEFRE—GSRE: MRNMRFEN, KEASZ—AFE, W
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A—J MapSite
Enter()
, L | l
sides Room Wall Door
Enter() Enter() Enter(),
SetSide() -
Maze rooms GetSida() isOpen
AddRoom()
RoomNo() roomNumber

RITRREN, BAFHEREE,

class MapSite {
public:
virtual void Enter() = 0;

};

Enter’y EE BB RBBAERGE T — MR R ER . B, WREFE—-IBERFHR AR
AE”, ek REEREE EEAE R LK R B —-MapSite 3£ %1 B A M Enter, %€ F2EHEnteriREH
RN ERZERE, ERFSME, E— P HEEMWHRS, Enterd] DU NI
EXBIEN—NBH

RoomfEMapSite ) — P RIKH T3, ﬁﬁMapslteEXT:é"é'FP?’J#FZHH@I%?&%\o
Room# {4 ftMapSite X R K31, HEE—BEE, X MBFERRIFIREE P,

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;

}:

TE%%HﬁT~A%WWﬂ—Eﬁ$ﬂ%%¥&HO 

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;
}:

RMNANTERNERENER S, PEEX—THRERBERESG KW Mazeds, A
RoomNo#{EMA BRI FEH] S, MazeBl 7] LI B — MBI BEE,

class Maze {
public:
Maze() ;

void AddRoom(Room*) ;

Room* RoomNo (int) const;
private:

/7 .
};
RoomNoF I AT ER . hashi, HE— M ABEBT—RER. BRIVERAH
AEBXEHET, TRFEENEP TFMEE - RENREHEL,

BRI FH—NHEKRMazeGame, HERVERE, —MIRHEBWABEXTHHER
HA—RIREEAGREINBXE S, REEEEM. S, THHRRBEEIER— %
B, ITREHFANFRAEZES—HTTER:

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);’
rl->SetSide (East, theDoor);
rl->SetSide (South, new Wall);
rl->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;

} .
ZRIXIBEPONRAR—TEHIFROEE, CREIERN. BRAMEEE
ABERE. FIIN, RoomMyHsE il LURA AR BB RMNE—H, EXRHR
BRI T HbHT . XMEARPERENREAETENRPUETERR &, EXNEKER
HRBETERB . AEMRERELEXTEA R, REEELE—XEREEHLHR
BT IBE—REMENBSETRE—RXBERZ T EERIFEAFTER.

ARHRKABRNMERXNRITERE, BRLSE/D. FHR, ENIBEETBEYE
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X— R BRI, _

BEFEE—TEE (FEARNRE) BT ERNAENFTHRTEA -1 CHANRER
o M T BHREREWRAFHMF, BHDoorNeedingSpell, ER—M{IMEE—1-ILIEA B
i EAITHFI]; LUK EnchantedRoom, — MDA RFHARTHEE, HWnMBEEARSE
HiFo WREREA BEEA 5 HIBUIE CreateMaze A L B P I L3737 i 3ok SR QI 2 2K 2 R 7

EXFERT, BERRKRERREN L MRNRETERD. QRMERET ZHA
7B AL BT AR PR R s BpAR M B 51 H -

« #1 5. CreateMaze ¥ Fil B M i A A S S0 R QIR B BB RO B 18], BEBEAN|T, BRAMRET I
IR —1MazeGame ) FRIF EE SUX LB B, NMBERPIMLHIE, X—FER
Factory Method (3.3 ) BXH—IF,

o IRE R —AXRE CreateMazelESBORBIR R . SREEFT, IPAMRTTLMERARR
SHCRM A . HEEEMITAIZE ., X R Abstract Factory (3.1) #A#—MF,

o WRAEH— NG 4 CreateMaze, XX T AZEE BT s A 2K R SN B ] . i
BERIIIRBRME, REMAUR—THHEE, AR AR T LA F 2k AR Bl A ok B Y — e 4y
RXABEWREN TR, XRBuilder (3.2) BAH—MIF.

* fRCreateMaze i ZFP R B 1E] . HEEERM I RSHL, B NI SR NE

- RES, IRANRET LA R B X SOE X S R AU R UABE R B WM. X R Prototype
(34) BRH—AHIF.

FITHAIRBEK, Singleton (3.5), W LMRES WL AT —4 2B T ELETA Bk
XS LRE R E— AR ERDT2REEREL . Singletonttl (H18 K E 5 TV REE
#, HEATEHEHHAE,

3.1 ABSTRACT FACTORY (£ T ) — i fg it

1. &H ' -

RIE—BR—RIRRE KB ROED, MARREEINEENE,

2.8 &

Kit

3.3 M :

ZB— 1T XL (look-and-feel ) IR AP FE T EA, FlIMotif#
Presentation Manager, AEMHBREMENRF. FOMEASEHAAE “G04A4”
EXRRBSNRAITH o R FIEVR R ATE R B T A, — RN I — M2
RSP MERB TR E O AM, £8P LA BRGNS O A48 E8UE
TR B BRAE .

o fRX — EIREFRAT AT UE X — Ml M WidgetFactoryds, XAKEE T —/ XA
B—-REFFOHAWED, B—REFOHAHE —MHRAE, MEATFRNELRTEHOH
BRI ERERE . W TFE— TR E D HMHE, WidgetFactoryd: DA — MR EIH & 04
HXRERIE. FPEAXSEREELKESE DAMGEM, BEFHAAEMITEEAFRNR
WpLk BLpR, SXHEE PR R T — AR NAE, T RE R,
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KB TEA G e a8k 69 K

WidgetFactory ﬁm
Graeatgr
A N
l ==l PMWindow | Imm fe--t
| | ‘ ' '
 MolifWidgétFactory |- | PMWidgotFactory |- .. ---| :
Srsnimtons. | || ottty
: a ;
S--—{ PMscroliBar | mesmnuﬂ---g

S BT AR L F— A WidgetFactory T2, B—FRLABLATURA
BB A B O H A BBRE, B, MotifWidgetFactoryE{]CfeateScro’llB ardEVESE B 4L IR
=] —’]‘Motif‘ﬁ‘if] %, TuAEM E{]PMWidgetFactory&ﬁiiE [5]—~>Presentation ManagerfJ7R 3%,
% P UE N WidgetFactory#: 1 QIR DAL, A ATHRMEMLLSTI T 4652 YRR S ) 21
AdH. 52, ERFUESHREXEXNWECTE, MAFEAKREWEEENED,

WidgetFactory t1 3838 T B4k 8 O ﬁf‘F?@ZlﬂﬁE?ﬁ;@?ﬂ o —/"Motif (IR 3l &N 1Z% S5 Motif#&
. Motif ECABA—BMH, X—ARKMLE M FMotifWidgetFactory 45 4 & shn
Lo

4. EAH

7E LT A5 50 AT A B Abstract Factory =,

s —PMREBEMNTFEN=RNERE., A4MERH,

c —NMRGEHEN =R RIIPHR—REEN, o

o MAREIR A — RIVMEK A= B B VBT B AT

o BB REE, MREEREMNNEOTARLEZIN,

5.4 #

WX SR T EFR.

AbstractFactory

CreateProductA()
CreateProductB()

l ]

ConcreteFactory2

CreatsProductA()
CreatsProductB()

ConcreteFactoryl s
'

CreateProductA()
CreateProductB()

6. K 5%
» AbstractFactory (WidgetFactory)
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— Al EIEHR AR NRERED,
» ConcreteFactory (MotifWidgetFactory, PMWidgetFactory)
— SEIBIE B BN RN BRLE,
e AbstractProduct (Windows, ScrollBar)
— R—RPERNEER—- O,
e ConcreteProduct (MotifWindow, MotifScrollBar)
— %X*A%H*EVWE-WIJ—QJEWanXT%o
— SEP AbstractProducti# O,
* Client
— {X{# F B3 AbstractFactory #lAbstractProduct 255 B {8 1
7. W 4
s HE T£1:ﬁB‘I?‘IJQUE—ACOncreteFacuoy%B@%@J X—EAENT 2R ELIH
Bt S, NUBARM™HNER, FFRMUFEARRMNEETI,

* AbstractFactory¥§ = S X R K I B IR B & El‘JConcreteFactory??éo

8. & % '

AbstractFactoryfi . F _FEBQ—*M%}E\*HR}E\

1) €5 &B7T Ak E  Abstract Factory X BIRIEH — N BLHGIBR MR, BHH
—ANLT HEQETRMEHNRENLE, EREFSENTAIE. FREALENHHR
BEOBYLE, FROLLEERET WP ; EMNIAAHIERFRBP,

) ERAHTFRAFAREN —ANRETI BE—-MNAPER—K—BEEIHL
e E, XEBRE-NNAMNEGLT ERBRES . ERBFRELEN T A EHARR
B REiE, IRAN-THRL QBT 1T ENTRERS, FUBIN=RRFIESIH
B, ERIMTWAFRAEHNGFP, RIMUFEHLRBMANMN T MRFESHFCIERED, WA
SEB M Motif 8 O 4H {44 % #¢ Ky Presentation Manager® 0 4114,

3) EEMTF ARG -8 H—ANRIPHESZHRERITE—RTEN, — A —
KABFERF—-INRIIPRNR, X—RIBEE, MAbstractFactoryfRAE R LHX— Ko

4) RAXHEEHFEG R LU RBRHMEI UATHHEN~H, XEEN
AbstractFactory# A HE T /] AHBIR M RE S . XIFHAHEMN-SRRREY BT #0,
X ¥ ¥ B AbstractFactory 3 B A FRMBUE . BATSELIH—HiTE X RN — MR
U137

9. X A

THERELHAbstract Factorfz i) — 24 FHE AR .

DR AR —DNAP—BREAN T8 ES) RFE— 1 ConcreteFactory I SZ4] ., EIl,
L)@ % RIFEIHA— Singleton (3.5), .

2) 413 &  AbstractFactory[UEBH MR- RMNE o, ATRETGEH
ConcreteProduct FHE LI, BB HE K- HERNB—-AIFREXN NI FE (BR
Factory Method (3.3)), — M REKN T HAIBN=REEZKI FEUEETH. BR
RENZRAREE, BEHNEREN=HRFIIBES - IHFHEE T 73, BIFEXE™S
RIHEHTR/AD
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IMFA S ATRERY= RS, BT ol LAfE FiPrototype (3.4) BizUREH ., RET
IR AR R R EARMA, el EH e RERRIES =M.
EETRENTET, EEARS NN RRIIBETE—THHOREL %K,

At Smalltalk P LB — M ETREW T M. BETLT E—A-8FF A partCatalogh
FRAPTFEEHERNEE, Jiimake: RRZFERIFEHE:

make : partName
A (partCatalog at : partName) copy

AT A —ANITERREZE R P EIEAE.

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

FRGES A SR EN, Amgegmsl T .

aFactory addPart : aPrototype named : #ACMEWidget

EBHRENE RN EIIES P (HlINSmalltalkF1ObjectiveC ), XH T RE fY kAl
REA L, RAUEXEETPH—ITLBERE—MHBRENI, BB, K
AT £ FEEE—PRET P, IMEET EERPAURS KRN, XBHRIER,
XERRFRET) QIR THEH . RATLLGEREA™SNETARFEMHB AL -
T H%ER, REX—TFHI) . I—FEMAATESHRA, MARTRANTERS
R LEH,

BARTISE B Smalltalk P B FRBE T —#, ETRMBAEEE —ME—1LHE
HEpartCatalog, EE—1FH, EHERBREHITHEF . partCatalogfF ™ mMEMARE
AR RE . J5Hhimake: BLERXFE:

make : partName
A (partCatalog at : partName) new

3) X TH K& L) AbstractFactoryill % B —FE T AEFHF=ME X —MRE. =
i BRI RIS TERRE R T o 3 —Fh BT A 7= M Z R B3R AbstractFactory B O AR BB 5
EHENE, —PMERBEAKZE2HRITRZAVENROBREEN—SH ., ZSEHEE
THEQROM BN, EWTUR—IEIRAR. — B, —F/H, SEMEMT
AR R R AR T . SCBR B Rk, AbstractFactory REEE—/ “Make”  #:IEF
— M ERERENBHFHENSE, XRMEEETEENETRENMETRMNME T
AR

C++XFHBSRAIES 5L, X—FhEAES HELRMTSmalltalk3X ) SR RE
BH. NUFMAMRBAHRIMBRER, KEYZGNRALUEERENNHEZL2H8
HSEH R IE R B, A BESEEC++PFERE. Factory Method(3.3)HSL I IR T EHE
FEC++PEAXH S BALERLE .

BT EEATERRR S, BNE - FRNEE: AN RIEE ERR TS
EHAMRARHREDREAZEF . FPEFER LS —=RNRFHTELPBE. 0
R EPHRERTEREFRMENRE, MXERENREESHRAZEOED . BRE
FIAT RASCHE— i T 25 R (downcast ) (BIANFEC++H Fldynamic_cast ), {EXIFARERA
fTR%ZLl, ERmTREERATESRE, X2— A EEREMAY RO Mg
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&,

10. KA 7]

BATH# F Abstract Factoryl R A I BRI TEX EF B TIHEHWHE .

FKMazeFactory™] IR BN A M, TEEFE. HWEMFEZRENTT. ETURT—
DM P IR E R B BEA R B NRT . REETUSAT - MEEEREN
B, BEXENEFE¥MazeFactorylE H— M S¥, BHEFRAREEERARNER. &
BT,

class MazeFactory {
public:

};

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

Bl —T 28— FAF R ZE N ITHRN/DERE R R Ef CreateMaze,
CreateMazeX R Z H1TIRGIS, XEHRBRERAAFFRNAGVIEXE,
iX B & —~UMazeFactory H S ¥ T R4 i CreateMaze , ‘BB T LA LA

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

}

Maze* aMaze = factory.MakeMaze():

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

Room* r2 = factory.MakeRoom(2); )
Door* aDoor = factory.MakeDoor (rl, r2);

aMaze—>AddRoom(f1); 
aMaze->AddRoom(r2) ;

rl->SetSide(North, factory.MakeWall());
rl->SetSide(East, aDoor); - B
rl->SetSide(South, factory.Makewall());
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; -

R 181E#MazeFactoryf) F3SEnchantedMazeFactory, iX&— /IR TEEEMNRER T
I~ o EnchantedMazeFactory ¥ B & SCA [F] M B A pR #1338 [FIRoom, Wall% RREIF 2,

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; ' -
}: ’

m&ﬁﬁ?ﬁ{l]@éﬁi~¢iﬁ’é’%ﬁ, FEXMERE, BAERFATUE —ME#, MR
A EBARIE, TH (ED) BIRE, BATH LA R —MRoom i FR UM T R EH —ME
BTE B R U RS RETRET . RITWEEE— A Walltg TR TSR MHT, R
{ITHHR X 65 S RoomWithABombFHIBombedWall

BAOTEE X BE — 2L BombedMazeFactory, T fMazeFactoryfy T3, RIF T e
BombedWall2& # 1 55 18] 2 RoomWithABomb#] ., BombedMazeFactory{¥ 75 & £ X F5 1~ k%K :

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

Room* BombedMazeFactory::MakeRoom(int n) const {
return new RoomWithABombi{n); -
} i

WEE — MU A B R R, AV BombedMazeFactory & fi CreateMaze o

MazeGame game;
BombedMazeFactory factory;

game. CreateMaze(factory)

CreateMazetl A] D) 2 I{—EnchantedMazeFactory L 5R B & i T BE B K 'E o

B EMazeFactory{U R L] HEM—1NES . XREBE R KL Abstract FactoryE
Ko FIBfFEEMazeFactory A& —1H 2?3 ; BB BE/E FAbstractFactoryLiEN
ConcreteFactory, iXf Abstract FactoryB X W H AN AN A —MEFHEH. BH
MazeFactory @2 —MNE2H T FEHBK AL, B R— A TRHEE LEERE R
1E, BRES LB — ¥ ¥ MazeFactory, ‘ A

CreateMazef{$ i 5 [H] ¥ SetSide 3R AE LAFE B E A1) H&E. I3 H—BombedMazeFactory
RIg BN, BAKRXEH HFTBombedWallH i RoomWithABombXf R A i, MR
RoomWithABomb:4 15 /8] —Bombed Wallf) 54§ E FRMXMBR , AR ABARMEH
15 B3| FLAHAT A Wall*BIBombed Wall* 56, RERSHH LA — MBombedWall, XM
TREBHBRLZEN, TR %R H— 1 BombedMazeFactory B H Al AJRIEX — Ao

R ESmalltalkiX RSN ARENE S AEE M FRBEY, (8IS E NN ZEWall
B £ A7 BB — N WallR Al BB &= BT TR 246 1R . # Abstract FactoryZiEIEEE, &
A ENE R ER RS RE N DIBEIEE, WA BY T B 1L X B T 2465 1R

L3R {115 fE— 4 Smalltalk A A Y MazeFactory, B {UE — B R IX SR RS 50
make#pfE, WA, BEART] FRHEMGIENHIE,

Hi, ?*Z{l]}fﬁSmalltalk"%’~/\—;§mB‘JCreateMaze

. CcreateMaze: 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

EMBEAIELH—F Fritie, MazeFactory{{ & —3EH4E B partCatalog R — N FH,
XAFHEFE IR FAGNIE, EE—TRITZN{TE I make: LR : '

make: partName
" (partCatalog at: partName) new

HERTT LG E—MazeFactoryH A E R LM CreateMaze, A4 I MazeGameH
—N 7 #:CreateMazeFactory e 8I2Z )

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

EAEAFRRES N8 EEMERE, BATLIEIE—1BombedMazeFactorys{Enchanted
MazeFactory, 0, /"EnchantedMazeFactoryT AR AR :

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

11. B4 i A :

InterViewffi [ - “Kit” J§ @[L1n92]§IE%erbstractFactory?So B X WidgetKitFDialogKit
BT R4 RS ERBRMEAELH RS RENR, InterViewR 3% —LayoutKit, Eif
EIrRENARERAFRA S (composition ) S&., Flin, —MES ERKFHGRBHE
IAEREN (ERRENE ) TRFERRRMHBEN S '

ET++[WGMS88]{# Fij Abstract FactoryBX LIABIZEAFEH O RS (Hlin, X WindowsF
SunView ) [EIFITIB4E . WindowSystemfli ALK E L — &40, RAUBRIE O RERR
X4 ( #HinMakeWindow., MakeFont, MakeColor ), E&ARFR AT IFENET O RS
XD, BFTZ, ET++8]#— 1 E/AWindowSystem T34, LIBIBREKK RS
BIRXT R

12. A XX

AbstractFactory2$@ % Bl L)~ #¥ ( Factory Method (3.3)) 8, HEfIHRTUE
Prototype3ZHi

— AR T EER— 84 (Singleton (3.5) ).

32 BUILDER (45 ) — iR BIEEHR

1. &8
B—NEENENHBRESENRADE, FRRAEMHEIETUABERNRNER,
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2. Fi

—ARTF (Rich Text Format ) 3UES3Z#eig 2 B G225 DL BEME RTFEE 5 h B R IE U K.
B AR T LU RTF SRS R 0 B B ASCIIU A R B — MR IR B F AR EWIEXH 04
. BRIBEFIVRERNBFERLRN, BHERBRESLAFTHWEBRKEM, Rt
R AFRTFRY 248

— RPN ER A — P DU RTFR R # g 7 — R IE LR R i TextConverter Xt £ Bl B X 4>
RTFReader3s, 24RTFReaderX{ RTFICRHATIEYRLMTHT, E{# A TextConverterEMFE#,
WATEYRTFReaderif 31 T —MRTFARIE (BREYHEEXHRE—PRIFEHF ), EHRE A
3R 4 TextConverter £ # X MFiD . TextConverterX 2 fi BT IR U R B EBR
ARG, MTEFR. ‘

Dunifdecs
RTFReader
A TextConverter
ParseRTF() § jopdider .
H ConvertCharacter(char)
' ConvertFontChangs(Font)
ConvertParagraph() .
whlle (t q?uhenexnoksn)( A
EHAR: - I ]
obﬁ%l_der—ﬁonvancmmar(t .Char} ASCliConverter TeXConverter TextWidgetConverter
PAlaxklder»ConvenFomChange(tFont) ConvertCharacter{char) ConvertCh {char) c Ch (char)
builder—>ConvertParagraph() GotASClIText() C Change(Font) ConvertFontChenge(Font)
T ConvertParagraph() ConvertParagraph()
} : GetTeXText() GetTextWidgoet()
' T v

t ] t
; ; ;
- Asc'"m . - "

TextConvertf#) AR F A EHEAHTIHRLEE . 0, —4ASCIIConverter R
AREBREE XK, MABEEMELRER. 5—FH, — 1 TeXConverter £ LHX i g
WFREERE, MELR—RBUEXH A RiEfE BIWTEXR R, — 1 TextWidgetConverter
e B — N E AR P R X S LME R P 3 S 4R 38 IE 3

BRHELBSLECBER - MEAMNZMIGH RS EMEBEONEE. %&%ﬁ?ﬂi?‘
BiRss, B MR — P RTFCRHATERM . v

Builderf{=\ 1R T T XX E, ﬁ—'/\%ﬁ%ﬁ%'&?‘ﬁﬁ*ﬁ#ﬁﬁi&ﬁ (builder),
BRI FR A S m 2% (director ), 7ZELEMHBF 5, Builderf=UH 2 A AW E R
( BIRTFCRS B ATRF ) SHAREHUBARRN - HEERNE LBk, XH
FATAT L E FRTFReader ¥R 4 HTHE B, MIERTFCRYBIRA R 89 IEXHRR
[7] i) TextConverter ] 725 BL B X RTFReader Bl 7]

JLiERM .,

7L T 5L 48 FiBuildertR =

o LOIEE Z 3T R AVE LD ML TR M HRER S U R e R et

o Wi B UM AT EE RN FH AR RN

4. 4% #

WAL T T LB,
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Director | bullder Bulider

Construct) o BulldPart()

builder->BuildPart() ConcreteBullder |-------

BulldPart()
GetResult()

for all objects in structure { ﬁ +

5. 554
* Builder ( TextConverter ) '
— FNAE— ProductX R K F IR IR E R D,
+ ConcreteBuilder ( ASCIIConverter. TeXConverter, TextWidgetConverter )
— SCHBuilder i O LAMI 35 FIAREC ™ W & ER 1
— AR E AR RR. ‘
— B MERERED (HII0, GetASCHTextHMGetTextWidget )o
s Director ( RTFReader ) '
— s —{f fiBuilderd O IR
e Product ( ASCIIText, TeXText, TextWidget )
— RRBHITERE 20, ConcreteBuilder@ B 7= & AR FR R I L E BRI B,
— O EHREENYE, ARSI R R,
6. W4k
& PR EDirectorXt %, T HEZEMBuilder RH#ITHE .
« —BESHAHAR, FAEHSENERS.
o 4 RACE S RBNER, R ARMBE AT
o X MWAERSPRR™ M.
T T i 32 H B .5 T BuilderfIDirector RN 5 — 1% P UMEM .

aClient aDirector aConcreteBuilder
new ConcreteBuilder

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

new_Dlr_a_c_k_:n:(gConcreteB_u!lc_!gr) tEI
Construct) BulldPartA()

BuildPanB()

BulldPartC()

GetResult()

7. %%
X B RBuilderfE = B HEHR -
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1) ERAETARE—AFHHARAT BuilderStRIBMHL S8 — MU B HE
B0, ZEOEESARISET REXA=RHERMATEN ., CRNGERE T %5820
MEERN., BAFERRETHREOWER, RESEZTRHATRSNTFEHHRARE
M—ANEr A %

2) ERMERDFRTRBL T BuilderiRE L HE— N HANROAEMFERF R
RETHRAOERE, FAPAFENEEXFRAREANENFTERFLR; XLERRAHA
FEBuilder# O H /), | ConcreteBuilderfl & T Q|BAER—MFE= R TARE, X
RIBRABEE—K; KRG ARMDirectord] AE FHE UEMERIRGESHEM EWERRRMY
Product, TERTEMIRTEHFH, AT LAHRTEER LM E X — 128, win—14
SGMLReader, FH{# F+HF # TextConvertertE FiSGML B4 HJASCIIText, TeXTextHl
TextWidgetiF¥4s ,

3) ATt 2R 4T E M med s BuilderER 55— F FRbd B M QI R
AARA, ERESAENEH T S —SWE=RBN. (%™ 55T F R E A NERE
FEEE . HitBuilders M AR A B RUBE R AETE 37 09 R ML= S M E 3 78 . X AR TT IX
EASMRE R MRS R, DT BB 4 4 i BT AR = R B RS .

8. £ :

HEA— R A Builder N SR H AT EERGBHE —MGE X —MRE, XEH
VEGRE L FH 48 A . —ConcreteBuilder2 3t 75 MR A B AU M F B 5 SUX B3R 4E .

X B R — BB F A ST B ] A

1) FEfeidid o ERFELFHREETIH G, EitBuilder2s$ O WH R BERE,
PAGE & RS B i) R AR A B AR 7= o

— A EEARIT R EETWEMERIBROEE, WEFROERRIRERNBF-SF,
EEXHREERE RS T . ERTFHHAITH, ERSERET - MROPEERNEIEEL
BT HIESH,

BARRAT RV AR EE 2WE T M5 534, RIMERBRAI—FEE i Maze
BIF, MazeBuilders O SR VFIR7EE SAFAE R B IR Z FE N — B 1o RIBMRAHTIRE B IR
] bR BSEHRES —HTF. EXHELT, FRSSRTEREEIAREE, R
BRMEHENEEAERELABLLE A,

2) Atta AR AMmEE BEELT, BEEERFERNTR, EMNORTHEER
MEZ KU EFARAMERUAARXRLEFRKKER . ZERTFHF+, ASCIITextH
TextWidget it R A KA BEA AN, EIMUABEXRNEDN. BAEFEEAENE
AAERBREERME, 4TS T MEBuilder s B — Bk T8 6F F FfEAE ML
AL BT BIFE M . ' ' '

3) ZBuilder PHEF R AE  Co+d, LR EMBEAFRNAE R EH, AL
BN AENE, X REE AT RS RE,

9. KL F4

BRATTHe E L — CreateMaze il i EREAIAE IR, ‘B LAFMazeBuilderft]— 4 AR RIER
2%
MazeBuilderZS5E T EE O R B X E .
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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();
};

ZEOTLUGIE: 1) XE. 2) %‘;/[\ﬁﬁﬁlﬁ]%%%rﬁjo 3) EEESWBMERZEEATT,.
GctMazc%’Ef'ﬁiﬁ@ﬁ’l\%E?ﬁgF o MazeBuilderft) 7344 B 2 SUX S644E, REIETIEIR
HIEE '

MazeBuilderf{IfT 8 B 2k B HRERE WA ABAH. PR EMNEX NERREENT
BEFRAERREE LENFT BB IR T, ‘

FiMazeBuilder#: 10, A0l LA ZE CreateMaze 5 B, DA REBRIENERSH.

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

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

return builder.GetMaze();
}

$3X N CreateMaze A 5 [RRBIAE L, 1B A 282 AT FR IRk B A ERER
X B £ £
F—ERRAREFRFERR] E‘J., BEE TR EREBNREARFRIBER, XEEEBRE
—PMRENERTRES S —%, EHHNHEMazeBuilder & P AT ERBE,

BEMAEBER—#, BuilderlRHE THRENMAHAIRY, XM FPREET
MazeBuilder T X O R HERN . XMBKRERINTUER MazeBullderEIEﬁ'JEZ< R
#'E, CreateComplexMazeiR{ELH T —/MF:

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

return builder.GetMaze();
}

T EMazeBuilder § T HARIERE; EMIEHNMNIENNBXREE—NMEOD, B
FEHFFEELE X —EESHEH . MazeBuilderf) TIMELRR TAE,
F2StandardMazeBuilder2 —MIBF B X BRI . TR ECEENBRIRERETE

_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; ' :
}:

CommonWallR2—/NINREVERRAE, EREW N5 E KA RN 4.
StandardMazeBuilder 9415 28 R #1854k T _currentMaze .

StandardMazeBuilder: : StandardMazeBuilder () (
_currentMaze = 0;
}

BuildMaze L Hl{b—Maze, TR EMBIEERHBRLREILZEF (GEdGetMaze ),

void StandardMazeBuilder::BuildMaze () (
_currentMaze = new Maze;

}

Maze* StandardMazeBuilder::GetMaze () {

return _currentMaze;
}

BuildRoom#R{E G & — ™ 55 B 3 B 1 & JA B RS BE .

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);
) .
}

HEE—EBEAEREZERT, StandardMazeBmlderEﬂZﬂéEq‘E‘JI‘XWAEH#&QJ
ITAH SRR .

void StandardMazeBuilder::BuildDoor (int nl, int n2) {
Room* rl = _currentMaze->RoomNo (nl);
Room* r2 = _currentMaze->RoomNo(n2);
Door* d = new Door(rl, r2);

rl->SetSide (Commonwall (rl,r2), d);
r2->SetSide (CommonWall(r2,rl), 4);
}

% F 3U4E ] LA CreateMaze fStandardMazeBuilder £l B—¥E.

Maze* maze;
MazeGame game;
StandardMazeBuilder builder;

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

BWAT4T] LLW FE A B StandardMazeBuilder EEMaze 1 it H—MMazef| B H & .
B Maze BB/ —SEFER T RERS BB FMBEK, M HStandardMazeBuilders T MMaze
HB. BEENR, BWESEMSERIRT LA LM MazeBuilder, §—MERARKERE . 3
RERMITHA,
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—NE Rk A MazeBuilderf& CountingMazeBuilder, X4 MR IRARNBIERE; BT
Xt B BRI H A RIFh S B 4 HEAT T 8

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

virtual void BuildMaze();

virtual void BulldROOm(lnt),

virtual void BulldDOOI(lnt, 1nt),
virtual void AddwWall (int, Direction);

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

int _doors;

int _rooms;

}:

o rs S A 888, THE N T fMazeBuilderdefE FUR MR B3 in i+

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

}

void CountingMazeBuilder::BuildRoom (int) {
_YOOmS++;

}

void CountlngMazeBullder :BuildDoor (int, 1nt) {
_doors++; .
}

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

) const {
rooms = _rooms;
doors = _doors;

)
THERE—% P ] B /E#{# 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. &%= 5 A
RTF##ea% L FASK § ET++[WGM88], B B IE SCAE RS B 3 Fl — Aﬂiﬁ‘iﬁ&hﬂ PARTFA& R,
FHERIIESC .

4 iR #57E Smalltalk-80[Par90] DP%——/HEFE R

» HWiFT RGP B Parserds 2 —Director, B LA—/~ProgramNodeBuilderX £/ X Z%1.
5 YParserXf iR T H —AMEE G, EEEMNE M ProgramNodeBuildertf £, %X
MEES TR EEN, BRZAEBSEREERNIEES TR FEEESTRHEE SR
Fo
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* ClassBuilder2— MM A%, ClassEREN BB TE, EXMIFH, —ClassBh
& Directortll, £ Product, v

*ByteCodeStreamZ— MMM, EH—THEFTH I EUBRBIFETHYA.
ByteCodeStream /A ZBuilderii s ARHERE A, R BEE BB EZX R PRSI —NFN
B, MARIE R KSmalltalkX %, {HByteCodeStreamfyH & — /MBI A i3S, T
HBBER A EEFERAIESNRHARR HFRE HeByteCodeStream,

B & M # A ¥F 3% ( Adaptive Communications Environment ) FRIRSFECEH ( Service
Configurator ) HEZR{# FI4E M AFRME BT RSB E BB R F B PR FHHE[SS94], X
BAHEHA—THLALR (1) EASTERETEESTHOREESRER, ﬁ/\ BE R
BOTE XBHYERTHE1E B IR AR 5 40 LE RO AR AT IE . AT R, BEABRE
Director,

11. A XX

Abstract Factory (3.1) 5Builder#ifil, BABEWRTLIGIRERMNR ., FENXHE
BuilderlREE F— B ME— N E X%, MAbstract FactoryZ B F £ R 5= B35
(RN ER N ). BuilderfER/GH—FR B =5, TXF T Abstract Factory3Rift, =2
S ERR EAY

Composite (4.3) # ¥ £ HBuilderd BH .

3.3 FACTORY METHOD ( T ik ) — Rt tUgmigst

1. &K

EX—TRATFREMEMED, L FERELHB—N3, Factory Methodff —4~35#y
SEFLRER BIH T,

2.7 %

EfytESs ( Virtual Constructor )

3.

ERFEARREE CMEF N RZAMRR, XENROLBET BHERARK,

EEXE-NNAERL, ETUMAPERSXY, EXMERT, HNFENHEE
% ApplicationfiDocument, XPHKEEFHSA, &P UIUET EI1MTFIRM-SBAR FH
KB, B, ARE—TLEMNA, RITEXEDrawingApplicationFIDrawingDocument,
Applicationé i K& HDocument3 - AR IEFEAR EIT—HIMN, 45 MEEH3EFOpens
New B %

RSP RS EDocument FA R 55 M A XH, BTl ApplicationZE A ] fEFRIY
BB Document T FH B3 B4 —— ApplicationZ (RS — /- SUA% 7 o L B B ﬁﬁ?ﬁ
5138 #R — FDocumenth B & o ﬁﬂﬁ?"i T—/\Mhit RRE: EELFLFINE, BREE
HUEA BB L AMLRY AR K

Factory Method i IBHE T —MEENFE., EHETH—Document IR F
B X (5 B MIER P B ik, WTFREEFR,
. Application) F5 & X ApplicationfJ i 5 #-4E CreatéDocument L 1% [5] 7 24 H‘JDocument

T, —B—/Application FREFIMLLLE, EET LI SN AR, T
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%'fﬂiﬁﬁ“’biﬁﬁgio B ATFx CreateDocument 2 — A T)” Hk: (factory method) ﬁﬂa EfR
R OHEE —AIXER,

Document docs Application
Open() CreateDocument()
Close() NewDOcument() ok« ------- R e e = CreataDocument();
Save() OpenDocument() doc->Open();
Revert() %
MyDocument [e-------- MyApplication _ _ .
CreateDocument() O~ -~~=~~~=- retum new MyDocument - I
4. FERAM

FETFIE N T 7T Li{# FFactory Method#® =, :

o —ARAHEEFLAURKMROBHRRE,

o Y MRFEHEHTIREE ERUBRNMRIE,

YR ENZHNHERBZRAE SN EH FRPRE—T, #EJ’T%‘%«IQW—A%?EJ??@
~RREBEX—F @FJ’”MBE‘JH'Hﬁo

5.8 #
Creator |
"1’" z:"o”p’:r:"m:’)"o N é:roauctﬂaaowmodo 1
ConcreteProduct [®=--=-=-~"" ConcreteCreator
FactoryMethod() O-f------ ratum new COncreteProdudﬁ
5%
* Product(Document)
— EX T HEFRIRANRNED,
 ConcreteProduct ( MyDocument )
— SEH ProductiEd

» Creator ( Application )
— BB, EIEEE— 1 ProductBEIM IR, Creatorth 7] LIE X —4TJ
EREEH, Bk Bl—/M4 M ConcreteProduct i1 £ ,
— A UEARTI FEAIE—Producthf£ .
o ConcreteCreator ( MyApplication)
— FE X TJ J7 8 LR B — ConcreteProduct 324 .
7. A _ '
* CreatorfK i FE FRRENX T HEE, FLUEIRE—4E %M ConcreteProduct L4,
8. &R
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I AEARE SR ENAA XHEREBRIABES . REALEProductE T ; FHIl
B L5 H P & L A{Ef ConcreteProduct2—iE{# /.

T FERN—EERSETE A RBNICY T 88— 145 E K ConcreteProduct ¥ £ ,
AR ECreatorf) ¥, ZCreator FERAUNTES, ZFF BTELIRE b BT 1k O Ho A 7
H; (B2 Y% P TR IMT LI Creator iy 2R, AIBETFHRWRAIFTH o

T Ei 2 Factory Method =, it B SN RLER : ' :

1) AF ERBEY (hook) AL FEE—ITENATLIENSEE LLEZUENS
E R, Factory Method%y 7R — M IR R BT .

FEDocumentE | FH, Document3STT L5 X — /¥ N CreateFileDialoghy T/ J¥k, &%
?ij{]ﬂﬁ—/i‘a%’WI@@U@&%H‘JK{‘FX#TE‘EX?%Q Document ) F3 A LAEE XX T
W EEAE X —A SR B LM S, EXMERT, TS FERABHS THE
RUET - EHBGRE L.

2) BBFAUEER EHAIE, ERMFTEZFBOOFF, T FEFAIEERRH
Creatorif i, ZPAILIRE| —HHKN L) Ik, LHEFTEBERYELT .

H—NRBEN—HRRRLE —MUSLHEMEHE, BEET P REER. HEAT U
BXERYWERE; WU, BMTUABRHTHE. B3, REERE., L —&
ZEHAEBRBLAES, CEFREFHAMERELENZIEZRIREHELR, XTRE
UERINFTE. AHEATERREFEEENRS, 4, SAPRUERE, RRK
ERARRKTH. B, %E%%ﬁﬁﬂﬁﬁ%f‘i—’l\iﬁﬁﬁ@@ﬁ@ﬁ%, T {6 Ji& 1E.3C
BN TSR ETE, .

BT XERE, BiFEH— M ManipulatorXf R LI B R FFEE N 54
SERPMRARE . AR Y E LA 8 A A F A Manipulator F 2R AL I E MR H . BHIRY
ManipulatorZ$ 2K SFigure26 BB FAT (ZEPF AT ), MTER,

Figuro Moniputstor

CreateManipulator() . DownClick()
Drag()
l UpClick()
[ | o [ |
LineFigure TextFigure LineManipulator TextManlpulator
CreateManipulator() EmawManipMaer gcmv;r(_l)cnck() g:ugnoclbcko
va={ UpClick() v UpCiick()

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

FigureZ8 24t T —/ CreateManipulator ] ¥, E#B% P ] LA —4~5Figuretf %t
[ By Manipulator, Figure 7R E & % & LLR Bl — 5 E fIManipulator F2 36, #h—
Fhik#E, Figure2ST AL CreateManipulator LK [ —4BRiA 9 ManipulatorSZfy, WiFigureT
KT R R RX A RE LI, X HE A Figure A Z AR N K Manipulator 72— FE B K
HERTFATH

ERL FEREHE AN RERZ AN EREN, EREEAN —FTETENER
REAET o :
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9, % A

¥4 i FFactory Method# 2 i 2255 [& T T — 25 [n) B «

) 22/ H/AAREHHE N Factory MethodBEX EFEFHMHARIKHER: 1) F—FIFR
£, CreatorBE—TMHRAHF BEARRBEEHFFAN T FENER, 2) FABERE,
CreatorZ— M EAMEMEAN T FERBE—-IMREWEZH. BATERE -NEXTHRAZ
R, EXAKRERL,

F-MBARTETLRRENLSZH, BARFAENBRE LR, B#E T A ERLFALR
A AR EE, EE_MERT, EERCreator FERNREWAMEAL Fk. &
TERYENR, “FA— S REIENR, XEFEABEELENHAIRTR " X&KE
MRE T FRMBTE BB ZE L E AR AR KT LR R B K,

2) FHHIS Fk BERNE—FHREEBI T UR S #E R, T RR
A—MriR BB R FENSE . T FRAUBEMIEX 2K ZEProductE O, 7
DocumentfI#-F 5, Applicationf] BEZFF AR FIE A Document, K% CreateDocumentf&i%—
MRS RORTE B HE QR M TR FRE,

EE gREBHESE Unidraw [VLIOVF FX R 7 R EMFEEER R L WXTHR . UnidrawE X T
—ACreatorf, EEHAF —MULRIFRFASBN L] FikCreate, EIFRFIREEHELH] -
R, HUnidrawi§— X RERN, BEHAERNRAF, RAERTHZHEE. M TN
BOEHZXRE, EHEERMELFIRF.

—BEARAR SRS, X MERBEZIRRIERNSE, HMCreate, CreateB|H1528
PEMMENEEFRA TR, BE, Createld X R Read e, EEEE RN
17 BHVTHBZ T R LR E R

—NERAN T P EEFNTH—BRER, HEMyProductflYourProduct&Product
T

class Creator (

public:

virtual Product* Create(ProductId);
}: :

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

réturn 0;

}

HEX—NSHAM T F B4R LR AR R E MY BB — /1 Creator: =i
FEdh o IRFTLAHP @ ABTRIARIRAF, SRATLLKEA MARRA SRR P S RER,

B, FEMyCreatorf] YA HMyProductfl YourProductH B X — P H o7&
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({d); // called if.all others fail
} ’ ’ '

FEXMREF MBS — G FEA AR A M Create, X £ H FMyCreator::Create{{7EXT
YOURS., MINEFITHEIRSHIALHR FFIRREARF, EXHAMERBENE ., FHikMyCreatord” &
TErRIE™ R, HEERAOEF R USNTAE T RNAIBRRTRERS TR,

NHTETHERANE ARAMESTADTEAHM—SHBHELIESL (caveat ),

Smalltalk 738 %  FH — 175 %8 B LB HIXT R B9 . Creator T J7 Bk T LA X
AMERBIE—A7=R, ¥ HConcreteCreatorf] IFEMEE EHEXAME, XA EREX T
) ConcreteProductZ B ) — BB S E -

Smalltalk it A B Document #4177 LAZE Application H' € X —~documentClass ¥k . &
¥ 0 SE 4L SCAY IR B 438 B Documents, EFEMyApplication #1935 3158 [FlMyDocument3
XHEETES Application P RATTH :

clientMethod .
document := self documentClass new.

documentClass ’
self subclassResponsibility

EZEMyApplication P A IH

documentClass
~ MyDocument

B LB B MyDocumentig El 4 Application, — MERBEHEUTFSEMAL T F
P Ik R QB A S FE 8 M Application ) — N R . IR F T B 7E B AE = S Bt B
FE 3| Applicationf)F3K,

C++HH L] LR R REOF AR HRAE R, —FEEEECreator ER PR
BT 5 k—7EConcreteCreator1i#% L) H B E AT .

RERERAET QIR FOTTRERE, B/NCHITRER, RATLBEX—K. ¥
ER ARSI AWHRLHR0, MARE-NEE™R, RIFEEZ™R. EEEECERE
BWMEX=RNELE, WRFEAEE, HRERVEE. XHHERAEEHEHR Nazy
initialization, TFHEIAMBEAH T — LRI LI : :

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

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

4) ABBRABR SO ETFE TEURIMNEZEEN, T/ FES—MEENRBEREEN]
A BB T BIERIE X M Product X & M8 AR A& Creator F2, TEC++F R —MER T ERIE
HCreatorf§— MEMR T2, BEMEAProductZ8/E MERSH .
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class Creator {

public:

virtual Product* CreateProduct() = 0;
}: :

template <class TheProduct>

class StandardCreator: public Creator {

public: '

: virtual Product* CreateProduct();
}:

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

} _
ERXAEIR, &P OURME MIE— M AT EAZE Creator ) F3.,

class MyProduct : public Product {
public: :
MyProduct () ;
T A
}:

StandardCreator<MyProduct> myCreator;

5)rEHE FERAWEAER—IEFIR, ETLHEERERREEFERTL Tk, 6
tn, Macintosh# i FIHEZEMacApp [App89LE 7S BAARLLE L T i B S 8 4E M Class*
DoMakeClass( ), I4tClassfZProduct3,

10. KA T4 .

¥ CreateMaze (3% ) BEHRE—ITRE ., XMRPFEN—NRERENRE.
FEIE] . [IFNEERERISHTT THERBE . RITESIAL FEUMETFRTISEEX SRS, 5k
BRIV FEMazeGame /& L T) FEUBIENRE . FRE. SEEEMI IS .

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

BT FERE— A BRI REWGE . MazeGametR it —LERE LI, BIR
FEEEMRE . FE. R,
BRERAT AT ARX 8 T) 5 - E 5 CreateMaze :

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

MakeRoom(1) ;
MakeRoom(2) ;

Room* rl
Room* r2
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Door* theDoor = MakeDoor(rl, r2);

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

rl->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 HERE T LABI B MazeGame ) 28 LU 51198 B — 2 R B 34 . MazeGame 727 L)
B X — BRI BT vk G e S R . B, —BombedMazeGame ™ LI &
X 7= fhRoomFIWall LR Bl FE /5 B9 AR 4 «

class BombedMazeGame : public MazeGame {

public:
BombedMazeGame () ;

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

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

—/“EnchantedMazeGame S A H] DIMBRXEEE 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 DoorNeedlngSpell(rl, r2); }
protected:
Spell* CastSpell() const;
}:

11. L4 A
_ TS HETERTIEGMESRYS, ﬁﬁmB<Ji%mJ%EMacAppiﬁnETH[WGMSS]cﬁm—
MBI . BN BT B Unidraw,
Smalltalk-80 Model/View/ControllerfE42 m;sm@ (Class View ) B —BIEEHIZFH
75 ¥edefaultController, BA RIEMUTF—4 L) HE[Par90]. HE View FI,E L E X
defaultControllerClass3EIE EEIIRRIAHEH 28 H IS, defaultControllerClassik [
defaultController ST EIESLHIRIE, AN EARKIENTL ik, BTFRNMKEEXE.
Smalltalk-807F —~ B iR B 5] T i Behavior ( FAIREREBHMANRKEL) EX
B T) FEparserClass, X8 — K0 XM IRAEE A —E # g% thds. lm,
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B3 tgHBEX 77

— A PRI LS X — A SQLParser B AT A T SQLIBE A MK MRS . BehaviordSSLHL T
parserClass, i&[E—/AFYEMSmalltalk Parserds, — MR #HASQLIBMNAEE X T &
(LA EMIER ) iR EISQLParser |

IONA Technologies/Orbix ORBRZ[IONO4]FEX 5 48— TR & 5| i R % Ret, #
FiFactory MethodE Ff— N1 R RIME (2 WProxy (4.7 ))o Féctory-Met}io’dﬁﬁ%E T
BB R, IR, TUR—MERZ P RE RSN RERER, -

12. A XX

Abstract Factory (3.1) @nﬁ'ﬁﬁlf— Uik, 25N Abstract Factoryﬁitqﬂgbm—-ﬁﬂgﬁﬂ?
1%} Factory Method#£4T7 T 181 .

T B8 ¥ #ETemplate Methods ( 5.10) H#:EH, Eiﬁﬂ@iﬁ@]‘]‘qﬂ NewDocument
BRE—MEAR T

Prototypes (3.4) AHEEAIECreator) T, R, ENTEHER—-I4 X'J'Product§$1§9
Initialize#p4E . Creatorfd FInitialize W I8 LIXT R o ﬁFactor_y Me;hod$%;§ii# RIERE,

3.4 PROTOTYPE (Jf# ) —xf& @ BIRs(

1. &R

FIFRISLHITE R X R MFFE, HEESHE N X EFERG B,

2. :

PRAT LB E #l— M E AN B B S ER N — SRR TR RN BRENH
ITRFWE—NRIERELS ﬂAﬁﬁi‘%E%TﬁEﬁ~AIEﬁi?¥ﬁfﬁTﬁﬁﬂ SRXTE M
BIRIEP . XAHEER T B EIEERE. ﬁ@ﬂif&ﬁ%iﬂtﬁ%l&gl;ﬂ AU RE N
SERIRFERTE E‘Jﬁ‘%ﬁﬁﬂﬂfﬁﬁaﬁ*o HEMNTTUERBH T RELLELETH
1B/, NTBHZEERE

%ZMEEVEﬁgﬁiﬁﬂﬂ% JX#EQEﬁVJ{‘F%{#T—‘Am%B@Graphlcs% Ak, A
X EBEAR IR TR, R4S Tool, FHELRE X — LBl 2 B %4 £ 5L B34
EATIABI SR A T AR E LT —GraphicTool 73§,

{B GraphicTool A1EZR R it HEH K — BB, FRFMAELRIENREE TRMNWAM, T
GraphicToolZ$ %18 FHE4E . GraphicTool RIIE MM G BERAT T RAMELH, HEEMHEM
B RigH, BATTURE—FF RSB — 1 GraphicTool I F, XML 4E KRBT
%, XEFRUECIFTMHBALRNE RS RZHES EFFAR, RIOIDENRESEHLA
BFREREN—MiEE, RER, ZEREAFERTRERSEIGraphicTool LA, XLk
S5 2 By Graphic £ T U IR,

BRI 1L B ik GraphicToolE M # Nl B E “FLRE” — N Graphic FERLFRAUBRFH
Graphic, BATHRX/ELHIH—IRER, GraphicTooHﬁ’E’ﬁﬁEl@fFﬂﬁéﬁﬂ@Jiﬁ?%Eﬁﬂfjﬂ
B, MFFFH GraphicT L A8 — 1 ClonedfE, 74 GraphicTool 7] L SERE FT A F 2 i
Graphic, I F® EEFR.

HEERINV T RREST, ﬂ?ﬂzﬁﬂ@ EXT%B@&-#IE—%B%—AFHKHJF_@&
F1#08HLBI GraphicTool £ . i 1 Te f@E— EXT%WEEQ#@XAE@%M@J% &,
A~GraphicTool SEBER &7 — N F AR X R o
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78 R HEK: TEARA @A R 465

nsert p Into drawing

| Tool - Graphic
Manipulate() Draw{Position)
RotateTool GraphicTool gﬂ‘m Sttt I _
Manipulate() Manipulate() o Draw(Postion)
H Clone() AN
: WholeNote HalfNote
= prototype~>C
:n;ﬁ: (user umgsm){ PrPoaon) DimsiPostton]
) p->Draw(new position) Clone) 9 Clone) ¢

] ]
. 1 ]
retum copy of self | mmmwpvoisaﬂﬂ

FATTHE 2 AT LAt — 25 (8 FlPrototype MR BA K MM H . RIVEAFRNERETLE
RAEER, ETRAEEX M. BN R F R R AL B Fned T4 55 46 5948 R i 28 9 52
B, —MEIELFRH T ERE XN GraphicTool, BHRER —MEWHRILRLST RN
MusicalNote, X AR AKKB>RESTRNHE, ANEES TESRRERPEMFHE

o
3.ERAME

YN RERFML T BRI, WRAMER, B fPrototypelit; LK

o MESHULMERIESTREEER, fl, EdshAkR,; N

o K TREABE—NSERBBRTEATH T RERE; RE

o YA KE3H] RAEA LR ERASE A P —Fet, B rARRIE B 8RR T 1]
 AREESRALENRS T TEMERRE N E—,

4. 4% #
Client prototype Prototype
Operation() ¢ Clone()
p=pmtotype->clone{)ﬁ [ i l
ConcretePrototypet ConcretePrototype2
Clone() ¢ Clone() @
mtumeopyofseﬂﬁ rotumoopyoiseﬂﬂ
5. %5%

. Prototype ( Graphic )

— AR E SO,
« ConcretePrototype ( Staff, WholeNote, HalfNote )
— LIk B B HRE.

* Client ( GraphicTool )

— ik—MRE TR B 5 TR — BRI SR
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6. t 4£

s BPER—NFERER S,

7. %R

Prototype# ¥ 2 FlAbstract Factory (3.1) FiBuilder (3.2) —HKIMR: EXEFRHET
BEMFEGRE, BRBOTEFAENZFHEE. o, X% P TR R A
RERER XK,

T 15 i PrototypeE X1 55 b — 254 = o

1) B4R 2] ¥ AR R =& Prototype f2ifF RiE % P MM R A S BE °] LU — 3T
BAEREFARSE, CHEMBARKXTEHRE, EXHEF T LUEETRZIE S AMER
R,

2) ARMEUEEHNE HEITHREAFHRESRE S XFRTI—Fim, &
HA—ARERIERE—FEANELHNR, IRE LB R I BRI LT A
HEFPIRFER, ﬁ?u%?ﬁ%x%‘f%ﬂﬁﬁﬁﬁo ZEPATUERFABSER, AmERHA
HEFERITHN,

XMRITERAPIFREBNTENH K, Lht, RE—-REREMFZHAL—
%, PrototypeBX AT IR KB REMTERRNWEE, BRIV ST SEERD, —

. GraphicTool2 7] D818 TR T Fxt 52

3) AELHUBEHNNE FENARBGMTFRERGBEXNR . ANEERITHELR
BRBTHBERMEREN . AFERL, SHEMNEEERFRTIMLERM. AFRE
XHSEH, WHHR, —RXN—RHOEEFEA—MEERTHEE,

Prototy pe IRt XX — o RATIUTEAHE XA T o3 BeAE S — B A0 0 7] F A0 M B 5T
BEERP., RESESHENRECloneILIA—MGEE N (deep copy ), EARRLHKHE
BRI URERT,

4) BV -FEHME Factory Method (3.3) EEF=4E— N5 HABERFEST K Creators
B, PrototypeBi AR E—NERTARFER—AT FEEFE—IFHNER. B
HWARBAEARATFECreator R BK . X—MEFEFHATRC+H+ BN EEN—RENRKIE
B o & SmalltalkfMObjective CXFEHITE S NPRERD, BAKRSERTUA—IENRIER
ERE. EXEERP, BNRECLEINRE-ENERT.

SYAxHERERRN —HBFTHANEARSTHEICEBRBIN AT . FRC++XAER
EEH, Prototypeli R RF FIXFIDI SR X5

— N HEREFBBARKLHRN AAERSS I BRNMERS. M XHEITHELE
BAR BEBIBENREH, FRAFEMEEIREMX LA (S REHR—F ). XHEMNA
AT LA RRE S E R ERNRHLH, SLRERFBEMBFHEERE. ET++MNAE
ZBIWGMSSIHE — M EIT REMBRFEAX —FT EM,

PrototypeH‘Ji?ﬂikl‘é)%ﬁ—APrototypeB‘J?Z’é%‘ﬂﬁ\fﬁi%ﬂlmone%&fﬁ ﬁTﬁmElﬂiﬁo #i
n, YETEEBAE RN B ClonetfE, YARMGIFE — LA TIFE NRATEFSI
R SET, LR BB ATREXER .

8. XA

© XFEMN BT Composite (4.3 ) fiDecorator (4.4 ) ¥R,
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80 EHEX, TEAAGAHR$EM4HE

EAEBRCH+ZIFMBSES T, EFARXMER, FHETHZRESIBRLREB LRI
fIEBER, FridPrototyped§7lF . MFESmalltalkB{Objective CIXH:HIIE S F Prototypeif
ARMPLEET, BAXEETRET NMEMTRANEE (LML) ROBETEN
%H. PrototypefE X AR Self[USS7IXHETREMESHRERN, AR EIEHEE
SR EREHMN,

YLPRAR, BERTE—LEE:

DEA-AREBEER Y ANREPFEAKEFREEH (WHEEHK, BT
BHNHR), ERF-NTHERNEMER. ERFASECKREHEER, BLEEMERPEHE
MRREE, FRPEZE-NMRENSAERRFEREZER ., RITRIMEMRNFRIETHE
#% (prototype manager ),

FRREHRRE— XM (associative store ), BiRE—N54 X FAEITERKIE
B, BF—LR/ET LLANE S B R R AR M. &P DS TR I s e
WXANEME. XEBEFPEFRERERTUT RHABIRKEE, :

2) FRAERY  Prototypelat B RXEHIRH7E T IEF LI ClonetfE . UXREWE S
EF T AN, XAAIEF.

KEFESEXM RN FIRM T —2X R, Hla0, SmalltalkiBHE T —copyMZH, B
BFTH Object I FARFT4R . C++RET —MENMER . EX LRI REMR “ERHE N
BH#EN” EB[GR83], AW, HE— I MREKKEEE B‘J%MIE% HERRAT
R S A X AL B s B 7

BENHNBEHFEEEHBREBET, bﬂ&mmkﬁﬁéﬁﬁmoCH*W@%%WW&%%
MEREEN, XEREESE N MNMERHNRZERILZRHT, ERE—IEHWRERY
FRBEREREN, BAZRNRMEXNROTAELML, AR SHRIETE X R
BB RR MR EE, REEERRENRFIARERELETZREAD,

WMRREF AT RBYE T SaveFLoad#R/E, AR RTE SR RS ABAIE,
BRI LA Clone¥ 2 fERHE— M LT, Savel/EH MR BFERNFEBRF, i Load Ul
TMZE WX P ERX R E—PEE,

3) ML AENE Y-BEPFWNRENRELSHEAHEN, A—SEPESHEER
AT BT BB ) — S E R A IR AL BN R — B R H W AFRE . —BORRA T SEZEClone#:
fEhfsix e, HAXSEMNBER TRENBNARTSAETAR., —SEHTHEEE
ZNFEHESE, F—HAEEHAHMAE, EClonelffF A RSB SBRRTREONSE —
o

WX, FEMNKELN (F) BE—SXBMRSEEFTRE, MWEXEN
W, EPFERRED LT U EAXERE, BN, KRBT ERBARSIA—InitializedfE
(BRABRE—F), BRIEFRAWRLSECHEL R EREMNRHANTRE. EEREN
Clone#ff—— B HIEREF P B ENZA W B ERMERE (BERTT LS b
] A #EInitialize SR )o

9. KRG =4

B ATH E X MazeFactory (3.1) B FZMazePrototypeFactory, T MEREECEN
YRR RL, IHERMMATE N TR BRI B % 8 sl 5 [ M 2 m A4 B F
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KT,
MazePrototypeFactory Fi—~ LA R B A S8 A 15 28 5k Y FiMazeFactory$2 1 :

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

virtual Maze* MakeMaze() const;

virtual Room* MakeRoom(int) const;

virtual Wall* MakeWall() const;

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

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

Bt RS AR E R REL

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

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

}

FTRIEEEE., BEMTHRERERMHELE . BIHERE—RE, REWHL.
T &MakeWallflilMakeDoor ) € 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;

}

BN RTERAEAREWENIRRHITRHR, AT A B MazePrototypeFactory 81| —
M REE S A R E |

MazeGame game;

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

|

Maze* maze = game.CreateMaze (simpleMazeFactory);

RTHEXRENRRE, RITA—IFFEMERES KV ML MazePrototypeFactory, T I
#9748 F Fl—->BombedDoor#l—“*RoomWithABomb&I| & T — 3k & .

MazePrototypeFactory bombedMazeFactory (
new Maze, new BombedWall, '
new RoomWithABomb, new Door

);

— A AR AMEIR BRI R, BlnwWallfysEehl, ML FFClonetfE, ERMMA — %
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82 EHBX:. TERAGG LKk

NAERATRE. ERERE ML HBREXREFWHRALNPRS. RITELDoorH
InlnitializeBRE A fL1F 20 F B0 26 F0 ST RERS 2R B4 55 A1
H T E Doorf) & X 553 M #AT LLEL -

class Door : public MapSite {
public:

Door () ;

Door (const Doorég) ;

virtual void Initialize(Room*, Room*);
virtual Door* Clone() const;
virtual void Enter();
Room* OtherSideFrom(Room*};
private: '
Room* _rooml;
Room* _room2;

}i

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

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

}

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

BombedWall T34 B 5 X Clone 3 SC BUAR B B9 72 T My 3552,

class BombedWall : public Wall {
public:

Bombedwall();

BombedWall (const BombedWallk);

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

private:
bool _bomb;

}i

BombedWall: : BombedWall (const BombedWalls other) : Wall (other) ({
_bomb = other._bomb;
}

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

H R BombedWall::Clones& 5 —/~Wall*, {BE ¥ LBR E T —N48 8 F IS 57 3L 5 0 98
&, BiBombedWall*, HAIFEHRFXHE X CloneZ N T HRIEREFRBNE M AREMER
KT, BPRATRER ClonefiR BIE 7 T RRHH A IRRE,

ESmalltalk™f , #RTTLIE FI S Object R4k AR K47 M copy 77 Bk S FLE £ —MapSite, #RTT LA

www.TopSage.com



£32 HEAHELX 83

FAMazeFactory AR T ENFEE,; M, KR URELF#roomEB—FEH,
MazeFactoryf — /M & FHA W RBNFR, ¥ make: FEMT ;

make: partName
~ (partCatalog at: partName) copy

B EH MR A/ MazeFactory KIiE M7 ¥, 4RATLAA ‘FEﬁ‘.ﬁEﬁJ B—MABEE:

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

H A CreateMaze )35 Hon: K € SURF 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
addrRoom: rooml;
addrRoom: room2;
yourself

10. & 4a pt B

7] §EPrototype X 1 5E — B F tH Bl Flvan SutherlandfSketchpad R4t [Sut63], %A
REHEANRIETPE—NT MAFKNAREThingLabd, HPAPESERESWNE,
KRB ERED AT ERARNRES ATEMSEE R —FHE[Bor81], GoldbergflRobson
#BR R R —FEN[GR83], {ECoplien[Cop92]43iH T — M E HFEHM R 1&)§C++1ﬁﬁ$
T SPrototype XM X WA IEH G H TR EHFHEFR,

etgdbR— PN ETET++HRIXBHI M, ENAFRKITRME (line-oriented ) WHXAFRME T
— B (point-and-click) #O, BN AR H MM K DebuggerAdaptor 3, #l40,
GdbAdaptor{fetgdbiE N GNUM gdbfy 75, T SunDbxAdaptor [l etgdbiE iz Sunfdbx X
%o etgdbBAH —HBHID T HA A DebuggerAdaptords, B AIFEFE PR RERHI WSS
BT, E—T2REPREFELFEARE, ﬁlz‘ﬁl@ﬁ/\ﬁﬂ o WHRRAE T 5%
I AT B A DebuggerAdaptordk#, A LA INBletgdbd

Mode ComposerH f] “ZXHHAREE"” (interaction technique library ) Fifif T X LM H
AR R K FEEI[Shao0], ¥Mode Composerf|EHMIFE—LHEHERMAXAES, BEATL
BAEA— N FEIE . Prototypetfiz {#18Mode Composerf] X # % H BRI EHE A

BT i3 5 A R 3845 1 1) 7 2 2 F Unidraw# AR A [VLI0]

11. AR HEX

A
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84  HHBX: TAAGEGARHuMGLH

EMRNTEX—ELERBIHTISHIEE, PrototypefllAbstract Factory (3.1) SR EREFI
HRMEETEFN. BERENHRAT L —E#H,. Abstract Factoryd] AT — BT iy R A5
£46, FHEREB”HITER,
k%‘fiﬁﬁComposue (4.3 ) FiDecorator (4.4 ) #HX MR ﬁ’ﬁ"d!.—.l‘})kprototypeﬁit&tﬁ

ﬁo

3.5 SINGLETON ( #f ) —S @ BE
1. &8
FRUE—RNAE -6, FRE—TR 2RV A
2.

Xf—gkg, RAE—ITEFIRBEEN. BRREFTLUAFZITEN, BEHA
B —TEMBRBEHL ( printer spooler ), RREIZ%A —3CHREM—/4V8 DS HES, A&??ﬁ
Befr LR —1ADFE#SR . — M2 RERBERAT—IAH.

RNEABABRIE—TERF ML EXNLE S FHITRER? —2REREME
B— IR LAEYIR, BEEREER IEREAE AT,

—AEFHIMNER, XA B RFREEEHME—TH], XA MR B A H AT T
Dgitlg GESERBEIEF N EMER), FEETURM— T REESH B . X2
Singletonf& =,

3.ERAK

TE T HE B8 0L 7T LA F Singleton & =

o MR HEBA — LAl B2 P AT AN —- AR BT 8 Fn 95 18] R U B B B o

o 230 ME—SCBI R R E A TR Y R, HEHE P MR ESEREEER—

¥ RAEBIRT .

4. %#
Singleton
static Instance() ©---1---------1 retum uniqueinstance ﬁ
SingletonOperation()
GetSingletonData()
static uniquelnstance
singletonData

5. 5%

» Singleton

— X —"InstancetffE, AWEFFHRIEHME—EH . InstanceR—IsRIE (B
Smalltalk  #) — P BRI C++H B — MRS BLR BE o
— AR R AR E A C MHE—LH),
6. th4E
o % A 8EE it Singleton Y Instance#E 1} [A]—>Singleton i 3541,
7. %R
SingletonfR XA F B :
1) st —EH1 6 S ¥iFE E RSingletonZE S4B HIME—SLH, BT AT AT LAP=HE B 4%

www.TopSage.com



B3z tlgABEX 85

& P ERE LA BAMT B D5 ) B .

2) % £%H  SingletonfX RN 2 REREN—FHHE . Tt T ILFA LR K
LRTEBRETH, v

3) AR RTEOHL  SingletonKT LA T, MARAXMY BENLHFIEERE
—MRHARMES M AT AR R ER LR LHI7EB1T R 2B B M .

4) AHRTEHKBHGES XMEXFERIESD TRRRKBE, JAFSingletonZEH 24
SEfl. oAb, ARWTLLRAE R O kR B R BT R M S BB E . R AiF R Singleton
EHRBRIER ERE,

5 WEARKEZRE F—AEEREIEKNTREHERE (BIC++PHBSHRR K
K ZSmalltalk FRIFTT I )o BXFIFIE T SRR UBERI AR FE E L,
WAL, C++FHEBSERARBAREER, HETFEREZENEELEN.

8. £

T 2 A Singleton# 2 B BT % [ A S 31 (5] BK «

1) RIE—Acg—t 4] SingletonAFEHRXNHE—LHRB M —BRLH], BZEHE
BAA LB RAIE . MBRX— AN — 1 A2 EX LA R ERBE -1
KB (BB ESHARBEER—-ALFE) 5H, HERIEREF - MEFHEIE, X
ANRAET DI R LA RAE R, WA MRIEX N B 755K B 2 /T X A — 2
BlRNHhAL . XRP T BRI T BT B W B R A AT BB B A A

TEC++HR 7] LA A SingletonJE B ERAS B B FInstance B SGX M2 E . Singletonif
XT—A#E5BRZEE _instance, EEE T —MERE WL KL

Singleton 2&xE LT

class Singleton {
public:

static Singleton* Instance();
protected: e

Singleton();
private:

static Singleton* _instance;
};

AER A SE R
Singleton* singléton::_instance = 0; }
Singleton* Singleton::Instance () {

if (_instance == 0) {

_instance = new Singleton;
}
return _instance;

) _

& P g Instance AL A BT B IX A 844, ZE & _instanceW]1{4b M0, MESR R BE
InstanceiR Bl XA RH, INRIE 0N FME—LHB I E . Instanced Y (lazy ) Wik
1; ERREMEERIRE — KR A Q8 FER

FEMESERPRN, AEEELHESingleton % 188 — A RIRHN SRS A .
XBLARAE T{UH — LBl AR AR

A, BEH_instancel—A~# [ SingletonXt R BF5 41, Instance % 7 FEAT LUK — A48 1H]
Singletonf) FRMIEH MA XN T, RITEERBRI—FE B —XEEHFTF .
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86 EHBX . THA G AN LKL

XFCHNTARE —SETETE. HBRAELI—N2REBEIHNE, REKBTFH
KR, XRABH. FWT=MER:

a) RIIABBRIEBREN R RE M EHSHEN,

b) RITTRRERA REHEBEBRSWHILN LS8, BEETTREEERTH
TR ERIT R RRE.

¢) C++B B E 8T (translation unit) _E2RX R E RS HIRFE[ES0], X
RERE R ZHAFERBAR; MRA, BAERERATEREN, _

FRLRMBESNRWEZAFTEEE 7~ (RER/D) &, EHEBFAEGLISAS
5RHNEGARE., FHBSHEEREGRAT FTA X &R E,

Smalltalkrf, 38 [EME— 3B RPCESE I K Singletone M — MR F B . WRIE RAE—4
LHBEIE, EEX TnewtttE, B2 BWSingletonK W BEA FHWANEFE, Hb
Solelnstance & —MEAtL 7 A B KAR

new
self error: ‘cannot create new object’

default
SoleInstance isNil 1fTrue [SoleInstance := super new].
~ Solelnstance

2) €& Singleton £ #9-F £ FEEBMEHEREXFEAMEREL T HHE—LH, X
BEFRAUFERE. BX L, FREGXFARNERLTHEFRYSHAFITIHRIL. REE
R AR R 7E Singletonf Instance B AE YL 2 R B AR B — 24 . RBREI—FTHH—4
BlFUE T T AFRERLAX —HR, '

B — 1+ Singleton ) F I 9 7 ik K Instance B SEFLM AL ( ElMazeFactory ) H143 35 i
KIFHERAFE., IRAFCH+EBFAEZENZRELGHE (FEITEA-TEER
FSEEAXT &30 ), (EXT A& P N EX — K.

RN TRESENZTE T RHRHEE, ﬁﬁﬁﬁl«}?ﬂ?ﬁﬁﬂf?ﬂﬁﬁﬁ@ﬁ:?@ A
ZHEARREFREMRFE—2, EXEHRE (hard-wire ) T A fEAYSingletonRHES
XM T EARENFEHHERBEERERN,

—ANEBERENTERER— 124 EME (registry of singleton ), AJ fEHISingletonZs i
4R R HInstanceE XY, SingletonZK ] LIMBEZ FE TR AMBERRFEREIIN
B,

XMEMREFR B L FHEMGZ AR BS . Hinstance FE—THREH, ©ESEEM
%, BIEBELFHRES

EMEREAEMAEL (NRFENE) HEEE, X HEMEnstance AERENE
BT A §EA) SingletonB By 3L, ‘BT E R REFTA SingletonB —MAEEED, ZED
UHE T MEMRGBRAE .

class Singleton ({
public:
static void Reglster(const char* name, Singleton¥*);
static Singleton* Instance();
protected:
static Singleton* Lookup(const char* name);
private:
static Singleton* 1nstance
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static List<NameSingletonPair>* _registry;
)3 :

Register KL 4A i€ B & FiE M SingletonZL . ARIEEMEF L, RITEILEFE—7]
NameSingletonPair¥t % , % -*NameSingletonPair§—1~% FiH B — 84, LookupiRfER
BAEEMBNZEFHITER. RINBE—NFREREETIRTENEHFHEF

Singleton* Singleton::Instance () {
if (_instance == 0) {
const char* singletonName = getenv ("SINGLETON");
// user or environméent supplies this at startup

_instance = Lookup(singletonName) ;
© // Lookup returns 0 if there’s no such singleton
}
return _instance;

}

SingletonEEMAEMENIB D ? —MHABREENINMERE S, HlIN, MySingletonF
AT LR E XA :

MySingleton: :MySingleton() {

i R ;

Singleton: :Register ("MySingleton", this);
}

YR, BRIEZHIRBTN XM ERASBERA, XIERBT SingletonfR 2R B L9
A FEC++F AT LAE X MySingleton i — Nk 245 35 4] 3 8 S X a8, Bln, R|ATaTLA
TEf0 & MySingletonZ LAY L E X

static MySingleton theSingleton;

Singleton XA B MK AR RN, BN ERRFTERMEMEIRN BN RIERGH T LI
Vil BN RITERRA — METER S —Hu st R T8 W BB 89 Singleton F IS A STHIER
o, FNEiIArSskEm.

9. .2 7 41

BRERNE L —MazeFactory2 i TR EEFIZFH RN A E . MazeFactoryE LT —
MEEXENAFRTENED ., FIRAUEE G LRELIHE Bl E = H B0 3Es, mA
Bombed Wall i 5 A& L il A Wallxi 42 .

WAL AR SC B ] R Maze N T 2B L) 09— 36, HXAEH%t B ik BT M4
BBERR AT, XFMFIAT Singletontiz, ¥ MazeFactoryfE 84, RITLHEEIL
RZARRAHEREXNRAEG £/ U,

HEBEEL, BRIMNBEASSE: iMazeFactoryl) 2, (RITEEHZES —1%E, ) B
175833 58 0 #8525 i Instance B /E RIS 1 F AR 7EME— S50 /R R _instance, MTIZEC++H4
B—~Singleton3 . WATELFRI 152 LABH IEESM LA, EABIMYEHLATEES
FEE L,

class MazeFactory {
public:
static MazeFactory* Instance();

// existing interface goes here

protected:
. MazeFactory();
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private:
static MazeFactory* _instance;
}:

AHR A SCBL A

MazeFactory* MazeFactory::_instance = 0;

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

_instance = new MazeFactory;
} N . .
return _instance;
}

BLAE LB B A7 FEMazeFactory &1~ 1-38, T FLAY MR & (8 A B — N1 2R I 9
B, BATAEIF R REEFERET WML RB R ROEMABRATEFEY

fiMazeFactory ¥, InstanceBR{ERMMXERBMEFHYT, BAEELITH4T
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;
}

R, TLieMetE X — 1 # fMazeFactory 38, InstanceZB UM BR . 7EX A
RXATRERAAKER, BXFEXE—MERFHHR T FiE, XTERE—1 R,

— AR BRI R AL R - A W EMRRE T &, WA SIS EET
FEUBEA—TCHEENAAFERBRINEARENTFL,

10. &%= 5 A .

¥ESmalltalk-80[Par90] ¥ Singleton# X i) #l F R M BN ILEI LS, BiChangeSet current,
— AN EHWHETFREMENIMITE (metaclass ) ZEMHER, —NILER—-NEHAE, T
BB NTEF LM TEBFLTF (RiEEZELETENHME—-EF), BEMERT
ENTMHE—STHH HE ¥ RS EA R ses],

InterViews F 7 5 1 T B4 [LCI'92]{ FSingletontE R 7E H A 2 # if1[7] Session FI WidgetKit
R ME— LB, SessionE X TR AN EFEHRAFEREA . FHEAFHRIBRGTHERE, HEHR
5_A®%E /M ERNERE, WidgetKit2—Abstract Factory (3.1), HTE X HH
O A RRBRXHE . WidgetKit::instance ( ) BAEHRE THE K WidgetKit 73, ZFERBIE
SessionfE X K IEA BTN, Sessionf—PMELIBRIERE T XFHCEREAERIF
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7 B B B Session i L4

11. AA XX

1R L8, 7T DA f# A Singletonti X AZ B, 2 I Abstract Factory (3.1). Builder (3.2), #0
Prototype (3.4 ),

3.6 fIEBEHAHITIE

A—1REG0BNIBEXNRHEN REHTSHRUERME BT L. —FHEERGEX
KR FR,; X0 FE fAFactory Method (3.3) #:X, XM FERNFERSE, (XHT
A=, HATRTEREAR— MR, XIENBETTREERIKY (cascade ). Hitn, 0
REGHARESRGREE 1T FEAEN, BARELTEELERLESE.

AR REHITEEUN T EEZRKBETRES: EX—XR 0T HAF R
2R, HBEENZRENSE . X B Abstract Factory (3.1), Builder (3.2) FiPrototype
(3.4) ERPREBRHE. FAX=ZNTERNRE RBGE—-MFWARBRRXNEY “TT
X", Abstract Factory XL MR AL NERITE . Builder XL XfRMEH—
X E R, BEE— R M. Prototyper % 1] X5 13 #5 U1 R RIXT 525k €4
BrEmR. AXMERT, BARMATLRESHMNE, UL RMBERER—AXF
%o

% BTEPrototype X P RHB ML B RBF/ER, ATUFEZH T REL=RERSEL
GraphicTool :

» i FiFactory Method#3,, 3 3EEAMR + #EGraphic#) F2 A& — 1 GraphicTool i) T

2, GraphicTool$7 —1~NewGraphict4E, & GraphicToolli FREHPLEEXE .

« f#i F Abstract Factory®3,, ¥ 48— GraphicsFactoryJ$)2 K%} B F 481 GraphicHFK,
EXHEREN T BB —175: CircleFactory$ £]&Circle, LineFactory} il
Line, %% . GraphicTool¥ LAGIE 5 E MK Graphic T 1E W ESH, '

» { FPrototype#ix,, £ >GraphicHFINE LI Clone#{E, F H GraphicTool¥ AT BT LY
E M GraphicHJREIE RS H .

REB—MEABRIFBRITESERE . ERINVEESEBHFERS, E—REX, Factory
Method X FERARBER LN . BH T E X — 1 GraphicTool £, 3 H{UHEFHERGE
X T H %, GraphicTool LB BiAIER . M EE R KTEFGraphicTool FHEH ¥,
FEENMERMIBEEZER.

Abstract Factory} B AR KW, EAETEE—FHE KK GraphicsFactoryZkE K,
HE Y BB HFAE— 1 GraphicsFactory2JZKAf, Abstract FactoryZ ttFactory Method 8 i — &
HREAHES HERM (BRIESmalltalks R Objective CH ) BRBE N RZHHMITSF
B X~ GraphicsFactoryZK 21K o

BRI, Prototypeti XL B MBHREL MR ETHN, EHEFEE NS Graphics
B —Clone#fE, XHWA TEKEE, 3 HClonew LI FH Ah B BT AR iR
MBIt (Han, —DuplicateSEEERAE ),

Factory Method{f —/M& i1l LLEHI B R g — e E 2, HMRHEXTETNIE, W
Factory Method RFFE — 1 FTH#AIE. AT# % ¥ Factory Method/EN—FirAER BIEX TR
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Fik. HR Y EHLRZRAR &4 2 bk ML Hlb Bl F 20 IR A 5 B 5E LAY 4R
O HInER RS ) B, XMIFABET,
{8 Fil Abstract Factory, PrototypeBXBuilderf) i i1# = ti{# FiFactory Method AR L3
RiE, BEMBWEMESR. ¥, ®iTL#EHFactory MethodFFif, HHMEBIHELRAFTER
KRB, BitESmEMEREREL, SRERIMREZ BHTRENRE, T
e 2R LU R IR BETE 2 1 e s it o
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ZHBERY RBMAHERAXTRURBERNEN . HHRAER AR AL FE
HAEBEORIH, —MTENATFRRASESEATERRNU LRGSR —TE, 4R
ENREETHAEXLNER, X—BEIARABTFEANMLF RWEEDFRTIE, Fib—
MR FREFE X W Adapter(d. DR, —BRUL, BECAR IS — % O (adaptee 3 0) 5 At
BONRE, NS HETENMARBEONGE MR A, RKERIHFXN—adapteeBFHITAH
B, X, BEARELT LU Hadaptee WO FRERED,

ZHBANSEXARARXNEOMTABITAS, MEMR T A —ENRHETHE, N
TISERFTREN — L h k. BATUESITRNZARENRHAGRERE, UMNEHEAaFXAER
FRWREE, MXMHILHARSEASTREATIESIN,

Composite (4.3) HRAREWBSTRELRN—NEF . EHiR T HE - PRERRE
W, X—Z&WaPAERAN SR (ETHRMEESXR) X RRMER. EFRESXTRME
BERFTUASET R U REMHEASNE, NTTEREBERNEM ., fEProxy (4.7) X
B, proxyXSBIENRMT RN — NI ERERR LM, ENEATUEZHER. fllne
AUERTEERPRBE-ATEIE 2 B PSR, WA URR—DERG M KT
%, B ARG X BB RV, ProxyBX B RA T X R —BiFE RN —ER
B EREEEYR, NTIET RS . #saslB o s R,

FlyweightG.O )X N T HREMREXLT —1"EW. EPARNEEERMEILE. HF
M—BE, FlyweighttX S EZHH FERFMN MBS ERE, FRHBESIT RN HLFS
BE—TXNEHFHE. FANKRLEEMARETHRES, ATUNTERENSRTER. B
L %5X EeXF R BA E 5 ETIXAHRKREE, BNIATUHEILE, Flyweight X REH X
BERE. EARTEFRTREAOL M- LESNYTEN A EELE, B TAFES LT
AR HARES, HtFlyweightd R AT Ligt B st =,

#nREFlyweight X ULBA T Infa 4 AR 28 /N5, FB-AFacade(4. 5B KX MR T 0
FTRABNHRBERIENFERGE . EXFHfacade ARFR—HMR, facade IR K E B
RBEHRBERHXNR . Bridge(d.2)R 2R M BMEZIHSE, AT UM R EE
(e

Decorator(4. AR T A sh S AR R EMIRFK . Decoratorti xR — R R,
X—ERRABAFRAEGWE, NAAFRBIMEZESHMRAT, A, - MagRs
FE A4 HDecoratorXf £ °] LUK E A X H B MR MBI A4+, RECTUHED
TRB G BOX AL T BEYR I B 4L o o FATTAT LUK — A Decorator X S T 5 Sh— M3t
BT LR R 3 s 3 4m, S rEmu R, B, 4 DecoratorX RUNM S5
HAHRNEDFRASF B EBE#RAE. DecoratorE REE X~ K ELEZHRZEET
LAISERERMTIE (N A M4m0 e ).

HEEMREXAEEMEE ERAHEXYE, RIBEFERITTEXEXE,
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4.1 ADAPTER (:&Riar ) — R R EMBEN

1. &8

B—PEROBEORERE N HFENFHI—TED . AdapterE A FRIFA B TRORKE
A RE—& TYER AR e DI —E TAE,

2. 7l %

13628 Wrapper,

3. M

Er, AR TREAERAREHREANRERUER A ENED 5% N HS
B R E M O ARILEL, '

B, F—-1TEERES, XTRESAFAPSHMENIEEAET (L. ZHBME
X%) AERER, INM2ERERHABHREEENR. BEMEE - THER
Bk, FaTULH B S. AEXMEREDH— MR Shape R E XL, LEREERNE—
FEE AR E X T —Shape) F2: LineShapedSXi i FEH Lk, PolygonShape&Xin; F&il
R, %%,

8 LineShape flPolygonShape X # M A JLATEE WA LR E S LN, XRHFENHE
B MBI AR MB AR, EREX T LB RMGREBIE XM TextShape FAK B, LAY
ExE, ANFEREANEXABUESRIAERNWRERFTMENXER. R, B&H
ARARAETAMATHELBE T —MNE RN TextViewSH FERFMEBIEL. BENFLE
RATTTLLE FX A TextView2s PL 3L Bl TextShapeds, HE T RN BTH YR HBA % E
ShapefI7E7E, H I TextViewHMIShapeXt RABEE o

— P HTREAE -~ HRAEFARARANEOFEXEEREOTARE, EXHENMEATR

TextViewiX B B 277 7EH H R M X M IR T/EYE? RATAT LIS E Text ViewK i E3HE
ShapedSHyiE D, HAETIREUIA XN TRANERE, AMEFERIED T XERERN, B
Y TextViewth BEAH AR LK ; EARNZMUA T EZR—MNAH, TEARRERXA
— b ke SURAE R D

ROFTTUARBLEERFE, TiEX—TextShapeds, H 'K i A TextViewh$HE O FShape
RO, RITTLU AR EMXAE: 1) 2k&Shape2ii#E O M TextView I SEHE, 282) ¥—
A TextView L HIVE Fy TextShape 4 BER 4, F HAF A TextView 3 1 3L ¥ TextShape . X BFH
J5 B8 % R T Adaptert =X AN R IRA . AT TextShapeFRZ HiBEL 8§ Adapter.

DrawingEditor Shape ToxtView
BoundingBox() . GetExtent()
CreateManipulator()
l l text
Line TextShape
BoundingBox() BoundingBox() Ofm-m----- retum tegd—>GetExtemoﬁ
CreateManipulator(} CreateManipulator() ©----~ -:

- -<| return new TextManipulator l
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FHEAEEVA T X REE LR, ik T 7EShapeds FH 7 B i Bounding B ox i 3K f i
BB L AE TextViewZ i LAY GetExtentiE R, H FTextShape TextView (94 [ 5 Shape
BO#TTIE, EHSERERRAUERREHFAFRENTextViews,
Adapterf} % B B i FTRGLAR L G LA H R A R RTHRE, LEAIRE 3 TER
AN BT, HTLERERAITHPZELNEE— 1 ShapeXt R “Hz)” Bl—1H
B R, WiTextViewiitF&AXFFIIEE, AT LLE B TextShape2s i CreateManipulator$
1B, MMk BITIRE, XSERYER 485 #Manipulator F 2 #—4~3L 41,
Manipulator2— M M£ 3, BBl i X 5 5038 407 38 3 Shape 5 g 7 A6 L B R F S,
Bl BB B — M FAE . XN TFARERGEE, Manipulatorf RREIKFIE; Flan
F 2 TextManipulatorX} i FTextShape. TextShapeifi ik [B] —ATextMampulatm'@@J BinT
TextView # it/ 1] Shape s Z HIZHEE o
4 ERAK
AT 15048 F Adapter i =X,
 REFEA—-NELFERNE, MENEORFSIRITER,
s RERIE—AFTAE M, ZEUSEMAAHERHEHATTHILA2E (BPERLE: D
A REA—EFRERE ) HETIE,

o (RER T2 Adapter) RBEFA-LELFEN T, HERATENEG—IEHET
FRUDERENMED . MEERASTLERENLEED,

5. 44

KEMHFERAZEREN M EOSH— M EOHTCE, WTEFR,

] [

Request{) SpecificRequest()

I | (implementation)

Adapter :
Request() O-F--~~---=-= SpecificRequest() H

MRLEFMMEBTHNRAS, WTERR,

o Ty

Request() SpecificRequest()

Adapter : .

Request() O----=-~-------| adaptee->SpecificRequest() ﬂ
6. % 5%
e Target (Shape)

— & X Client{#f FI#Y 5 ﬁﬁé@ﬁ?fﬁ%&‘]% B
» Client (DrawingEditor)
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94  RIHREX: TAA GG RKME LA,

— 56 TargetiZ 0 X R

» Adaptee (TextView)

— EX - CEFENED, XTMEOTEER.

» Adapter (TextShape) ‘

— X} AdapteeH#E 0 5 Targetd 1 ﬂﬁ‘;ﬁﬁﬂ

7. Btk

* Client7EAdapterSLf 1A — &4/, BB ERCAR 1A A Adaptee B E L IX MER

8. &%

R8BS AN B8 AL 2R A A R AR . %lﬁﬁﬂiﬁ

s Fi—/~ R4k Adapter2i Xt Adaptee Fi Targeti#E 47 UG EL o %%Eﬁ?ﬂm’@ EILE -/

BTAERFRET, 2Adaptert§ REEREETAE,

o {15 Adapter ] LIE & X Adaptee 1T 5T R, B ﬂyAdapterEAdapteeB‘J—J\?;é

« UBIAT —1N%, #T%?ﬁﬁl‘%#ﬁ‘uIﬂ?ﬁ@r@]adapteeo

X 58 Bo AR U

o f2ifF—Adapter55 £/ Adaptee——EJ Adaptee 4 5 LA R B‘J)‘}fﬁ?% (InRAFERME)

—[RlBt THE, Adaptertih 7] LA—K4A FrA B Adaptee RN THEE
» [E15EE X AdapteeIIT M ELBIEME, XL B A BiAdaptee ) 7283t H (#15 Adapter5| A
XANFERMARZST| FlAdapteed &,

fEFAdapter i T EL BN Hb—BRESR:

1) Adapter#y IR 8242 & Xt Adaptee I O S Target i O 4T ILECH) T/ER &1~ AdapterA]
BEA—H ., TAEEETRE, NRENZEORRGINBERESL BIXRTLEARNBRIESE
4. Adapterf) TYEE B F Targetd 0 5 Adapteeds 0 UL,

2) TH#AG Adapter ZHFHABMRMFEH L, MRFABFHREKFMEL, IMERE
AT G R, MEKEDLENEI—I %, RABEREHEMBIAETRKE— MR
B0, EHEN, BORRHEFSBIMTTUEBECHEMAR—EIEFTHRETE, MTXER
GEXHXA A O TTRES AT AR . Object-Work/Smalltalk[Par90]{# fipluggable adapter—id]
FRAR L BLA AR OB R,

% [ETreeDisplay® H 444, ERILUIERABRRREN . MRXE—-NBEAERKEAERN
#wHOEH, NE—-TRRAPER, RITTREREABRBOXNEE —MEERNED, BPEA]
RS K Tree ) TA, MRRNH B i TreeDisplayh BA RIFHE AMME (0, &
MNFEHEEITHE DEETEAN—F2), BAXHEREEASEN. NARFEE
DRI, MARN —EBEFARINITVHRKTree. ARMWMEHRSARNRRED,

B, E—PERBEREWS, 7 LLIEGetSubdirectoriesi#{ESE1T AR FH R, RME
—ANRERRBRGEW S, R ARIET GBHAR HGetSubclasses, LB X FFNE KRS H6E K
EOXRR, —ATH A TreeDisplaydl D AHBRE BRI AXTMEN, BHLR,
TreeDisplay i BA # HEFLHZHEE

BRAVEEZ T —TITRELRPHEE Dlﬁ@ﬂﬁ@gﬁ‘ﬁ&o

3) ARG EREREEARE FHERSH—MEERNER, BENIAMHAAERERP
 EBEH, BOERNMNRAERE S AdapteeiiED, HHIFREIA AdapteeXt R 77 LIGFE K
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wHEERT U, WAERSRETIHNEHE., ERIANRNEFFTERARRNT
REEFFR—IXRE, WEERHSLEAR,

ZR—DMWEERSS, ERERFEERUnidraw [VLIOI S AR KME TAAHQOCA
[HHMV21ERER. ZHNREHA -4, XBERBABRTRER: UnidrawFHE
StateVariable, QOCAH &4 FConstraintVariable, INTFE R, AT Unidraw5QOCA T}
TAE, SHE FE{#IConstraintVariable 52 State Variable F VG AL ; TN T ¥ QOCARIKRMBE R
f&3% 45 Unidraw, #4701 {# State Variable5 ConstraintVariable t /L FC

(FIQOCARZHREH ) (BlUnidraw JBREH )"
- Lconamtmsmwarlnbio ]

EX—FEPEET — W HIEB 28 ConstraintState Variable, &3 ConstraintVariable 53
StateVariable3t )i 728, ConstraintState Variableffi#8 5 N HARILAL, 7ER6HIH S EAK
R—IUITHRR TR, BABERENZEDEREK. ﬂﬁiﬁﬁﬂ%&'—iﬂﬁ’l‘ﬁ@ﬁﬂﬂgﬁﬂ
HE, EXFNREFEET UL,

9. &7

R’%‘Adapterﬁitﬂg%ﬂﬁ'tﬁﬁ"ﬁﬁﬁﬁﬁ BRNEEEEUT —LHE.

D EACHEAERE X Eﬁ)ﬁCH%ﬂlﬁﬂﬂ%ﬁ%BT Adapter28 [V B3k > 307 A gk
ATarget¥, 3 HFIRE F R EAdapteedt, lﬁlﬂ: Adapterééf“‘ i?" RTargett FRE, HA
2 Adaptee ) FHHEL,

2) TH/AHEHRSE ﬁl@gﬁﬁjl«l*ﬂjﬁ/\ﬁgﬁﬁﬂ%ﬁo Flm, 7 ﬁ?ﬁﬁ&gTreeDlsplay
#OHEETU BN A EMBRERREW, MF ER=MLAT %

B (XURITAX=MCIEREMA ) BN Adaptee RB—1 “&” 80, WTATE
B/ MREE, BAESBORENSE AN QSRS RAENTE D LA ST,
# FTreeDisplay & , BILRMIMETUREM—MNRRALH, BRBMEOEENEE
AR —MBEE UIMATE R RS I P RR— A, %—Aﬁf'ﬁﬁ@ﬁﬁ"fﬁﬂg?ﬂﬁﬁo

MEAMEED, AUTEEHRE: '

a) A | TETreeDisplaydS P 5E LA Adaptee I AHR MRS IRAE . DXREREH T
e SCHL X Mo £ A UL FR LR B I SE B X, B, DirectoryTreeDisplay T ISR @ i 15
) B R ML LB E, IMTEFR, '

TreeDisplay (Client, Target)

QGetChildren{Node)

CreateGraphicNode{Node) @erChildran(n)

Display() U N for :gdeg chid{ ) 9
B"mmmmg : . BuildTree(cilld) - ’ ,
DirectoryTreeDisplay (Adapter)

QetChildren(Nods) ’

CreateGraphicNode(Node) —-—-—ci FlieSystemEntity (Adaptee) I
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DirectoryTreeDisplayXf X428 O i LA4%4k, {#45 & ADirectoryBrowserZs /2 A] 4 F & 3k
BN BHFREH,

b) ARENE ZEXMHFEF, TreeDisplay iR EWEHERERINEWTE,
TreeDisplayf % #E1T— 26364, JPM X St FIRELARIERT R, ABEF BT AR E R N
AR, T ERR.

TreeAccessorDelegste (Target)
GetChildren{TreeDispiay, Node)
TreeDisplay (Cllent) CreateGraphicNode(TreeDispizy, Nods)
SetDelegate(Delegate) é
Display() ;
BulldTree{Node n) ? Dt

: - CreatsFlie()
delegate->GetChiidren(this, 0
for each child od( i
dalegate->CreateGraphicNode(this, child)
LI.ﬂlﬂTMtd’lﬂﬂ]
) FlleBystemEnthy (Adaptoe) |

#ltn, & —/ DirectoryBrowser, &8 —#f FTreeDisplay, DirectoryBrowser®] §§
AL E TreeDisplay F1/2 K H & W H — 1 BUF R . 7ESmalltalkBX Objective CiXHEH]
NBRMEFT P, ZHERFTE-EOERMSEM AT . RS TreeDisplay & S
AR RGN EX S, NEXTSTEP[Add941 KB XI5 ik A A T4k,

FEC++XBEMBELMIETP, FE—TRENERBEOE X, RITH TreeDisplayFE
BR%E B D A S B S Tree AccessorDelegatet, MTifEERX M —MED . RERMATLUZA
S ADLEE XN EORABRNIrEFENREP—X BR{TEFEDirectoryBrowser, IR
DirectoryBrowserBt A XK RATH R A HL 4R, FNRAZUR. XMPHLBMEE—ROTE
X F5IA—1HT B TreeDisplay 7R H B M LA R BRIEN T EREEH — L&

o) SHMMERE EHESmalltalk FXFABMABRAFNTER, A—TREMER
HEEMSHET S . EIMWE XL FRUKER, — MR —EK, FEE
ERES A LA BRI — M, 7EAH s RRE, TreeDisplay 7§ — s k¥ —
A R LR — GraphicNode, H 4 —MEBRRGFR—M T RBTFH A

fign, 2xt—A B FEREL TreeDisplayfit, RATHTLIXHES |

directoryDisplay :=
(TreeDisplay on: treeRoot)
getChildrenBlock:
[:node | node getSubdirectories]
. createGraphicNodeBlock:
[:node | node createGraphicNode].

MRRE—RPRIREOGER, XFMTERET A —FikE, EMAMTFRAETE
FBE T E—L,

10. R AL T4

St —F BT, MIShapefITextViewIFifi, TATHE HAEELARFIXT SOEECAR LB
B A EHESR

class Shape {
public:
Shape() ;
virtual void BoundingBox(
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Point& bottomLeft, Point& topRight
) const; ’ )
virtual Manipulator* CreateManipulator() const;

};

class TextView {
public:
TextView() ;
void GetOrigin(Coord& x, Coord& y) const;
void GetExtent (Coords& width, Coord& height) const;
virtual bool IsEmpty () const;
}: : .

ShapefREH —NMUAE, XMUERBEHMHFAENL, MTextViewllHFEA. REME
EE X, Shapel[A]FtiE X T CreateManipulator#fE f T A& — "ManipulatorX{ 52 ., X4 F P #:4E
—AEFEr, ManipulatorXf RAE MM X NEE © . TextViewl A HF R K EE,
TextShapeZ&J&iX 2R Rl £ O (8] B BC 28 o

REMBRAZERRERED ., KEMBHXBRA- XA ED, MAR—
MG ERBEONEAR S . BECH+PHEEX XM FER: BAFFAgRED; A
AT RGEREONEI . TRERIRBXFEHITIEE L TextShapeis Fis,

class TextShape : public Shape, private TextView {
public:
TextShape() ;

virtual void BoundingBox (
Point& bottomLeft, Point& topRight
)} const;

virtual bool ISEmpty() const;
virtual Manipulator* CreateManipulator() const;
}: :

BoundingBox#gEXT Text View i 8 1 17 # #u{# Z ICEd Shape B I

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);
} ’ '

ISEmpty#:/E45 H T RS RS LA LSBT F AN —FFE: EERRER:

bool TextShape::IsEmpty () const {
return TextView::ISEmpty () ;
}

BJ5, BA1E X CreateManipulator ( TextView A X REiZR{E), BERNCLLHT X+
TextShape#{Ef) 2 TextManipulator,

Manipulator* TextShape::CreateManipulator () const {
return new TextManipulator(this);
}

© CreateManipulatorf2—>Factory Method 8554
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MRERBRANBAGHTEERAARRAEONBHEEE R, ERFEF, ERHF
TextShapeZE 3 — 18 [a) TextView 9384t

class TextShape : public Shape {
public:
TextShape (TextView*) ;-

virtual void BoundingBox (
Point& bottomLeft, Point& topRigh

) const; .

virtual bool IsEmpty() const;

virtual Manipulator* CreateManipulator({) const;
private:

- TextView* _text;

}i

TextShape s 7E ) & 28 H 0T 45 ) Text View LB 184 #7800 40, T B B HRERHA
A, BERGSHXE R TextViewst R AN R #RE, 7EAMF, BRIZEE AT TextView
Xt B2 HMs HoA5 18 48 TextShape M v 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->IsSEmpty();
}

CreateManipulator () SLBLIB SR BB MA ML ANL—H, EHENZANEIFSG,
VA B FMEMTextViewE A BB '

. Manipulator* TextShape::CreateManipulator () const {
return new TextManipulator(this);
}

B XBRABSLRERFHEMABETILR, °TLUF B RS X515 B8 S HX s —
B HREEHERE, BN, FPFEH TextView FIEH— L BI{E 24 TextShape s HHI & 0B
B, MEERL A K TextShape st [RIRETT L 5 Text View FE—ERIFH THE,

11. &4 & A

BE—-THHFRE - ETET++[WGMSSA £ B 1 FIf#E FFET++Draw, ET++Drawifl
31 Fi— TextShapeiE R 28K M RE M TET++ P — 3, B EMATEXSHE.

InterView2.6 0 1& fliscrollbars, buttonsHimenus AP RAHITEEXN T —1THB %K
Interactor[VL88], ‘E[RBf Kline, circle, polygonFllsplineiX HAEMILBEIMREN T —
A& Graphics, InteractorFlGraphics#8A BN, HEMAEARMEOMEIHR (1]
BER—IRYE), BREMNFAHRE. BWREY, RABEEE— LN EEREA
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— X EEHE

T InterView2.65€ . T —~#K 4 GraphicBlock ) X S B AL RS, ‘T ZlnteractorfyF2E, &5
GraphicZK By —A~3LH], GraphicBlock# Graphic2f# O SInteractorZS A8 O BEFTILEL .
GraphicBlock{##§—{~Graphic#J5E B 7] A #EInteractor & F L B/~ . BN FI4EH.

] 4 A B3E AL 25 ZEObjectWorks/Smalltalk[Par90] PR H o #5¥ESmalltalkhy 87 8B AL
FE ST —A~ValueModel2, JyiffialiXME, ValueModelFE X T —4~ “value” Fl “value:” M, X
SRR, MARRF GRS AR A FIRXAME, 10 “width” 1 “width:”, {8
H T SUSAE % 49 4 -5 ValueModel B 82 ARICER, AT AR —E B4 i ValueModel B F2

M ObjectWorks/Smalltalkfl & T —-~ValueModel 2§ 8 F2&, R A PluggableAdaptor,
PluggableAdaptorX} 2 A LA HAL YT 8R 5 ValueModel 8 0 ( “value” F1 “value:” ) FHICEZ, EW
P ARSGETS 8L, DIERBUNRE T EM{E. PluggableAdaptoryE F PN FRAH FH 3 Stk LU
S “value” Fl “value:” #:O, MTFEFR, HiEEEHFERL, PluggableAdaptortt f2IF/RE
BAREFRRNET (HIn “width” 1 “width:” ), B AKX kRIS R R AR

ValueModel

value:
value

3

m adaptes [ oy ocableAdaptor

value:

value O------=- {---1 A getBlock value: adapteeﬁ

getBlock
setBlock

5 #b—~3 B ObjectWorks/Smalltalk ] 72 TableAdaptords, B LL— MR FE 5
—NRERAELERE, XMRBREBTEA—INER. ZRHARETUERANEEEX
TableAdaptor #HITSHRE, N—IXRBAITREYE:,

. fENeXTH) AppKit[Add94]¥, —HEFRAREN RHFTEOLER, —4HFRHE
NXBrowser, E7LLBRERAEHES|FR. NXBrowser2 F— MU S AFBHHE B

Mayerf) “Marriage of Convenience” [Mey88]R—FERIER RS, MayerffiiR T
FixedStackZE AN IL g — ™ Array S B L HF 43 M — A Stack B BEO T 2. FRE—MEE—
FERB T E R

12. AB R A X,

A Bridge(4.2) G SXT SUERL AR, {HREBridgeA M H K AR : Bridge B # 2
ORI MEIE B, WX ENTRT LA 25 5t A % 20 37 44900 ARAE TfﬁAdapterE[Ij
BRERTE - CAXMENED,

Decorator(4.4)8 038 3R T H AR R TIRET R B AR EENED ., B LH:decoratorXTr"
RAEFHERELERSRER. &R Rdecorator LF# T4, MAREREAHENTEE
SEHX— R : ‘

B Proxy(d. NEA M ERED HIEHT, AR —IHRELT —ME,
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4.2 BRIDGE ( #ff# ) —XI &R

L &8

B 5ENEHTSHE, FHEiTET s bk,

2.8 %

Handle/Body

3. S o

YRR S KA, R AR DIAEI. BMREECHERRMNED,
MEAR FRMARRFMULHR, HREFEANAERTE, SRIHTEHEE>SE
WEHF D EEE—R, FEEUXNMEIMELIIWSMLHHATBR. P RMER,

HRINIFBE-NHFPAELAMSESR, B EAM WindowIRIBSMEHR., Fln, X
— I NZE AP IF A —EEX Window SystemFIIBM A Presentation Manager(PM)%
SGhEHATLUMERNNARE . SR%ENE, RITTLUE X Windowli REME W F2L
XWindow 5PMWindow, HEfIFHEHAARREY S LKW Window R H, BRELEEVHER
MARRZAL:

) V" EWindowliIRHZERATARBENEIRFHNREEFERALE, BREA
WindowF]—/~FKlconWindow, 'E X[ T Windowi R FH FEIREE, I T #lconWindowZ
RN RETLE, RITBLHALAFANHFEXIconWindowHIPMIconWindow, FEAMEREME,
BAABARIB-HEBHE ORBELRIE, MATXFEEANARETERINELTNE
—F & O E X— 1 F i Window T3, I TFEFTR,

R,

A

[ xwindow | |PMWindow| Iandéw] [PMwindow| lleonwllndowl

| XiconWindow | |PMiconwindow|

2) #AENFBFERESRBESEEMHX, 84FPU8 16O, SAELFAL—TR
R, XNRERHENTIES, i, BIEXwindow R 2 WindowHig: 5X. Window
METMAMBERR, KHEBE P BFEBTX WindowhSEHE 4. Bl SRS 1
EHEBHMTE EX.

FFEQIERE DN RS R B AR . (ULRE A KIS KT B HE
THFE. XIREPRBEQIRE INBRANE RIRENT&. '

Bridge# XAl R TR, ¥ Windowili S FE I SSBER 4 4 BIBCEE ML 22
weEHp, Hp-PMRERESHE EHOED (Window. IconWindow. TransientWindow ),
BH— ML BRRENE M TEMLNTOTARS, NI LBREWHBEE R
WindowImp, #|iiXwindowImp TR T —HFX WindowRFEMLH, WTFH EEFTR,

Xt Window T2 B Br A HfE 5 2 FdWindowImp$: 0 B I R BAIELHK . Eﬁ’lﬁ-ﬁ wh:sEi
£ 5RGET EMENTHIES B Ik, Bk, RATHWindow 5WindowImpZ [BlHI% RFRZ
B, BVEERMSRSENTIZAERETHREER, SENT Mo E,
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bridge

Window - Windowimp

DrawText() DevDrawText()
DrawRect() O - - DevDrawlLine()

imp->DevDrawLine
imp->DevDrawLine

1
H imp->DevDrawLine
1_.. imp->DevDrawline

l FAN B I A l
lconWindow TranslentWindow XWindowlmp PMWindowimp

DevDrawLine()
DevDrawText()

DrawBorder() ¢ DrawCloseBox() ¢ DevDrawText() O~ -~
- n DeyDralene() [+]

+
]

g:ﬁggg ﬁ meRect()ﬁ XDrawLine() % xomwsmm;oﬁ
4. R h

AR — 24 5L {8 A Bridget®sX:

 FAFEEMBHENIARS Z A —NEEHHEXR. Bl HERTEREN,
AR 15T i 2 SEBLER 4 L T AR 4R 0 VI 46t

* REHR U R E B LA R LB A B F RO FEMUYT T, X Bt Bridge AR
A USSR R R EE N KM HITAS, FABETHTY .

o X — MR LA BUNN F A ERE, BEFHRBRLERRE

o (C++) REXMEFF ZLBEMBEHZIARS . EC++F, RUWFRELBOPRTR
Ho '

- EMARE-FHE— N RERFROIE, BFSETEER, XR—FHEEREHB
B AR 6 K — 3 B A SR RPN ZB 4% o Rumbaughi?’fx’iiﬁ'%’él= &R “RENEL”
( nested generalizations ),

 RBEZANMREIELH (FTREASI AT, BRNEREPFANEX— K.

A‘ﬁi%ﬁ]?{iﬁwphen%Strmg%’S[C0p92] E;X/\éé A R AR R —4F

FFHEFR (StringRep ),

5.4

: im
et Abgtraction <>| d Imp’mem’
Operation() @ Operationimp()
[ imp—>0pemﬁonlmp;;; |
| ]
Col
Reft on ncretelmplementorA ConcreteimplementorB

Operationimp() ) Operationimp()
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6. 554
* Abstraction (Window)
— BB EMEN,
— Y5 —-38 W Implementor S BN R AITE 4 .
* Refined Abstraction (IconWindow)
— ¥ 7o B Abstractionf® X A O
* Implementor (WindowImp) K
— ENEARHED, ZEOAF—EE5AbstractionEOTL—3; FXEXFH
BOWUELARF. —BFkY, Implementorss O {URHEEALR/E, T Abstraction)l]
ST EF X B EARIER R B REBRE,
» ConcreteImplementor (XwindowImp, PMWindowImp)
— S£H Implementor# 1 3 5 LB M BRI,

7. P - o T

* Abstractionf§ client#) 35K % & 44 B B Implementor ¥ 5

8. MR

Bridge# XA LI T — &40 : .

1) 9 BHOAERANRY —NLHARDAERHEE—TED L, FBRIEHEZHAFTLL
EBTTRZHITRE, — X REETUEETHZ SR EHLH,

# Abstraction5 Implementorﬁﬁﬁﬂbﬂﬁlﬁﬁﬁi PER S dRE et 2 R 1, M —A
SRS, HAREEH RiFAbstractionRMENEFBF . I TRIE—IEENRR A
ZEM R, —EEAXMER,

o, BOS5EALEEHTHE, NTIFEEFNSERLRSE, RENBERSE
%N3E AbstractionFImplementorBf Al , - . - :

) RGTH M HRAT |/J~iﬁl_LitEXTAbstraCtloniFﬂImplementor)?:?f(‘-’*ﬁﬁﬁ‘ﬁ“?ﬁo

3) FR@MFANELER FAUXNEPRBEEIRAT, FlinitEInplementorXf & LA K 1H
RLEYT AT EALE (IRAEE )

9. &M :

8 FiBridge A M B E TR IUT — RS

1) /L& — A Implementor  FE{NE — M LHMEHE, WA UEQE—MHF K Implementor
¥, XREBridgetiX B BL1E; FEAbstraction5ImplementorZ [A]F —fp—Xf—HIXK R, B
B, YRFERTF—-TRNLARNLEREANE A ERE, KXW SBILEERIER
HH DEFREEN, NEEHERENT,

Carolan[Car89]1F “¥BBIFEEMA " (Cheshire Cat) HRX—2BHILH. EC++,
Implementor2S i) 258 O AT AZE—NRAH B9k Ui P E X, BRASUAFARBAE o XHFRBE
28 PRI AR T — A2 0 SEBERAY o

2) 4} £ 4 ¢ Implementorsf £ ﬁﬁ?ﬁEgAImplementor'%’éH{J A, MR iZRERh i,
FEfa By b 5 8 B — 1~ Implementor2 B 7

05 AbstractionHiE T A El‘JConcreteImplementoréé BT UEEH ﬁﬁ%ﬁ*ﬁﬁ* 3]
— A RFTELBIL, BT LLES SRS RN SR E S AW — 2, B, fnR—4
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collectionE X RFLZEELH, BH LIRIEcollection ) K/NRE LB — 12, FRMLZHAT
LR T8 /McollectionZs, TThash W B B FH KK collectionZ,

AP T EREEEFE - TRANEHR, REREFERTXNLH, fl, R
Acollectionfy K/MEH T —EHBMER, ERSVBREHNELA, FZEEHTEREREN
collection,

WA DAL S — %, HE—KRE. FEWindow/WindowImpH B F 5, FATTLL
5] A—A factory %4 (2 M. Abstract Factory(3.1) ), MR HMHE—RRMENERELEHNHE
o XA FNE RN B A T & A A FF 2 M WindowImpXT 52 ; Window {7 6 B R
—AWindowlmp, TE 4K EIEHKER A WindowImpXTH . X7 5 B £ R Abstraction 25
AFEMT— N ImplementorE H A,

3) & Implementorst £ Coplien# B8 T {1 FC++ ¥ F B Handle/Body 5 B EE MR
Bl = — 5L H[Cop92], H A BodyH — AR5 FITH4ES, Handlext BHATHIBERE, Hit
ERFERRA MR —-REFUTER:

Handle& Handle::operator= (const Handle& other) (
other._body->Ref () ;
_body->Unref () ;

if (_body->RefCount() == 0) {
delete _body;

}
_body = other._body;

return *this;
}

4) KA EHANE EC++FALUFERAZEHSRNGEHEEONEHNTARIEEE
¥ [Mar91], #lim, —/NEA Ll FpublicH A8k & Abstractioni PAprivate i 2, 4k &
ConcreteImplementor, {E2ZH FXMHTEKB FHESSRK, ERILATSSEDEEREN
HEE—R. BEATTHEMERSEHRNYTALIEIENBridgeliX—ZF D HC+H+ AT,

10. K74

THEHHC++RBELH T EAE—F F Window/WindwolmpHI B F, HFWindows K% F I
BRFEXTH OISR

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 Raisel(); '

virtual void Lower();

www.TopSage.com



104 RABEX . THA GG L H 6K 0

virtual void DrawLine(const Point&, const Pointk);
virtual void DrawRect (const Point&, const Point&);
virtual void DrawPolygon (const Point[], int n):

virtual void DrawText (const char*, const Point&);

protected:
WindowImp* GetWindowImp();
View* GetView():
private:
WindowImp* _imp;
View* _contents; // the window’s contents

}i
WindowZEH'— X WindowImp#5]| FH, WindowImpHIZRBEX T — I MEEREH O REH
#0,
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();
Yo

Window ) FEX TH AR AEEAZINAFREEMNE D, MMHAED. Bir. XEE
et & O LR TEAEMBEIREE,
30 ApplicationWindow 4 SL B Draw Contents ¥ AE L 22l & BT A7 B9 View 3L -

class ApplicationWindow : public Window {

public:

1/

virtual void DrawContents();

};: :

void ApplicationWindow: :DrawContents () {
GetView()->DrawOn (this); -
}

IconWindow H & T EFr B~ EKJ B Xt L AL E 4.

class IconWindow : public Window
public:

17

virtual void DrawContents();
private:

const char* _bitmapName;
}:

...3F B33 DrawContents# R /ERE X MU E L HIER O L .

void IconWindow: :DrawContents() {
WindowImp* imp = GetWindowImp():
if (imp != 0) {
imp->DeviceBitmap (_bitmapName, 0.0, 0.0);
}
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BATET LU GFZ H KA M Window 3, BlANTransientWindow#E-5% F A i&ERT H—
M ORIR, EHREMX/MEIEENE DHITESE; PaletteWindow SBREREMEOZ E;
IconDockWindow# & —%IconWindow, 3 HHEHFE ENIHEFIEF,

Window i) #4E Ff WindowImpf#: L & S Hln, 7EIA A WindowImp#RAETERE O FL&HI%E
JEZ R, DrawRectZ0 M E KB PointZ 41 H #2 B P04~ AL Hr{H :

void Window;:DrawRect (const Point& pl, const Point& p2) {
WindowImp* imp = GetWindowImp() ;
imp->DeviceRect (p1.X(), pl.Y(), p2.X(), p2. Y()).

}

B WindowImp U T HARME O RS, XwindowImpFHFIHFFX Windowh O F

class XWindowImp : public WindowImp (.
public:
XWindowImp () ;

virtual void DeviceRect (Coord, Coord, Coord, Coord);
// remainder of public Lnterface

private:
// lots of X window system-specific state, including:
Display* _dpy:;
Drawable _winid; // window id
GC _gc; // window graphic context

};

%TFPresentation Manager (PM), FA1E X PMWindowImp3s:

class PMWindowImp : public WindowImp {
public: .

PMWindowImp () ;

virtual void Dev1ceRect(Coord, Coord, Coord, Coord) ;

// remainder of public interface...

private: )
// lots of PM window system-specific state, including:
HPS _hps;

¥
XETFERAR OB EARIETH WindowImpiRiE, Flin, MFX B0 RS XEELHR
DeviceRect:

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

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

int h = round(abs(y0 - y1));
XDrawRectangle (_dpy, _winid, _ge, %, y, w, h);
) ] ,

PM S BEAR 43 7T 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, yl);

Coord top = max(y0, yl);
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PPOINTL point[4];

point[0] .x = left; point[0].y = top;
point[1].x = right; point[l1l].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) -

Y {
// report error

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

B2 —AB O /ERESB E M WindowImp T2 ML BB ? 7EABIRITE B Window 25
EXTHE, BErGetWindowImpiRyEH ﬁ}y&*/ﬂlﬁﬁlr (&L Abstract Factory(3.1)R,)
BREHREE, MR L) HETHEE D REHN4T.

WindowImp* Window: :GetWindowImp () {
if (_imp == 0) {
_imp = windowSystemFactory::Instance ()->MakeWindowImp();
) .
return _imp;
}

WindowSystemFactory::Instance VBR¥EGR El— MR L), & L) AFRAHEAE SR EH
ARGEMHXHXSR. IELEL, RITEELIE—ITHM (Singleton), fIFWindowKH#E
WRRAL . |

11. &4 5 A .

L H B Window LAk B FET++[WGMS88], 7EET++%, WindowImp#5 &y “WindowPort”,
‘B & XWindowPortHl SunWindowPortiX # — & ¥ 3 ;. WindowX R F R — MK H
“WindowSystem” % T 8184 B Implementorf % , WindowSystem$@ft T —4M 0
HATRg—S5 e LR, Mlinsak, Xin, fNE%,

ET++8)Window/WindowPorti&it¥ & T Bridgeti=; K A WindowPortff8 T —/-35 =
WindowH)#E4t. WindowPortfImplementor2t X /M B4 E M Window M R EAE T —Y5
WindowPort /5 B 4. BRI ASZ Bk, & HIEXNE,

Coplien[Cop92] FlStroustrup[Str91]#F#E X HandleSHA H T — 84 F, XEHFES 4L
BN EEERE, AINEEFRRREIRNURIHERNTEMSRE, BRIMNFEXLE
BRI — MR M E RS RHTM Y R

libg++[Lea881KERE X T —SE A FERAFLWHIELM, HlWSet, LinkedSet,
HashSet. LinkedListflHashTable, SetR2— T H$, BEEX T —AHMFE O, TiLinkedList
FHashTablel] 3 5l R 4% % FMhashZE W BA K, LinkedSetFHashSet2&SettLHE, BIHF
BT SetF T 14 Bt B #LinkedListF1HashTable. X —fRILHFEER, BAREHE

Implementor3s,
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NeXT's AppKit[Add94)7E B S 4 A B/ T Bridge®X, —PMNERTTLUAZHA
AREATR, —TERNBRERRFRBRTERRENEE, HHIRENEREBMY
P, WRBAAppKitlIHE), BN ARFHEATREREREEARKEL T X
i R —FE BT

HATRBFRENHNIE, AppKitiRfl TNXImage/NXImageRep#iHi, NTImagexE X T B
SAbEKED, WES D MBI N E FEMAL MNXInageRepKEKR H, XPEKERE
AT £4FZ, IINXEPSImageRep, NXCachedImageRepFINXBitMaplmageRep% , NXImage
B — A4, I —PHE I NXImageRepXi R, MEAEZNERLH, NXImageEHE—
MRESUNMBRRENERELH, HENNXImagedh il LU — LR HE RS — L.
XA Bridge R AEFRA B R . NXImageRE[F BT 5L "NXImageRepLH ,

12. A XARX

Abstract Factory(3.1) # 37T L4 SR QI A EL B — 1 7€ BBridgetE =,

Adapter(4.1) R AR PLEXWEHRTE, EEFERERITEZREASEER, &
i, Bridgef iU BRERGEF R BB, BEBMEED MSTII0 7T LU H#F TR

4.3 COMPOSITE (414 ) — X R EEHEES

1. &8
HXTRA SRR EHURR ‘BB WERLEW, CompositelH 18 P 3T BAXTER
MASHRHYFEREAE -, ‘

2. FH '

ELERESANEEHEREXHENEENARFS, APTUSRARRNAECER
FHUEER. APATUAGENMTRABFLUER —-SBRNAE, SEHENTUAERELX
BRI, — AR SEIL T R A TextFILine X HE I B JUE X — 2028, HIME L —BRERX
e E T & 2525 (Container),

RXFM G EFEE— R ﬁ}ﬁﬁ"*%%ﬁ@%?ﬁlz%ﬁﬁ@xﬁ%lﬁﬁ-ﬂ‘gﬁ% i
EHRLEXZHEFELATHPARENRE—HEK., WXERXFEH, GREFEME S,
CompositeBEX R T UM ERRITA S, FRAP AL XERHBTER, WTEFR.

Graphic loe

Draw()
Add(Graphic)
Remove(Graphic)
GetChiid(int)

A

| | I | graphics

Line Rectangle | | Text Plcture >—

Draw() Draw() Draw() Draw() O----=---f~===~=------ forall 9 in 8raphlw
Add(Graphic g) O-F----- : g-Draw
Remove(Graphic) !
GetChild(int) --- 1 add g to list of graphlcsﬁ

Composite FAMKRBE—MARE, EBRETLUERETT, NAURRETHER, £E
KRG XN KR Graphic, BREH—HE5%E BRI RFXHERE, HliDraw, FERE
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WA T A NHAE XN RILEN—LBE, Flin—SRERATHRMERE KT,

F2Line. RectanglefiText (ZATEMNEE ) BT —EETHER, XKLL H Draw,
SHATLEEL. EEMEX. B TETHEE FEE, BREMNHBAPTITSTEELR
#B1E,

PictureZ & L. T —“ Graphic XSRS, Picture FIDrawipiE &l it % & 8 F 3478 8
Draw3EHLH, Pictured R XA HELH T —H5HFHEMEXHEIE, B TPictureEN 5
GraphicE: O & —3HY,  HitPictureX) 22 7] LA i3 5 #1240 & H thPicture Xt 8 .

THER— K BB T4 5 ) Graphic X R4 B H & X TREH

( aText ( aLine ) Gnmngla

3.ERAM

AT 1 . {f F Composited =

o REFRRI R T a-EEEREM, .

cRFEAF ABASNRESENTRIAE, FﬁF%%dﬂﬁﬁﬁ%ﬁ%ﬁﬁﬂ‘Pﬂ‘Jﬂfﬁﬂ
gn -

4, &

Co

Operation()
Add(Component)
Remove(Component)
GetChild(int)

A

[ ]
Leaf Composite

children
k|

forall g in children
9 Of

Operation() Operation() O-==--==f========== peration();

Add(Component)
Remove(Component) |, .
GetChild(int)

WA H Composite Xt F 5N B 7w o
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5. 55%
¢ Component (Graphic)
— RHEAHHMEERED,
— EEEMBRT, EAMFEEFEANRETH.
— A —/ME 0 BT A8 B Component 8 F 444
—(AlE)FERIFEM R E X — MR, ATFR— Y, HESER lﬁﬁ—f“é‘éﬂ‘. Eo
* Leaf (Rectangle. Line, Text3¥)
— HEHAEPERH T EMNE, T HEEEFIT A
— HEHAEFELETHRIFTH
» Composite (Picture)
— & FR AR AT R
— s R » :
— FEComponent$% 0 F L5 F A K HBRIE,

e Client
— 3@ Componenti K ﬁ‘é%\*ﬂ“‘ﬁﬁﬁiﬂ‘] Xf %o

6. Btk

« i P {# fiComponent2s#E O H5HA M PR RHETRE . IREBBCER—A7 2,0
BHEAHEER, WREWCE R Composite, BB HWIER XX B EHFHY, ARAHER
ZHi 582G T fE AT — SR B8R AE

7. %R

CompositelE =z,

s EXTHEEANEMASHEHREREN EAMNRTUHEASRERZWHE T
&, MEXMEXMNREXATUHEAS, IEAMMEBIEITE. ZPABS, FTHAREA
XoF B B b AT LA A X R .

« FAZPARE FPAU—-3UbFERESEWMENER. EFEHPAHBEARRED)
HEEERE—ITHTRER—HEHE, XRTHTELRE, BhEE LAEHHRL
RERFEE LR H SR B '

 FRERGHMPBRRMAHS FE XK CompositeEiLeaf T2 B3 5 B/ MEAME
PREB-BIE, EPREFATEHTIComponentZE ik, :

s FIRBOTEBEN—RE AEHENFEEESE LT, BREBERRES
PRIENS . FERFE— M E RBEREFENEMS . B ACompositeft, FRAREHK
HRR RN LR, MABIEETH A HITRE ‘

8. &£

FEAT7ELI Composite X BT T EH B LT JLA R

D BXLEH43 A RENFREGIILHGM5I RHEBRLESEWRRTMER, X

51 AT LIRSS M i R A 4 R, I—JBﬁCﬁMLFgl}ﬁ’dli‘i#fCham of Responsibility(5.2)
=K,

i # FEComponentE & XA EBH 5 o LeaffiComposite2SA] AGK X N5 U R EH

AT AR BRE4R1E
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MTRXEMETIR, SHEP—NARER, - TMHEAENIA T HTAUXMEEIR T A,
MRZZAGUREFTRATFHAR. RIEX—SBESHWMER, RYEE—THA PN
B BR— AR, ABEXNEERLERME, MR BEFEComposite2iiJAdd FiRemovedfEF
LR, WARENTFREATUSEX—FE, FEFEIEPX—FER,

2) £ Fas HEAGRBEAN, LHWERMUBOHELHTR. HEY—-THER
A—NEET, RBELEHAE,

—PMAITHRRRINERATFHREFECZ NS, BYE—MERELW P m L5,
XHHTESEHE L. Flyweight(4.6) 0018 T MM B ERR T LB SE X BEERE—&
BRIk, HNRFRMTT LU — B REERITE WRB)VEHEEIINS, NTAFEmHMR%E
K, WAXHTERITITH.

3) &k fComponent# @ CompositeE ) B 2 —RMEER AP AMEMIEAERY
E{&HLeaf FCompositeZ, j‘jTﬁ@JiX—" H#, CompositeZ$i HLeaf FlCompositeJS/T ] B
L E X —N\HEEIE, CompositedSiF # X B/ER A KB, MLeaf MCompositeF
KA LU ENIHITEE L.

R, XNEHERTREESRERGHBITREMNERE, ZEMHAE: —~PMRREE
XBRLERTE B TI5H B A ERAE . B4 £ Component BT 32 R IR VEX Leat R U E A H AR X,
#B4 Component/ B K B 1R —MRA HIBRAEVR? :

At — SR E®RTUEE - FREFNI Composite F BB UHBRE, BEBA
Component¥H, B4t ETA BComponentERE A, Fla0, WRFH RAEE D R Composite
B—NERAEES, B Leaf SR EHALE, HEMRRIIE—LealEH—1®E T
%5 5 HComponent, 57T LA FEComponentZK 8 X — M8 B #8:4E, T3 FH ST 06R,
ARG B BRER B @M — T Ko Leaf 27 UEFABEKLEH, MComposite N SE
LM RELLR EIEATN 72,

TR BRELRER, RIVEET-THTFLITE,

4) FREREFTHMSHEMAE RMCompositedS I T Add FRemovefR e T EH T4,
{B¥ECompositelEAH —NEE M AR : 7EComposite28 EREiH HRIR— 2628 75 B 5 R
AR B FEComponent T 75 B X o3 4E , FHEH X EBVEX LeafRF BEXE, &R R KE
Composite 1B i F 75 B 58 SOX SR /EWR?

R EAE L 2SI Z E A AU %,

 ARBEREMHBHEX FHABEEONTEREA RIFHENME, BRRT L300
FRAANEY, BERX—FTERRUEZLENIRNE, BIFFETRESM—BEEX
B, BIAN7ELeaf 3 INAMIBRIT R %,

* #Composite 6 E XL BB FHREMTEEA RIFHELNE, BAERC+HXFHBRE
RKEHEF P, EHIERHTA M Leaf FIEMTBRY R ZREEBRIA ., HEX K
T#&EBH:, EHXNLeaf #Composite &ARFEHED,

- EX—ERP, HTEeNE, RIMEEREEEYE. WRREETZLE, AR
fESEREHER, FEMBIE - THGEER—IMEE. XENEUBEHRULEARLKE
EL2H, ‘

—FhpEk & 7E Componentds F 75 B — M ¥EComposite* GetComposite()o Componenti{it

www.TopSage.com



Fa¥ BHTESX 1

T B E SR BRE R Compomte%iﬁf%lﬁ*ﬁﬂi%ﬁﬂﬂusf“%h'iIEI EBH,

class Composite;

class Component {
public:

/1.

v1rtual Composite* GetCompos1te() { return 0; }
}:

class Composite : public Componeht {
public:

void Add(Component*);

Ll s

virtual Composite* GetComposite() { return this; }
};

class Leaf : public Component {
Fl e . '
};
GetComposite AFFREH—THABEERBTR—NAS, KA LIXHERERMASE LM
fTAdd FIRemovetE,
- Composite* aComposite = new Composite;

Leaf* aLeaf = new Leaf;

Component* aComponent;
Composite* test;

aComponent = aComposite;
if (test = aComponent->GetCom9051te()) {
test->Add (new Leaf} .
"}

aComponent = aLeaf;

if (test = aComponent->GetComposite()) {
test->Add (new Leaf); // will not add leaf
}

YRATf§ FIC++ # fY)dynamic_cast%5 4 X CompositefSiFH LAY A LE .

AR, XEMRBRBIINFAWAHFNEEIFR B, EHTELNSMEZR, ]’
DA I AN [R] S B

R 41637 B 4 B MiE— 5 ¥ R 7E Component 1 € U4 Add FiRemovefE, XXX T —1
FEIMAE: Component::AddM LA REMSHERMAOTESE, KT URIE
Component:: AddAEMEE, EXMBEE T —MEEEMN RS @M PN —&R
R AT RESTI AR XATAdGRIELT=HE N . R IEAGRERIR ER S, HEEE
PHAFEXH,

MR ZAEARFAR TG, HERemove S AR ZAMH T AN, EEERIEFFER
BRE T R (TRERE— 5L AddFIRemove ) K K »

A—NIMERN “BER” BEF XAE—S%AE, MRZAGARE ML HIIH, RITTE
#1 € X Component :: Remove, 7B FISCH A P RIBRBLUX A HM . AT, X RAAJABRIERE
ARENRRE.

5) Component& F ki i% 55 #.— AMComponent#| &  /RK7] B BZEComponent2E F 4 FI7 5
BEENXN—PEMZER, TiXComponentE B T — B e T4 BTN R AE
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o ERTEEBTHER TR, MHTAREERETHRSE, BAHNTEARERE TS
'io REHZEEMPFRE BN, FESERXH TS,

6) TS  FEBIRITHEE T Compositel FEAFIRFF . 7ERTE B GraphicsB F5, HE
TR RERAR T MBI ZE T . R Composite RN IBEFEDHTH, Composite T FR14 I IFUF 44
MR FEM, THEEAREXHE—EComposite LA,

MRAREFZERTFIRANINFE, SHFHABRITNFHANFRMEREZED, UEER
FHEFF . IteratorEX (5.4 UEX T EHA T —HENES.

7 ERAFBREFAEKERE NRERFEXNASHTHERRGEER, Compositeds
A UR N BRI S TR G A RMERIE R . CompositeT] LA W74 L bris Rk
EUNR—-ERATHRERINEAKENER. AW, sIPl—H BT FPictureRREREE
WELHEFHREMERE, E2REEENEE, STFHREEYNTEOPATRE, XM IR
E M5 Picture MR EHHITLE SOE R, .

—NABEEZE, BERXBHFREZBELRER ’dﬁ:’-{ﬁ%%}ﬁ'{o LR A ALHE
Hat, XMTEBRAFTR. Bilt, MRREASEEWNEL, REEEX—1BORENH
BHE MR HFELRE BRI

8) B i% d# Mk Component TEWRA WK BIWHLEIHIEETF, H—/CompositeffiéHEknTt,
% BT B Composite A T MBRHE 75 R BA —FIBMERSS, RlLeafX S AEHAE, FHILAT
DIgde =,

9) AR RAF AR —F4IEL M  CompositeF[ [ ZHBBEHMEL MM FI A,
BEEETIR. W, Bl MhashR, B|ERWEZBRTRE., FXL L, FHEHAPUES
HWRABELE, FRNIEBAN T A, CompositefiF— N EEEZXM, XFMER
Composite ) ENTFREABELI B SHEHEED, 2 Rinterpreter(5.3)B I HF .

9. KT

HENAAFHSTHMXENREEEGARERS - BABKREWREREHEERR
g, flm, RETESENEEMTER, BXEFZIEG, ESERER. 5&%.
XFhEEHI T LATR B $R #1 B Composite B S A7 R

EquipmentZ ATER 4 - BEBREWTHIIAREEX T 140,

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*>* CreateIterator()
protected:

Equipment (const char*)
private:

const char* _name;
};
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Equipment 7 B — 863468 Bl — MR HEHE, ANERERHEENMIE. FEIBEN
P& SLBX L#4E, Equipmentif S B T —/MCreatelterator#fE, BIRIEAN VT B HZRAFR M
—Mterator ( B RHIFEC ) XERAEHIBA TR [ —Nulllterator, ‘B E FBHR.

Equipment i FEUERRHE AN . R AEEMIF KM Leals .

class FloppyDisk : public Equipment {
public:

FloppyDisk{const char*);

virtual ~FloppyDisk();

virtual Watt Power();

virtual Currency NetPrice();

virtual Currency DiscountPrice();
}:

CompositeEquipment 2 & HhiZ £ &S, ©HREquipment 3,

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*>* CreatelIterator();

protected:

CompositeEquipment (const char*);
private:

List<Equipment*> _equipment;
}:

CompositeEquipmenty 15 [B] #1982 T E L T —LE#4E, #1EAdd FIRemove AFFHETE
_equipmentf R R B PR REIFNRPBAIFMERRE . BIECreatelteratori’ Bl — R 2F
( ListIterator i) —AMSE41 ) 8 PiX 4313

NetPrice A5 SLEL8 Fi Createlterator & RN FH & RILIRMHE ©

Currency CompositeEquipment::NetPric§ () {
Iterator<Equipment*>* i = CreateIterator();
Currency total = 0;

for (i->First(); !i->IsDone(); i->Next(}) {
total #= i->CurrentItem()->NetPrice();
}
delete i;
return total;
}

AERNTE T B E R ERR N CompositeEquipment K] T3, Chassis, Chassis M
CompositeEquipment@k & T 5 FRA RMATLEAE,

class Chassis : public CompositeEquipment ({
public:

Chassis(const char*);

virtual ~“Chassis{();

© Fi5tlteratorf, BAEZFICMERE . Iterator=CHR T IR 2R .
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virtual Watt Power();
virtual Currency NetPrice();
virtual Currency DiscountPrice();

i .

AT FAAEMA R E LA & A28, MCabinetfiBus, XHERINREBBTHAE &
GEE RN AT RIFERIE &

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 FloppyDlak{ 3.5in Floppy"));

cout << "The net price is " << chassis->NetPr1ce() << endl;

10. &%= B

JUF B 4 T [ X & B9 R 48 #8 A Composite A MM FSEH] . 7ESmalltalk &
Model/View/Controller[KP88]145# #, JR1f ViewZiii 2 —/~Composite, JLFEBMHAFE L
BASERHEE XL LR, HPEFEET++ (FAVObjects|WGMS8]) M InterViews(Style
[LCI+92],Graphics[VL88]FIGlyphs[CL90]), 1R #AYREModel /View/Controller+ iR 5 View
F—HTFHE; #4A3ER, View BEZComponent 25, XJECompositedS, 4.0k7#ISmalltalk-80
FiVisualComponentZ{8 3 T Model/View/Controller, VisualComponentZ &7 F ViewHl
CompositeView, '

RTL Smalltalk 4iZE4SHEZR[IML92]K & #b{# Bl T Composite#®,, RTLExpression £&—*
Xt FiEESH WA Componentds, EF —&F3, FlinBinaryExpression, T
BinaryExpressionfd & FRTLExpression¥ %, XER K BHESHIREXL T —1THEEW.
RegisterTransfer2— 1~ TR F[E]Single Static Assignment(SSA)JE = f)Component 3§,
RegisterTransferffjLeaf 72858 L T — AR MESRELX, .

o BERE, EFRNFES LITRIEF BBERBAL=FEET

« EARFFHETLBRFFHNRME, XULBRENRREEERETFR.

« LA B F B TRFFSRARE, XRARESBRITIRZAI2 6 BT T,

B —4~FIRegisterTransferSet, Ee¢Composite§§ , BAR—IREAEILAN TR RE.

XS — O FHBEM SN A, EX—88S, I RE4eRe2 18
B, AT XREROHETRE, BEAHSE T LUA—1CompositeR3LH, X~Composite
K5 PP =K O —B(BEI3],

Command ( 5.2 ) #=$R T 0 F§—-*MacroCommand Composite2$H i, —2tCommand
X, HXNENHTHRF.

11. AR A

3 B AR A - AL 5 44 % B2 il FResponsibility of Chain(5.1)#E=,, _

Decorator (4.4) XL ¥ HCompositel R —BFEH., HERMAAS—EHEAN, BN
BEHAE—TAFLMLE, REmBFALFREAAdd, RemovefflGetChild #{EH Component
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0O,
Flyweight(4.6)ibARILZEL 4, (EAFAET| R B9 SCHR: -
Itertor(5.4) ] Ak 3& i Composite :
Visitor(5.11)¥ 4< 3 Bl % 43 #E Composite Ml Leaf 2 o7 B BRAEFAT R 34k o

4.4 DECORATOR ( #ifi ) — X8Rt

1. €A :

MG — X RPN — LI IR T . SUIEINTH BB, Decoratorfiz=UAH HLAE T3
BEHRE

2.3 %

403 2% Wrapper

3. HA

ARBMNHZBHEENMRMOARENRFIM—2088, S, —NMEBAFRAET TR
RAFMERE R PR EEA RN —fe i, MlaE, RE—8f7, FImE0Es.

SR BRI — M A BR R, WEAMKAR MR T AR SN T
REELHIER, BEXMTEABRE, BRHNENEFREBSH, AR AEERIX A4 N
WHER J7 AL,

—FMBEAREHR T ARBAMGRAD —DWERP, AXNIRBMBE, RAIIFRX K
ABIX SN . XRS5 ERERNAGED -8, BLEMNERARAGREFER,
BREFERERARHAN, B RER KA IT— MM EIE (BlINE—NHIE ).
BEHAMERIRAT LR MR E SR, AT LUSIEEZHI6E, WTERR.

g, BEF— PR TextView, EWLEROFBRIEX. BE ¥ TextViewl A R 3l
%, HARMITRANHAFTERSIK, YTERNEN, AT LAAScrollDecorator B iR
%k, WMRBAEBETextView A BRI —MHE BN, 7 LA#EFABorderDecoratorfiill, H
I RE R B X S B M A TextView 4T AH S, ST LA TR

FHEHE S E BT T I # — TextView %t % 5 BorderDecoratorbh % ScrollDecorator ¥ £
HEREE—NEEHEMBNEZHCEBRE O,

BorderDecorator
component @ " 1 ‘ aTextView ]
l component & 7 "1 ]
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ScrollDecoratorfiBorderDecorator 28 & DecoratorZ$ 725, Decorator2sE—~ ] ¥2H 4
Mg, ATEMBATNES, mFEFR. |

VisualComponent [«
Draw()
L component
TextView Decorator <—
Draw() Draw() O---=q-----====<==-===="===1 component—>DrawH
| |
ScrollDecorator BorderDecorator
Decorator::Draw();
Draw() Draw() O-=------f==-==-~ Eimoriiasi ﬁ
ScrollTof) DrawBorder()
| scroliPosition borderWidth

VisualComponentR2—MER UM RH P L, EEXTLEHMBALBHED, FF
DecoratordS BREFH HR F b R IR B EHRAHMY, LR Decorator ) FR UM BX 4 1E .
Decoratorf FHN4FEDIRERT UL B BN — 2846, #lin, R EMXRMEREHF
374 — ScrollDecoratorXf £, 33 6%+ 52 5 AT LA ScrollDecoratorX 2 ) Scroll To¥RAE IR 33X
ARHE. XMERFH—SBEE, BMH57E VisualComponent ] LA H B 4L b 5 #R AT LAF
i, Ailt, FREEARSEEREHINAGSRERHAGZRIMNER, BARS5EMN™
AR RER R o
4. E R
LU & 58 A DecoratoriE 2,
s EREHEABMRHBERT, U, BHNIFRBRANRENEAE,
o ShEEHR UL AT LR M ER R
« BRRERAERTFEMFEHRTY BN, —FERLE, THRARBMINT R, X
FB—-FASHTERXBN TR, BFRFEBEEREEEK. AR BERTRBER N
EXBRE, RREXRERATERTE.

5. 84
Comp
Operation()
1 ] com
ponent
ConcreteComponent Decorator )
Operation() Operation() O-fmmmwmmmmmemmccm oo g compone}\t—>0peraﬂon()%
] ' ]
ConcreteDecoratorA ConcreteDecoratorB
Operation() Operation() ©O------1------ Edegggaat:;;(‘),ﬂ’er(r)a;ﬂon(); ﬁ
._ ' AddedBehavior()
addedState
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6. 5 5%
* Component (VisualComponent)
— BN —ANRED, ARSI R BB MR
« ConcreteComponent (TextView)
— BX—AER, ARAAX AN REBIN—EHERE,
e Decorator
— YERE—ME 15 Component X R 16§, I 5E L —1~5 Component$ O —FHH O
» ConcreteDecorator (BorderDecorator, ScrollDecorator)
— FEAFIMERR .
7. WA
* Decorator§ 153K #% & 45 B #ComponentX % , 34 7] RETFESE & 37 KA G PuAT— 2L fi ity
k.

8. MR

Decoratoriiz, 2 /0 A E B & FF B .

1) h#BSHAERE SWRBEYUE (LEYK) ML, Decoratorf=IRHEL T E
RIER R RFMRT TR TLUURARMMSEE I, RRGAEETTE 23 im0 R ER
To MLZT, SRVGERIENFMPIATAE—HH T2 (HI0, BorderScrollable
TextView, BorderedTextView ). XS AEFEZHME, FHLMMARRWERE. Wi, H—
A E B Component BB BN AFE B Decoratord, XELMERRAT LAX —EIRFHITIRAH
YT

f# FiDecoratorf A, A] AR 25 5 L EE B 5 — /454, Hlin7E TextView EiFMMBGAERT,
LT R E P ~BorderDecorator Bf Al o 1T PI YK 4k A Border2E MR 2 5 tH5& #Y

2) BEEBEREMBEHERAKR $H4IE  Decoratorti R ARA T —Fh “EPEIENST" 89
ERFMAR. EHFARBE-MERNVTEFMEPZRAFIRLYFE, HR, R
DA L —METEEAYZE, 3 H FfiDecoratorZS 45 E B WIHLRINTIEE, W LANF R HFEEHE
HEThRE. XM, MARFALARTFEMFLEMS BAM . FHEES T AKE TDecorator
iy & (RZERATHANY R ) KT E LB R M Decorator. ¥ B—IMEFHER
BHE, RAIESRBE S MR TR AT .

3) Decorator5 '€ #9Component = —#  Decoratorfe—/MEHI Q% , MREIINITEIR
RS HE, —MEGTHEFSXMEEREEHM, Bk, 550 R 2K
X RIRR,

4) H# 305t %  RADecoratorfilN# T RABIHEES=EFBE L ERMUMN/INTER,
R S AU E S0 R AR, MARENNEREENNREES TR
. REXNFRETHEIERFEHNKER, BESHEMNH#HTES, BRBHEXIXBRE,
HesE AR ExE ’

9. I

fi FiDecorator B NI R FEE LA T JLA - o

1) Boeg—sok BRI D UHS BT Component Y #E I RE—BAY, HI,
BT % B ConcreteDecorator2E A — NAILM AL ( EALECH+HAN ),
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2) Bk iDecoratorf HR{UTFERN—NRER, BAVEFE LHF Decoratord,
REEFFELBIAFNEEREMNTAREIT —1FRE, XK LIEDecorator[i
Component¥ & iR #BR 35 & 38 ConcreteDecorator .

3) & ¥ Component £ &4 8 £H R THRIEE OB, HEMEHRITE—-NATH
Component® K, FHMWRFEXMRHHAERBEEYN; B, ENEFTENLEOMARE
fEREE . NPAERREE XN EREFHEF, BTN Componentk&A B FHEEMEK,
XA KB, BFComponent KEHWINREHER, RENFLRA-BHEIBFREEND
BRA AT BB R RIE AN

4) ARENFIAEAEFEAR  RITTLLEDecoratorFE— MR ST, BRIURK
BXNMRIITH. ABS—FMBERBEXNRHNE, BN, StrategyS.OEABR—-THAT
BB AR BB

LComponentZ[RABIRIEEARRS, 8 fiDecoratortE XM KHE, StrategyB AR EiF—
g6, fEStrategyBH, AHBERN BT HIRRE— MR R, RIOTLUESR
strategy 3 &, ATIRERY TRABHTIEE,

ﬁ]ﬁﬂ?ﬂl’]TUﬁqﬂ#"zﬁﬂﬁlﬁﬁg%ﬁﬁﬁﬂ@]—/\@_LE‘JBorderXT%“P XEEB AT LA e
AR L F R, X BorderXt R E—4 StrategyXt R, BEETHRLHFE, RITTLUE
RSB E N—N EREEEA, XEFENURENEMHITRARER—HR,

FEMacApp3.0[App891fiBedrock[Sym93a}¥, LEMHH (KK “WHE") F—1 “Fih”
(adorner) ¥R 5| &, XEXRATFARE M REAMARN—&3%Mm, ANHE, MRE—1
MEBHI T — S, AT AR X R X EHT—SBN B, BT ViewkZdF
HEK, MacAppfiBedrock AUl FIRXF H L. NABM— I HEREH— 1R View, 14
HrKE

B FDecorator Bz (X M SMERBAS 48, BRI G 4H 14 TE /6 X & W93 i A AR AT T@ LR,
e A R B, AR,

:::Decomtor e
component &—— —‘ ::r:::::r ‘ aComponent \
decorator-§ R IIAB ___]

TEStrategy®H, componentfH {44 B MIE R GEFHITEREEY T, HILEMNME| HH4ED
MM R HREE, T EFRR.

aComponent

| Strategy :
strategies @ & — 1 { aStrategy \ o

next
next

L suraregy-5megsha |

F FStrategy ) i FI BT E B W componentH 4 LLEN MY . BH—HFHEH, — 1 KEE
LA B ENED, MERMZEONLMSHAGNED -, flin, — M MEHBERSR
BAUEEE N AERHERED (DrawBorder, GetWidth%: ), X & Bk#E B Component 1R HE
KEf, KEEHLATLAMRAN,
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MacApp#iBedrock™®, XMIFEAUATRMAE, B THBEX ROEHFLEREN,
EXFNTRET, BMEEF— “THh” MRIIR, JENRTUESBRARKRES. &
EEMEATANRERFEMHITATRHEE LZH, XTMMESEENCERHHR—1
AEBHRHS, TURSRGBRAESTFRE— B, S, THUER—MTANER
BREOFLHERBREHEN :

10. KA 74

PFC++RBEATMMEAA A B DKM, RINBECLFE—Component
VisualComponent,

class VisualComponent {
public: X
VisualComponent () ;

virtual void Draw(); ~
virtual void Resize():
/7 ...

).

AT X VisualComponentf)—~FFsDecorator, F{1# 4 B Decorator ) FA KT AR
HI%RM

class Decorator : public VisualComponent {
public:
Decorator (VisualComponent*) ;

virtual void Draw();

virtual void Resize();

/7 ...
private:

VisualComponent* _component;
};
Decorator¥2fii 1 _component3L 1|38 £ 5| i i VisualComponent, X ™SE |78 B 7E #1528
BeHh1b. X F VisualComponentsE O 5 LK E—ME1E, DecoratorS#E X T — A 1
SH, X—LPNETHREE K 45 _component:

void Decorator::Draw () {(
_component->Draw () ;
}

void Decorator::Resize () {
_component->Resize();
}

Decorator ) 7K S T #FREGFEMTIRE, HIMN, BorderDecoratordS A B Fr &M A MR
T —4#1#, BorderDecoratorf&Decoratorf) 72, B EE X Drawip/E A F L4 HE ., Fet
BorderDecoratorif & X T —/"FAH K Fi By #EDrawBorder, HELHAIE, XL FRYERT
Decorator2 fr i KA EI R AE

class BorderDecorator : public Decorator {
public: -
BorderDecorator (VisualComponent*, int borderwidth);

virtuval void Draw(); .
private: : )
void DrawBorder(int);

private:
int _width;
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}i

void BorderDecorator::Draw () {
Decorator: :Draw() ;
DrawBorder (_width) ;

. !

254l 89 7] LA SE B ScrollDecorator flDropShadowDecorator, ‘B {145 AT A1 46 14 %5 i 7 sh 1B
EIEk, .

BAERMNA G XA LM UREARR M EHHR, UTRBRERRT i ADecorator
BIE— N EA B R B AT B TextView.

HARMNEE AT HAGERATONRF, BRIVBRWindowBANKEZRET -1
SetContents#24E :

void Window: :SetContents (VisualComponent* contents) {
i
}

BAERAITT LABIE — A IESCHR B LA R A AN IESCRE R 3 A

Window* window = new Window; -
TextView* textView = new TextView;

TextViewf&—->VisualComponent, R PABAR OH .

window->SetContents (textView) ;

ERITEE— NG LR R M TextView, FEHRITIERTHAS 020K
TERM : \
window->SetContents (
new BorderDecorator (
new ScrollDecorator (textView), 1

)
):

M FWindowifi if VisualComponent#: O 5 BN A, B EHAMEFEZEN. W0
REMBEERESIECRERE, A, REEH—L%E, WiXedR{EARR VisualComponent
BEORN—8, HEMRRTDBRERESCRE . KB TAERRNE UM ZEETIAE.

11. &4 5 A

WEERXMRE RS RE T RAGEAEG NS OA4RmEREM, HlillnterViews
[LVC89, LCI*92], ET++[WGM88]1QbjectWorks\Smalltalk2& FE[Par90], —2Decoratorfi =,
bb 382 455K B9 B B A Inter Views ) DebuggingGlyph#lParcPlace SmalltalkJPassivityWrapper,
DebuggingGlyph7E [E B HA 45 2/ RERE, THHRARER. XEBEFETHTS
HRER - ERAE TN RAAIRITH, PassivityWrapper il DL FIEE 1L P 5 A HB3E
g,

{ERDecoratorE XA (UL R R FEEHAFFE, TENOF (EFET++Hstreamingd
[WGMSS] ) BB TX—&.

Streams 2 K ZH VO FHWEMMREN, TRETHENREBR R AT RFRTARE
B0, FRATRE—ITNBREER - XHBAFRTHFRR, TUEURKREERM. —
MIREEN T ERE L — R A Stream2s, EH WA~FIMemoryStream 5FileStream,
BRERITEREEEMT H—LHF. .
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« AARNESEES (TR, Lempel-ZivE ) XWEIBRFITEL.

KR BARE A TOIASCIRRF R, X ERA LIZEEASCINGE F &% .

Decoratorii R IR AL KK X Lo T BB TR N BIStream P HF R G, THHXELE T —1F
e[l R T o

Stream

Putint()
PutString()
HandleBufferFull()

A

MemoryStream FileStream StreamDecorator  JO————

HandleBufferFull() HandleBufferFull() HandleButferFull(} O-f~~~-----=--===-- ‘{ P HandleBuff "uli()ﬁ
ASCII7Stream CompressingStream
HandleBufterFull) HandleBufterFull() -~ |-~ ?"ﬂm&?mhmﬂeﬂm

Streamifl R RHR T —PARE WX FH R4t —EBA/E (Putlnt, PutString ) B TRHEIERF
AF, —EXMNEWNRET, Streamt AR BEHandleBufferFul 1T SERREUIE S5 .
FEFileStream P EE X TXMEE, BEMX P HEEERBISUE T E,

X B K EA R StreamDecorator, ‘EERF T —MEMAGRNIBHIHFBEFEREESAE,
StreamDecorator F2X & & X HandleBufferFull¥ 43 H7#E @ i StreamDecorator iy
HandleBufferFull#/E Z B AT — Lo B0 SM BhHE o

140, CompressingStream 2 TELEEIE, T ASCIT7Stream$F F I 5% ¥ i 7ML ASCIHE
BER M6 BFileStreams, THEBHEES, REBES TR ZH# R BEREHEB T
ASCIIES, FHATACompressingStreamFASCII7Stream# /ffiFileStream :

Stream* aStream = new CompressingStream(
new ASCII7Stream|(
new FileStream("aFileName")
)
Yi
aStream->PutInt (12);
aStream->PutString(®*aString*);

12, A XX

Adapter(4.)#E,: Decoratorfi N A [F] FAdaptert®z, B A2 EEXT S R ER T AR
FTEMED; MERMFAENR N 2HHED.

Composite(4.3)8=: LUK A —NMBUH . F—1T4E8WEs. A, EMHY
B RFEM—EFMNIRTE —EMENAETHNREREE.,

Strategy(5. MR : H— NIRRT LA R M IME; T Strategy B FE /R 7T LAAE
RENE, XRBEN R RRE,

4.5 FACADE (MR ) —X R EHBIE

1. &8
HNFREFH—AEORYE—N—FWAE, FacadeEIRXEXL T —MHBED, X1
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122 ZHBKX, TEAAGAXNRH§MAR 0

AERX—FREEMEZFER,
2.
H—PRENIBAFET I TFREFATRERENE R, — RN BEREAMS
FREAMEGHHEKBEREIE . FRRARHEBREZ—RBEEBIA—1THR
(facade ) X%, ENFRATHE BN THERY® T TR —TIHENRE.

S N
TS

BlmE —TRERE, EAFNARFHRNERNRETFRE. ITREFTRELES TS
FA43&, #Scanner. ‘Parser. ProgramNode. BytecodeStream#fIProgramNodeBuilder, F Faz
WX —HiFS, FUBKNARFREERRXEE, BRRXBEHEROAFFARLC
BEEATAABE RIS ; MIIRRFERF—LAD. IXBAF, ®HEFRET
AR E T REIR A (H B R BAR A B 0 R T ES B Ak

HTRE—AEHENEOFEMNEF RBXHE, HiFTFRELLTE—1Complierd,
XPMEREX T~ HERNENFE—FE D, Compiler BRI, ERAAFRHET 18
—TIHENRETFREED, EATRLRBMEREFNRIOILE, BITEENSEESE—
. WIERKIIMAFTERSBEEFAFA, R OHEENMAEREZSINEMA, BHF
AR ETIEE, T ERR.

TRER

Compller

Compile()

HIRTREE

; E--rScamml' I---—l Tokesn }1——
:----{ Parsor I I Symbol Jﬂ—

E. .' ProgramNodeBuilder l- - -r ProgramNode l_

StatementNode !
lExpmclonNode]
SiackMachineCodeGenerator | [msccodoaonemﬂ | VariableNode ]
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3.ERAM

BB LA T 1E L FFacade i 2

 UREH-NERTRERE—ATREOR, FRESEENANEMA RS BR
Rk, REPEAMFEANBSTEEZENMNL, AEBFREERTERE, WESF
SXFRGHITER, EXHAMEATEEH FREMA R —EERH OB,
Facade ] ARt —ME LA RE, X—REMNKESHAFRUELEE, MIFLT
BB 2] E R R R P DLt facade R

B RBRFSHBEMNTAT S ZRAFEEBRRKNEEME. 7l Afacade XN TRESE
PURREMKEFRGESE, WTURETREAM M B,

c URTBENE—NBREWKFREN, EAfacadeRRXEXTFREFEENADR.
MR FREZ B RATKEE, RATLHEEIE EfacadeftATE R, MR T ELN]
ZEIMREIX R

4. 44

[ Facade | :
FRYE%E .
=\
é —

5. %54
» Facade (Compiler)
— GNP RGEA A TR,
— BEFHERRESELSHTFRENSR,
» Subsystem classes (Scanner. Parser, ProgramNode%)
— LATFTREHTHAE.
— kb HE i Facade X RIEIRMIES -
— WA facadeHEMAARIEE ; BNBCATE MfacadeHIE4T o
6. W4E
P BEFEE ZEERAFacade I HF RS FRLEMN, Facadel§iX il BHERAE LM
FREWSR . RERTFREFWE XX RIEMERTIIE, {BFacadetfiz 4 &AM E
HEARERTRENERD.
* ffi fFacade N F M B F AT EEE R FREN R
7. %R
Facadeti\ A T H—&ME K
) EXNEFRETFRELAHE, BMESTEFALHEAN RO EHEETFREFERER
B E.

www.TopSage.com
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2) EXA T FRESEFZEMMBERER, MTFREATHIBAGEEREREGN.
WHRAXAFBTRAANABEHMRESENETHES . FacadeMAG B TFR Y ZREWER
g, WEBTHMRZENRBERSE, FacadelX T LIIEBRE B REIX R, X—
REEFBRFSTRERSFISHAMBELNEE,

ERBRGRETEBRRAFEBEZEXER, ETFRERUTN, FEREBRLERR
TAELAWE BT E . FFacade®] ARERAIFEEME, MABERAETER/PINEUATFHNERF
THE. FacadeliEXRHEWER FHAREEARFEZRANBHELE, BAREF-NTEESE
—BABREREFAERMH T RS,

3) MRMATRE, BHARHECNERTFRGE. BRAERTUERSES AEMEREZ
el A e ‘

8. £

{# FFacadefi BB EFELUTILA:

1) BIREF-FARZAGBESE FAMRA LI Facade B W EE T I N F AR F
ARG, XAUH#—-PREREFSTRENBESE. X8, ZPRTLLENHZ HFacade
REEOSTFRGHER. XHMHMFBEXREREFINECERANETFRENH—1LIH,

BRAERFEHFTEUSN, Z—HFTERARRNF RGN RE B FacadeX R . HE il
facade, (NF/XNEWFREXNER (— I REN) HITEHBRRET,

2) AETFARAGEEARETAGE —NTRES-ITROHUZILE, EMNEFEOHF
B 7T —HRA—RHE TIREMBIE, MTFREHET 8K, ZE-IEH
AFMAFEORERH, RNEAUZETFRENALMBFED,

FTRENAXBEOGEFAENEFBFETUVRINI; RERONETNFREHTY
Fo MM, FacadeBREAXBEOMN D, HERARE—HES, FTRANEMORTEEH
RAIH, #lin, HiFEFRET W Parser2EMScannerZS Bl & T4 O —F4) o

RELTFRELHBLER, BRBOEENMRNREIES XHX— K. C++HSmalltalk
EENESEBRLTARRU T - 2REZH. R, BAC+IRELBRKECHETT
W T —EZFER[Sw94], XEZFEREREATUNRELALTREE,

9. KA RH

ERIVFHMEE— T Il TE— N RiE T R G+ FFacade,

HIFEFRERE LT — BytecodeStream3s, B LI T —/ Bytecode X R ( stream ),
Bytecode X R #E—NFEHH, XNFHETATHREIEES. RFEREFTEEXT -1
TokenZt, T THRBIES TR

Scanner S B F R WH = E— MR IRFFM, — K= 4E—MRIRFF (token),

class Scanner {

public:
Scanner (istream&) ;
virtual ~Scanner();

virtual Token& Scan();
private:

istream& _inputStream;
};

FiProgramNodeBuilder, Parser3& i Scannert: MR A —RIFE T
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class Parser {
public:
Parser();
virtual ~Parser();

virtual void Parse(Scanner&, ProgramNodeBuilder&);
};

Parser [ #fProgramNodeBuilderZ 5 B I E AT, X 2638 EfEBuilder(3.2) A #4738
HEAME, '

class ProgramNodeBuilder {
public:
ProgramNodeBuilder () ;

virtual ProgramNodé* NewVariable (
const char* variableName
) const; S

virtual ProgramNode* NewAssignment (
ProgramNode* variable, ProgramNode* expression
) const; ’

virtual ProgramNode* NewReturnStatement (
ProgramNode* value ’
) const;

virtual ProgramNode* NewCondition (
ProgramNode* condition,
ProgramNode* truePart, ProgramNode* falsePart
) const; . )
/] ...
ProgramNode* GetRootNode() ;
private:
ProgramNode* _node;
}:

B B ProgramNode T 28 (F 1 StatementNode AlExpressionNode %) i) S 81 #4 B
ProgramNode/Z K 45 #)J& Composite s &, i — B AL H], ProgramNodeE X T — MO HF
BEBFTEMENTFIR (MREHEE ).

class ProgramNode {

public:
// program node manipulation
virtual void GetSourcePositiorm (irit& line, int& index);
/7 ...

// child manipulation

virtual void Add(ProgramNode*) ;
virtual void Remove (ProgramNode*); -
/! ... '

virtual void Traverse(CodeGenerator) ;
protected:

ProgramNode () ;
};

Traverse#4E L) —~CodeGenerator¥f 2 A S, ProgramNode 7 X /MR =4 PI2%
K15, YEBE#ER ABytecodeStream 1 fJByteCodeST R, HH B‘JCodeGeneratqr%%-*/l\iﬁ‘
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B (2 R Visitor(5.11)H, ),

class CodeGenerator {

public:
virtual void V131t(8tatementﬂode*),
virtual void V131t(ExpresszonNode‘).
7 4 G

protected:
CodeGenerator (BytecodeStream&) ;

protected: '
BytecodeStream& _output;

Yi

@JﬁDCOdeGeneratorééﬁWA¥§SStackMachmeCodeGeneratorﬁiRISCCodeGenerator, N
AR R B E R R G A LA .

ProgramNode B 8> F I TEL B Traverseht, XT'E’E‘JProgramNode?XTﬁﬂFﬁTraverseu s
MFRKRITER T SRR SME, XH—H#BHTX, fli0, ExpressionNodeffiXH
7 Y Traverse::

void ExpressionNode::Traverse (CodeGenerator& cg)
cg.Visit(this);

ListIterator<ProgramNode*> i(_children);

for (i.First(); !i.IsDone(); i.Next()) {
i.CurrentItem()->Traverse(cg);
}
}

B ERITRORME T WFETRGE, RERN T ACompilerss, Complier KR —4
facade, EXFPTAFIFRAMAE—E. Compilerfft T — I HAYEE O T HKFE MY 47 IR

R FH A AT AT RS

class Compiler {
public:
Compiler();

virtual void Compile(istream&, BytecodeStreams);
) ¢H ‘

void Compiler::Compile (

istream& input, BytecodeStream& output

) { ’
Scanner scanner (input);
ProgramNodeBuilder builder;
Parser parser;

parser.Parse(scanner, builder); -

RISCCodeGenerator generator(output);
ProgramNode* parseTree = builder.GetRootNode() ;.
parseTree->Traverse (generator) ;

}

FEMAERERETEE TEFANRBAERSFOFE, BREFRATEREE BRI
W, EE—FBERILNERLT, XREGEN. IRGSHERN, RITTEFEHRE
Compilert4 1% M {# Z fE#:Z CodeGenerator A28, XHREF 5 7T LAZE L B4k Compilerd 8
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FEMEANER. HiFsFfacadei®f 7] LAXTScannerflProgramNodeBuildersX A i Hfth — £
S 5EHTSEALEMRENRENE, HRXHIEFacadeX W EEMLS, ENFELSF
RA—RERRED,

10. &4 i A}

FERBRF—1 P B %1% 258 F 32 3 T Object Works\Smalltalk£ % 2 G5 [Par90] /R &

EET++N AER(WGMSS1H, MARFATUA—-THNEMNKE TR, ATFESFRZIE
REHRR, FENBETREE- MV TFREPIH, X—FRELE—FK AProgram-
mingEnvironmentH#JFacaded$, X/ Mfacadei®E X T —sbdpfE (ﬁﬂlnspectObject%ﬂlnspectClass—;“f)
AT U5 Rl X 23 B 8%

ET++MABRFHAT UAESREHNENNYTIEE, X ProgrammingEnvironmentX}iX &
HRASRESH; BN, B2t~ 8. XHETProgrammingEnvironment ¥ fi—
6 5 7R AH B YT AF B BRAE LI iR, FHNABRFHRANERE AN ENRBELE, N
ABRFENRE FRENZA{UFERZNRE LR, '

Choices#EfE R GE[CIRM3 ¥ fifacadeE= M L/ HEZRLH 5B —& ., ChoicesH e his
R B (process), FEffi(storage) Mt Zs [H] (address space). BMNMURA — MM T RS,
FAIERELIH, XFChoices RAERRMBEH L EZ B, KPHFHEANFREESE “RE"
(i Rfacade ), XFIMFES B2 (FileSystemInterface) #1311k 23 |&] (Domain),

somar
Add(Memory, Address)
—<> Remove(Memory) :
Protect(Memory, Protection) HEHAFAE
RepalrFault()
AddressTranslation MemoryObject
FindMemory(Address) BuildCache() —-l MemoryObjectCache I
l TwolLevelPageTable l I PeralstentStore I lPagodMomoryOh]octCacml
l File | | Disk |

B0, BIFHESEDomainfE yHfacade, —Domainf8E—/ itz H, THRET
BRI BN R . XHRARE SEMERE (backing store ) HIRB R Z 8] — 4 Bt .
Domain3ZFF7E—MEE I I AT 5 . BBRAFEX R U RA B R HEER,

EWN EEFR, BUFETFRENTEAE UT—ant.

» MemoryObjectFzn BIEFE

* MemoryObjectCachef MemoryObject ¥ B F Y6425 . MemoryObjectCachesL

B b R—Strategy(S.OVR, M2 (LA HME -

* AddressTranslation® 3 T #uhl BREE 4,
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128 RH#X: TEAAGAHEHH6 R

LR AT PHE, J8FRepairFault¥®{E, Domain?E 5|7 5k 7T 5 Wi 9 b ik AL 38 B R A2t
£ It K RepairFaultRER L 5 XN NENRHRXWERF . 7 LA Domainf) 4 4% Domain
HITER o

11. AR AEX

Abstract Factory (3.1 7] Dl SFacade X —BEf AL RMHE— O, Xx—EOT FA%
PU—FFRAMI TR FREI R, Abstract Factoryth 7] LI Facadetd X o iR IE &
Y- HRHEK, .

Mediator (5.5) B SFacade X WHBIZAR, EHE T -—HEANARNIIER. AT,
Mediatorf) B M X [FH 2 B M ERERFETHE, E¥EEPAB T RMANTTREIIEE,
Mediatorf R BN RMEP N EH S EERF, MTAREESHMBRAEMNRE R, WS,
Facade A FREXNRWEABITHER, ANHEECSTNEESMER; BHFAEXHFE,
FRG WA E S acade I FFLE

BEHERYE, (NFEE—1FacadeXf%, K FacadeXtF % B T Singleton (3.5 =,

4.6 FLYWEIGHT ( 270 ) —X &SRR

1. %8

1B AL EEARF RO KB AN E RN R,

2. FH

e ARFRETERENOTERPRANREAR, EERKEARMBEK.

Blan, KBHCCRHE SIS REE AR HGEIEE, XEBE—SRE L2
B, EEXNRECEREFEEFEANERBRRANR S, flnEEnEE. RE
AN RERRIHFHENZRLRAHBRBNAEFURAFEYE, ERXEHEELTHR
X, FRABRABRLS T UELH BN —438, NTEAZmEAIIEEMFL T
BEXTM AR HTT R, XRFHNFERE. NMABRFHXREWT LAEBI SRS Y BE W,
TERERT - CRREBHREREAMRERTFER .

A
N
2R
P
L

FUnHR

BB AT T RN A K. BRSSO BT ERRE ETHF
MR, ZRBERKENF, FEEUERZETTHE. FUEEHF ARSI FZAHA—
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MXFTRKERE o FlyweightBNfAR T ML EXN R, EHTUMNERFERENTLEE
BRI .

flyweight2—LEX £, B LFERESZ /R (context) PHEH, HHEBIMGHRF
flyweightEBa] LAE A— AL X R —X — A SIEHEX R LM BAE X5 flyweight R EE
MERETHEREHEARR, XEHXERESREABREMMBREZRPBEE] . AT
REFMTFlyweightP, EEET ML FllyweightFHRKES, X&F S E R Ayweighta] L
PILE, MAMPREBUR FFRlyweight i, FRFEGHR ML, BIAFIE, FPRXERHA
R E B RHER SNBAR S22 4 Flyweight .

Flyweight# =% B L6358 & B A 3B KK XE L RN SR F A MBS B kT, i
n, XRHEHRTUAFRREPHE - FEHEE— M flyweight, B -flyweightFHE—F
FHED, (B E7E30 P BB FOHER XA 7T LAE =45t BUET B IE SCHERR B 8 A fi F s R dk
AWE . FRABERNTPRE, MEAMKEENRITRE

ZEE, IEPHEEFAEBRUARE MR EEMM, 0T EFR.

i, PE LA FAAE—Mlyweight i R, X135 1 BAE SRS AR RI#77 -
—MEEFARN R B L RAE M E— L], XL Filyweight T RGIEERw P,
XEXRHREWINT BN R, GlyphZEEXMN FHHMER, HIFFEWRAER
flyweight, ZEFIHHREMPLERIEKITREEASELBLEN . HlI0, Drawi

column

(X X ] row row row (1 1)
‘ 1 VS i s N\ /" “"\ LN A N\ ’
% 7 / / T A
eee. { i b p AN ~).’ 1 ) N\ eoe
R A i S Y A L’ =

d g Y3 X kX1 m

o q u) v )(w)lx z

S~— “——flyweight pool

IntersectsTEPATZRT, AMAEglyphrEEM TR, MR EEFR.

RATE “a" Wflyweight AFHEHMHMFRHND; EFAREFRFIOLERTE. A
FRESHIMEXROER, RBERLERdyweight 2 HEAD . HliN, Row glyphAEEMFX
ROZEMR LT B C A SERIEENRE M HZIA . EltRow glyphfl LATELHIE R mE5—4
TREBENE, '
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7 B2 R A oG K ah

»q Glyph ™

Draw(Context)
Intersects(Point, Context)

A

I | ]
Row Character Column
children chiidren
Draw(Context) Draw(Context) Draw(Context)
Intersects(Point, Context) Intersects(Point, Context) Intersects(Point, Context)
charc

BT AR BN R/ T XEFP R PR, B, MRESBET/PNT — K AT
MBRFHERANYREE . T 1A FHRERARENFERNBRGR TS, FEX
IMXHEEEZK, FEIBI0NEARNFRHNR (RARASCIFRENLE ). BTREHX
HERNFARBCHASABL1I0M, LHRMATX—HEASHEE M. FHk, XNENFH
BT R B REE LR A,

3.EAMK

FlyweightE X B MMM ARBE EBOLTAEREUREMNLERE. HLITHLAR

B B E FFlyweightfE 5, «

« — M RABRFER T KRR,
« REHTHEARBMONE, ERBRRFHEITH,
* MRBRBSECREH AT RIMRRE

o IR MERX R AR,

AR 4 A A RIARX B B S B X RIER B IR o

o R FARFEAKBTWEIRR. H TFlyweightW R IBILE, TS EHEA BB
£, FRRIERKR B EAE

4. %5#
FlywelghtFactory <§”"‘ eights we Flywelght
GetFlyweight(key) 9 Operation(extrinsicState)
it ! xists!
(mrengmﬂglgeﬂywe?g‘\t
}else {
oA o
?stum thmw fiyweig t
ConcreteFlywelght UnsharedConcreteFlyweight
Operation(extrinsicState) Operation(extrinsicState)
intrinsicState allState

Client
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THERRXRERH T A Eflyweight,

' aClient | aCllent \
/) v
flyweight
pool 1
{ aFiyweightFactory GConcnuFlymlgm\ ( aconmﬁywdgmw
kﬂywelghts >\ intrinsicState J rQntrlneIcState J

5. 855%
« Flyweight (Glyph)
— RO, B O flyweight Al A2 IFE A TAMRRE.
» ConcreteFlyweight(Character)
— XL HAFlyweightBED, FAABRE (BREFHE) B EEEE,
ConcreteFlyweightXt R LRI HER . EFERRESLAZATEY; B, BY
# ST FConcreteFlyweight Xt R K&
» UnsharedConcreteFlyweight (Row,Column)
— FHIEFTA MFlyweight FREPTEHILE , FlyweightBE O FIEH N TRE, HEFAR
SREI LR, EFlyweight W REW KR EREIK, UnsharedConcreteFlyweightX 2 iE %
## ConcreteFlyweightSf 2 4E A F 7 &R (RowFIColumnFi X ),
* FlyweightFactory
— BIEHEHflyweight W5,
— RS ILElyweight, X P iER— flyweightf}, FlyweightFactoryXt:ig{it
— N E AR EHERENR— (IRRFENTE ).
* Client
— HFF— - Xtflyweight 5| Fo
— HEBFE 1 (Z4) flyweight WFMRRZS
6. Wtk
o flyweight AT B BT f RS E B AR HESMRE . NIRRT F ConcreteFlyweight
MWRZH; TR B Clienty RFMERITE . 2 A& HAflyweight X R FERIER,
HZRBEREBE.
* AP AR E#%F ConcreteFlyweight2S#17L 44k, 1 R BEMFlyweightFactory %t 82183
ConcreteFlyweightXt 4, X o] ARIEXTEATE M T3 =,
7. %R
i FFlyweight® B, 124, E?R%ﬂ/jﬁﬁ%‘zﬁﬁxﬁb’iﬂniﬁﬁﬁﬂg%%ﬁ JLE Y
flyweight RGN ATBRESE . R, SHE EMFTEEY T 8T, LEHfyweight
WL, ZETE WX,
EHTAHUTILANERRE:
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o EAIE, S S8 MEE

o MRATREHFEHHE

o SMERRSR I BB R R A

HEWFlyweightll 2, FRTALRBE., THREELEZRENH ST K, HXiH
FERKXENATEIIERE, FEINBRERTE HRMMIEFEMENEHE, AR RIR
Ko BTlA, FTLAAWRMTERNTAFE: AXZEE O ATPRSHMEEE, FTHE R E BT 4
RS

Flyweight#X 2 ¥ fMComposite (4.3) ERLEGEERFZR—ITBRAEH, X—BKR
SWR—-NHEENT RNE, FHEMERE, Flyweight®) 15 SR BBFEMHE R KR8
AL BT 4 ‘I@f?%ﬂywelghtﬂ?ﬂj"’E‘Jﬁ’l‘ﬁﬂﬁxﬁﬁ—-%ﬁ' XX F B RGP X RZ[H]
AR I A 5 20K = A R KRR

8. %A

TEEL I FlyweighttE=At, HERUTILA:

1) BIBRAMEPRE  ZERNN T HEERAKBRE LBULTREE S IRISMRRSHEEMN
FENRF B, WRARMEHIMEREMEZNNROBEHEFANE, HERMERER
SERFHEERE. BEAREE, SMBRET S - EMANREWITEER, BiREH
HIFFREERIEE I

Bln, ZERMOCEEERT, ?ﬁmjufﬁ—/\ﬁﬁiﬂ?%ﬁﬁfﬁﬁﬁﬁ?ﬁ%ra AR
B —ITFANRHFEMAERGR, HRAERRETHEHRHEREENFERNEBTHE.
HEFHLH AR, FREEREHWEERAERERHREER . BE@EE CEERNF
EMERMHRAR, W& ESERIIRERRER, BELARFERRERES,

2) FEIEEXNSE FEAMNSERILEY, APAREEXNEHITENE, FEHibFlyweight-
Factory A] LAFE Bl F P & R E /M E MFlyweight X5 . FlyweightFactoryX} 22 £ % 8 F < B E6E
HENR P ERBGEB N Flyweight X R, Fli0, EXNCRGRBIE—BFIFHFlyweight T $iA—
NAFRHIS AR5 MFlyweight3R . B ER PR T4 ARS8 E AR A Flyweight, 5 AFFE,
&8 —1Flyweight, _

HEARFREEMENGT T ER SR B, XHE S —Flyweight NE R, AL

WERMFEER. R, HFlyweightt¥ H BE T ER/DMYEE (Hlin, FATFACSIEGK
Flyweight ), XFIFERIEEALE, FEXFHERL T, Flyweight72 27 LIKARTF.

9. KA T b

BB RATCAA R B RRAB T, BATT LA Flyweight ) B % 5 8 L —/ Glyph#, B
L, GlyphE—#Compositet ( fL.Composite (4.3)), EHEEARYE, FATLLH AT,
X, BIOESITSFERE, Lﬁﬁﬁ%ﬂnﬁlﬁmﬂ:(}lyphﬂﬁﬁﬂﬂ%}ﬁ o

class Glyph {
public:
virtual ~Glyph();

virtual void Draw(windoﬁ*, GlyphContext&) ;

virtual void SetFont (Font*, GlyphContext&);
virtual Font* GetFont (GlyphContext&) ;
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virtual void First (GlyphContextk) ;
virtual void Next (GlyphContext&);
virtual bool IsDone (GlyphContextk);
virtual Glyph* Current (GlyphContexté&) ;

virtual void Insert (Glyph*, GlyphContextk);
virtual void Remove (GlyphContext&) ;
protected: .

Glyph();
}:

Character ) F27E M — 2R RE.

class Character : public Glyph {
public: :
Character (char) ;

virtual void Draw(Window*, GlyphContext&) ;
private:

char _charcode;

}: .

AT REAES—/Glyph W FhRBEURIAEEEE, RITLUEEBRENBERET
GlyphContextX{ 4 # , GlyphContexti2—/MERENFHE, ©4RFGlyphs Fik (u&ﬁ
fi— LA REETE R ) ZEIM—F R R R W T EMERE, NMREFTEFEESRE
B FGlyphFk, #8&H —/ GlyphContextELBENSHEIERA T, R, KRERTLUE
#IGlyphContext A IRBUZZ R F W FHBFERT o« XNFHRBIRLT GlyphZ5# I GlyphHI AL E .
B, %4 FAGlypht, GlyphFJSHEAE R E P E H GlyphContext,

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;
}:

fEH P F, GlyphContextUZIEEGlyphZEMF W YR E . FEHFEIMHELT,
GlyphContext::Next¥§ fil_index#I{H. GlyphBIF3¢ (41, RowHIColumn ) XiNext¥{ER L
WS e R T B8 — S 5818 A GlyphContext::Next,

GlyphContext::GetFocus} & 5| 1E A Btree 5 M B X, BtreeZS WM glyph 2 F 4 A it
5. WHHBINTARGAFHBEHRE, MEARXNFFEFEREE. PR EER
—MFE, TARHZAREIRTRETFERSR, 8- —FFTE.

TR _EERN—glyphE & BB KA

FR(E B HIBTree 5] BEINF «

MERH E X Glyph RS EE . XMFARBUE I E 7 GlyphZs ¥4 o 5 In = M R GlyphiY,
Brree MBI HIBE . i, MERIEHDIERTI02, UTREEKEE “except” WEBNFH
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: ______ 100 101 102 103 104 105 108 107 108 108 110 111 112 113 : E
= J’ SRR TR R

[_Times 24 | | Times-ttalic 12| | Times 12 | [ Time-Botd 12 | [ Courier 24 |

GlyphContext gc;
Font* timesl2 = new Font (" T1mes-Roman-12 ):

Font* timeslItalicl2 = new Font("Times-Italic- -12");
/7 ...

gc.SetFont (timesl2, 6);

FiBreeZWINTE (REBFREN):

| Times 12 | | Time-Boit 12 | [ Courier 24 ]
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BiRRELERIT “expect ” HiF12-point Times ItalicFAFIN—4~#iFDon’ t (HFHF—
MEREHSH ). BiEecIERSIMLEL102, MITFRBEEMgeX N

ge.Insert (6);
gc.SetFont (timesTItalicl2, 6);

BtreeZ5 M8 A 40T B BT «

| Times 24 | | imes-ttatic 12| [ Times 12 | [ Time-Boid 12 | lCourierZr; |

% 6] GlyphContextZ #] 4B Glyph#y FHEBY, EH M T1#FBtree, FRBEMRT, HER
BFIMERSIMFEERN L. BTFFRESARERTENE, FrL AR AN T GlyphZHH/h.
WEEEERERE/, FRNtASS 2 mEReE, ©

FlyweightFactory RRINEENRE — %%, ERREGlyphFHAEX EI1#T a3
3LE  GlyphFactory2$#F SL#| 4k Characterfl H M2 B B9 Glyph, FRATRILZE CharacterXf % ; £
AHGlyphESBZ, HHEEIMIMERERE (I, MW FHIR) BERATR,

const int NCHARCODES = 128;

class GlyphFactory { .
public:

GlyphFactory() ;
virtual ~GlyphFactory();

virtual Character* CreateCharacter(char);
virtual Row* CreateRow();

virtual Column* CreateColumn();
Y i .

private:
Character* _character [NCHARCODES];
b

_character${ 20 6 & — 384T, F8M u%zﬁ{ﬁﬁ%ﬁglﬁ{JChﬁacter Glyphs, ﬁﬁiﬁﬁmﬁ
REF BB AE, -

GlyphFactory: :GlyphFactory () {

for (int i = 0; i < NCHARCODES; ++1) {
_Character[i] = 0;
}

}

CreateCharacterZ’E?ﬂﬁ-‘%ﬁrﬂ*E?ﬁ—-"#ﬁ WMRFAERTE, B EAHMAGlyph, &
AFEEE, CreateCharacterfi 88— Glyph, W HBALAF, HREE:

© AP HEMNRFSFEGECARRLS . S5 MFROFEORRN, e, BFNXmi
LR,
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Character* GlyphFactory::CreateCharacter (char c)
if (!_character[c]) {
—character{c] = new Character(c);
}

return _character|[c];

} ' ‘ ,
HABR B ESREARNEZAL— R, BREFRFHGlyph NEERILE

Row* GlyphFactory::CreateRow () {
return new Row;

}

Column* GlyphFactory::CreateColumn {) {
return new Column;
}

RATT L B X EAAE, 1A P BEEEAMLIEILENGlyph, SR, MRERITEILX A
SUBRTLELE, BMASEARENNE P BFRB,

10. & B R '

Flyweight )82 & 5 £ 7 InterView 3.0[CLOO)F {2 Hi 3+ 4E H—FMiRHEARBIH R, ©
MR EMET — 3R M SR 438 83 Doc, 1k N flyweightBE & A IBIE[CLI2] . Docfi FAKF S X
ZRFBAHETHE—NFR ., FRESAIE-MFERB(EXENEERE N FRUE -
GlyphE#; LA, — M FRUATRECHEFAREMABEEE (RBERHET] ), X TR
ERAMERIIERE, XRMBFBDociE TR, X4 HEHDocumentRR, EREHE—
FlyweightFactory, %fDocHilliXFBIILE Flyweight PR REHN, EH, —/M25180 0004
FR BSOS RB R B K A480 N F R R

ET++ [WGM88]{# FiFlyweight R X IEMAE XA P, S M REIREL WA R EE
WaWMAR (I, Bk, BE. RE-GEHRN “FO4AH) AENwemRs (i, B,
#A ). widgethd i 18 AL KT HRBELE — M EM M LayoutX R . KA LayoutXf LW
MR, BIEFEZETR 2t R,

F—widgetFH —MLayout 5 ZHXT M ( fScollbarLayout, MenubarLayout? ),
HERAXMEE, S NAERE, EREMMLayoutt R AP REX R A Mm, B
AN REXNER, HEH M Layoutd g, N T EFXFHIF4, W HFlyweight
L FLayout R, FAFlyweightRMBEF, BAEMNETELBTAENL, MEABRES K&
BUMIMERSEBREESN], ENTERAXEREREH —-ITHRMABEREN CHITELE.

Xt % Layout i LookXf R QB FE# . LookER —Abstract Factory (3.1), B
GetButtonLayoutFlGetMenuBarLayoutiX FE B B{E KL R — MEE M LayoutX R ., X FH—4
WA XA hrAE, #A— AN KB LookF2 (#MotifLook. OpenLook ) #A4LAHN BLayoutXd
%,

JRfER—T, LayoutXtFH LR Strategy (S WStrategy(5.9MER ). iR FFlyweight3t
B StrategyXF & I — M F o

11. AR £ A X ’

O ERNENABRA—Td, KUERENEN, FURAFFABERATBRE.
©  SLILLHE XA ST B 5B — R 7 #2772 Jh Abstract Factory(3. DR,
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Flyweighti# 08 % FMComposite(4. ERG S RK, AXEMNZSWHE M EHFELH —
BE FMEREHM, '
W, BIFRFlyweightsE Bl State(5.8)FStrategy(5.9)% % o

4.7 PROXY (U ) — Xt RGN

1. &H

AN B SR AR — A A R LU R X A X R T o

2.3 %

Surrogate

3. ML :

X —A M RFET W RERS—NREER T RAERNFETEX N RE A X E#T
BIBAW M. RINZBERB—ATUEXE PR A BB R RES, AEEEXR (10
REGUHER ) WEIBIFHMRK, ERITIH U LAREE, FIHFRAIFEFTIF SO L& 5
—WHERI B EFHBRRMNR . BERFEREXENREEPEREN TR, FUBESE
% AEkaRolf= S pop g8

X—REEAERE, HFE-NFHRANMR, NEEBRREHTURE, Y—1 8
BAERT R SFEXHNRE, BREXEFRITAT 2SI EHRE? KA MM
FHEREREEEVREGX 8L, ANTIASEBREBRNTITALR? B, XK
WA PR N2 g AL A .

BBRBRFREFERAS -1 X%, BESRProxy, BRI EIENESR. Proxyd] LR
B-AERMER, FEAFREN AT LU NEEMER,

(armagorrary )
animageProxy

mage ¢ l fileName @ ------ ]- ----- AC:n::nw ‘
al
L g I mmr |

RE Y amE 488 BE BN DrawELI B A XN E B KNEHE, B&Proxy T RIRE
EEMER, ProxyHEKHEEWIERERAXIEBRMNER, BEERXNERUE, BLM
AT EXAEBRY5IH.

BAVB R EBREFEE— NS S o XA LU S B /B A3 EFRX T 251 .
ProxyRf7 i T BRI R T (extent), BIEHWKAMRE. HTEBR T, Proxy LA EIELHIL
XA BN AT A R AR AL AR P X BRI R o

DA B2 B P 4H b IR T X Mo

SO 4R 25 T TR B GraphicZK B XK O Rk A BB, ImageProxyRIFLEREE
ERgr BRI, ImageProxyRTF T XX BIENTE M BER W EESUF MR . B2
BAEN—NSH % E A ImageProxy M 1E 4R ,

ImageProxy B AEHE T 53X A~ B B9 AE LA B %4 B IE WImage M35 5], HRRBEELHULE
IEREBRE, XAE5I4HR . DrawiR{EOMRIEZE XN BB R HERZE, EEE%E
BT o GetExtent¥B/E RAER BB LFLE A M EIFEFER, BN, ImageProxyik FlEFF
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R BB R .
l DocumentEditor I——"'J Graphic
Draw()
GstExtent()
Store()
Load()
C i O .
| image - - -~~~ - = 4 ImageProxy "“mg ==0) Image(fleName);
Draw() image| praw() O-f--------=--1
GetExtent() GetExtent() O---~++ Inago->0raw0
Store() Stora() : = =
Load) Load) — e
}else {
imageimp ) fileName retum image->GetExtent();
extent extent ' }
4. i& Fl M

EREA tt%‘i@ﬁ*ﬂﬁ?ﬁ%XT%?“‘ET&%‘ﬁiE‘J?“ﬁE@BﬂE f# AProxytés. THEHR—
e A] DA R Proxy = B L L«

1) @EARE (Remote Proxy) J— % R 7EA [ 4 #h ik 25 A B 4t/ A K.
NEXTSTEP[Add94] {# FINXProxy#$3 5 T X — H . Coplien[Cop92] FRIXFHATY “Kfd”
( Ambassador ),

2) BRRE (Virtual Proxy ) RIEFTEWBFHB AKX ER ., FESHHL—T5#R A ImageProxy
PR —FAEN T

3) RIFAKEE (Protection Proxy ) FEH|X EIEX R BTG M . R TXRIIZE AR
BRI R A PR A B {8 . Bil2n, EChoweSﬁf’E?\gﬁi[CIRM%]*KemelProxlesj‘JﬁfF%iﬂiXTﬁﬁﬁt
T ViR

4) EHEHES] (Smart Reference ) BUR T R BELMTEET, BAEUI IR RS AT AT — LBt R4k
ERHEEFHREE.

o SRR LRI R BT A, XEYZREASI AN, T ASBRE @RI Smart

Pointers[Ede92]).

o UE_WEGIA— M FAMRE, WERANF.

« EWA—PELEMEE, RERTLLMETE, URELAMEREREE.,

5. 44

o

Request()

RealSubjoct |—o2ou0lec [ proxy
Request() Request() O-|--=====-=-= realSubject->Request(); 1
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B RIBFT I %) —Fh ] BRI ARSI RE

E: |
(e N0
— l realSubject ® ,' g 3 Joct
| s )
6. 5%

* Proxy (ImageProxy) '
— BE—5 FERAERT LTI RS54k, #RealSubjectFISubjectif)E DAHF], Proxy4&
5| FiSubject,
— Rft—/SSubjectiEOMF KD, XA AXRENEE,
— BHIXEEFR, FATRERRARFBERE.

— HABTH B TR KR .
* Remote Proxy S 3R R HSHHAT MG, I EA R #uhk % 7] o B Sk £ B 4
BHIER,

» Virtual ProxyF] UEFLERKHINGEE, DEERXNERR. #lin, shfl—+ig
B ¥ ImageProxy BfF T BB EAHIR
* Protection ProxyR B VA & T HAE LI —MER T 7 B RIAFR o
« Subject (Graphic)
— 5%& X RealSubject FProxyRZt 3 M, XEERETE{E/A]{3 F Real Subject i3 7 #F AT LA {E
HProxy, ‘
» RealSubject (Image)
— & X Proxy TR TR M LAE

7. Btk

o RIEBIEHANE, 708 YRR E RealSubj eCt%ZVf%FRO

8. R

ProxyB R AEDF MM RAETFIAT — @ BEM S, BERENEE, BnMRELEEE
FAE:

1) Remote Proxy 7 LA Ba s —N ¥ RAFTE T A R s ik 28 [A] B 5K

2) Virtual Proxy 7] LAEFATEARAL, BIANRIEERGIENR.

3) Protection ProxiesF1Smart Reference#P R iF7E i [al — YT R A — L[ 0 #9 &40 3
( Housekeeping task ).

Proxy =8 AT AXT F P B2k 5 — FpFR Z Fcopy-on-write IR X, EMLEREBEFRE
BIBMBAER, BN MR MERWRE—MIFHBRWRE, MRXNMENRERSE
Wigw, MAXEFAHBRALE., AREEEX—ENIE, AT URIERE XX
REBHHBEA XN EHITEN,

#£ £ L Copy-on-write NN FUX SLAH AT FITHE . #NAREANSHE NI AT, REY
RAPER—MESRT A BtEr, REASEENENE. EXMELT, REELHE
DERAREISI T M5 AN E AT, XA smER.

Copy-on-Write B I ki B 4 PR 5 DU K 3L /A Bd B9 FF 4 o

9. £
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140 A BKX . TEA G AR Hp69 548

Proxy AT LIFI LA T — LB S etk :
D) EHCH+PHABRBAN CH+IFEBZEF>. ERX—ERAERTAEBIHEXT
— ARG, ST —EmRRE, X— ﬁTUFﬁ?‘%R%”“W?@E‘JﬁE RERE
A —118%t.
T B B F U B X — B AR LB — MR A ImagePuft B AU

class Image; )
extern Image* LoadAnImageFileé(const char*);
// extermal 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 = theImageFile;

_image = 0;

}

Image* ImagePtr::LoadImage () (
if (_image == 0) {(

_image = LoadAnImageFlle(_imageFile);
) )
] return _image;
-} . e .
ERA-> BB FLoadImage¥ _imagei& M43 E A AE IR LEHNIEEAE).

Image* ImagePtr::operator-> () (
return LoadImage();
}

Image& ImagePtr::operator* () (
return *LoadImage();
}

Bl B VREE 58 i ImagePtrXt B8 FImage#2tE, T4 %‘ T X RAEAE )@ImagePtrﬁ
B — B 4 B B

ImagePtr image = ImagePtr ("anImageFileName");
image->Draw (Point (50, 100));
// (image.operator->())->Draw(Point (50, 100))

FHEEXEMimage BB — M8 WER, BHEEE b%l?ﬂ—/\?“‘ﬁlmageﬂgi"“
&, XERERABEESE—EIERTE R ImagedI 85 RME M. lﬁﬁtlﬂiﬁ)ﬁﬁtﬁﬂ%ﬂﬂfﬁ}h
B X B % ff Image St 5t Fllmageptrif £

BERRATREERFIETE AR ERE T . AEREFEFREMANERA
THAEAE, ERERFANITEEXMFR TAAHE,

ZERAEBN—FRIANBARENS T, ERNXE-TEENRNZBEER —0REE

www.TopSage.com



Bax 4PAHEX 141

Drawi2{Eg AR —MARE REF| AXMERMERE . ERVTFIRIERFDEEF G X
K4y, EXFER TRITRBATISHE —MUERE, mEEEEER,

ER BT TR AR, XERIEZ FIERE M. —Mkit, A MEREEREE
BRERZN, BERBIXNEREELE, FENEREHES, HEEEXLENABRAR
B, BRRIT—BA—HLERFB3IERE.

2) 4% Al Smalltalk ¥ #9doesNotUnderstand  Smalltalk32t—~hook J7 3 7] LA IR B 3h¥ &
#HR, YAPHEZERE—THELE, EEXMEZERAMRTENE, SamlltalkifH
75 tE:doesNotUnderstand: amessage, ProxyZ<#] LA X doesNotUnderstand LA [ & 19 3L {5
EXANHEE .

HTRE—MEREEPHERBLE, MARTELTEMBAETRE, BAITATLIEX

—4R ﬂﬁ@&fﬁi f5 B #Proxy2s., SmalltalksE X T — A ET A MProxy, LHTXA
B,

doesNotUnderstand: I FEFSET: KL Smalltalk RGEEAF —LLH ﬁmmﬁﬁﬁﬁﬂ
BASBRIE R, TIXEHE BT IRER T EER. —— 8% AObjectcH (HTA LR
A ) MAASRESFERM==.

NS ARHE & {8 FldoesNotUnderstand : JESZ B Proxy #id , VR0 Bl S8X — [al @ FH AT o
SHREEIARIRFER Bk E N B IF L& A451R . doesNotUnderstand: H—MMRSE, EFXEH
fEdBiRAb TR, TIAROIRMAHE, Fit—BoRNENEERRERER.

3) Proxy# RER T &4l TR LR  EProxyXEBT2HE T — Aiﬁﬁ& OAEE R
SEiR, W T A4E—RealSubjectZ R4 i, —~ProxyZ; Proxy®] LAGE— AL A K
RealSubject2s, {HRINFEProxyZ L4k RealSubjects (HliN7Evirtual proxy™d), FRAENLH
FHE R,

B—ALH G HA R EY RBIEEAETEURTIERES AT, ARRELHTI e
LR, TREREER FERENFEF. XEKE b{ﬂﬂ‘?ﬁﬁm%ﬁﬂ,l_:‘l:ﬂﬁﬂtiﬂﬁﬁﬁﬁ
WRFF. FEEM—T 9, RITRA—AXH2REAZFRIT AT .

10. RATH

MITF B S T Wif B 78 B —35 #5889 Virtual Proxy, #1HidoesNotUnderstand:3E31
HJProxy, ©

1) Virtual Proxy GraphicZ A BB FEX— D,

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) = 0;
virtual void Save(ostream& to) = 0;

© IfNEXTSTEP[Add94]H #)4 M S0 £ (L H R EENXProxy) W BB FH T B AR . NEXTSTEPH G
hook itk forward, X—3CHLHEE X T forward ik,
© Iterator#iz (5.4) #R T H—FAMHProxy,
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protected:
Graphic{);
) ’
Image2$ 5L B T GraphicE: O B3k B8 B304 . Image® F L Handlemouse# ik, 15
PR HREEGH 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:
/...
};

ImageProxyfllmage LB HH R & O «

class ImageProxy : public Graphic {
public:
ImageProxy(const char* 1mageF11e),
virtual ~ImageProxy();

virtual void Draw(const Point& at);
virtual void HandleMouse (Event& event) ;

virtual const Point& GetExteht();

virtual void Load(istream& from);

virtual void Save (ostream& to);
protected:

"'Image* GetImage();

private:

Image* _image;

Point _extent;

char* _fileName;
};

WvE RERAE T R EGR A ST 2 B2 I, P8R40 _extentT]_image:

ImageProxy: : ImageProxy {(const char* f11eName) {
_fileName = strdup(fileName);
—extent = Point::Zero; // don’t know extent yet
_image = 0;

}

Image* ImageProxy: GetIhage() {
if (_image == 0) (
_image = new Image (_fileName);
) :
return _image;
}

MR EERIE, GetExtent%iﬂ%ﬁﬁi&@ﬁ#B‘JE%Rﬂ‘; BN P EBER.
DrawFi 3 8 E %, HandelMousel][5] 35Fr ElRF B X H 4

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 M B BG4 B R E— MR o Load B BIXME B IR AR
GR) ARk 88

void ImageProxy::Save (ostream& to) {
to << _extent << _fileName;
}

void ImageProxy::Load (istream& from) {
from >> _extent >> _fileName;
) K

BE, BRBNAE “AﬁTextDocumentﬁBﬁB@,@GraphchTﬁ;

class TextDocument {
public:
TextDocument () ;

void Insert (Graphic*);
/7 ...
}: _
AR LA AT 7 R ImageProxy il A B SL A X4 5,

TextDocument* text = new TextDocument;

ééxé.;xnsert(new ImageProxy( anImageFlleName V)

2) 1% FidoesNotUnderstand#jProxy 7ESmalltalk®, #REILLE XABHK Hnil® 1928, FE
X doesNotUnderstand: AL &, XAEHE—208 KA HE,

TEUTRFPRIBRZAIEE — realSubject ik, KHKIEEE ML, FEImageProxy
F, ZHFEEEERTEAR T Inage, HFAELBENEQRE, B/FEEImage, EFH
perform: withArguments: AT BAR B 2ESLAR P RYARLETE B

doesNotUnderstand: aMessage
~ self realSubject
perform: aMessage selector
withArguments: aMessage arguments

doesNotUnderstand: B S $(JEMessage M — P EH], EERNAERERBHELS . U,
REERRBELSA LA, BHAWELRNFESE, 3 ErE S M b,

doesNotUnderstand: i — PMUR R ET UPATE B A ELIE, B, RATETUAXHESN
J7 A i— protection proxy, BP$§E—/ FILAEESZHIE B HE GlegalMessages, REHX
MEEXUT HE.

doesNotUnderstand: aMessage
* (legalMessages includes: aMessage selector)
ifTrue: [self realSubject

© JLRHAMARAIILIObject (X5 ) FERMATHIES, FUBXABETFR “EXT 1%, @R
A EObject”,
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perform: aMessage selector
withArguments: aMessage' arguments]
ifFalse: [self error: ’'Illegal operator’]

XN EEAEREE-NHEEZH, REENAENE. MRAEAEMN, WakR
error: 450, BRIEAHEE Lerror:, XWH=E—MERMOTHRIEI. EHilk, error:BE X%
R R A E AR B—EMNObjectIEH#E I ,

11. &4 B A

L — 47 virtual proxy 73k B FET++8 XA HL 2,

NEXTSTEP[Add94]1fFEﬁﬂ(?@NXPrOXYHﬁ?&'ﬁ])f’ﬁﬂﬂﬂﬁﬁﬁﬁ%ﬁﬁﬂiﬁﬁﬁ%, YUEPE
SR RE, RS XL ZAERE, KBHEE, REMHEMEHSEHITHTD,
HHRILEHHE B AR A TBRELAE, RO, TEMTA R RSERAD, B EIMREES
NXProxyXf £

McCullough [McC87]i1 T #ESmalltalk+ S B RLERR X S H9AIE, Pascoe [Pas86]i
WT IR “H3%4%" (Encapsulators ) 1277 &5 8 F 9 BIVE A LA Bt AT Ui el #2 l

12. g XA X

Adapter(4.1): EECEFAdapter’ A E AR MY RBH T —MARMED ., MR, ABEEH
TS5ERMEEMRMED . RN, ATWHRERHRET 8 S4TSR ST HERE,
Hit, Ry 0LR i R R EEON—1TFE,

Decorator(4.4): R decoratorLIMF 5B, {Edecoratorf) H AR —F .
Decorator A X RIEIN— 1SS TEE, AN f % %4 SR AU _

REA LI S decorator Y LHRML, BEREMLIKEE LHFZES. Protection ProxyH]
LI BB SdecoratorfI L HEAR L, B —J5H, Remote Proxy M ST LA EESIH, ™
HE—ANE#ESA, W “EPID, FHLEREWMbIL.” Virtual ProxyFFi4 i E(E F — 8
B35 H, flin—/i g, BERLHEBSHER—1EZ5I .

4.8 ZMBEHITIE

A REELERE TEMBRKAZEHMLYE, THEEMNNS5E MMEZ R HHEL
o X RER B b S BRSAKE T F—MR/ANRIE SULRI B S E AR AR . B4R
ZEMARNG AT ETRAOBEX, MIRASHEATHRAEN, BRIEAUEERT
RERANAREE EETH, RITEX X EEREEN, ERTENS 88N T
T

4.8.1 Adapter5Bridge

Adapter (4.1) #\H Bridge (4.2) A RA —EIELFMIFE. EMNHA R — T REAH
T—ERELMREE, AMEMTRENRAEE. ENHBEEAINE ZUSIH—I A H
AN R RTER, ﬂ

XEHANARZLEEATENEENAR. Adapter RN EBR AT RRFENCHE
AZEARLERAEE, EA%EXEEDRERHIIN, BARERENE 8 TRESIMTEL,
XA AT EN AR R PR E—HTEHRT, RESEEMHRIE. 5
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— b, BridgeXNXMEEDSER (AIRES)) XABLHETHE. BRAX-EX
ARFREREZAENE, ENRIAPRET - MEEMED, Brldgeﬁﬁ‘lﬂAE%—%E%
B 58 R BT I SE B .

BT XERR R, AdaPtef*ﬂBﬂdgeﬁiﬁﬁﬁ'ﬁfﬁ?’—Fﬂﬁ"éﬁ“ﬁ%H‘JZ(HIV\& 109,23
FNRRER L FRE TS, RALEFHAdapteri=N, HEN—BRERN T HLRHBE
. WEEBEARTHN. KX, BridgefFRAZEFLAELTNE: — M HREEZ ML,
FHMBMLHABHEEEM T EIK . AdapterBEAAERE LR F 5 LHE; TMBridgeAEH
HRZ R, XHAEERE AdapterBE X A MNBridget,, REBN B X TARRARE,

Y] BEA Ffacade(Z: W Facade(d. SR B/ —HIM AR EE LS. EXHBERZA T —1F
5: BP Facader® X—/#r¢9#c0, TMAdapterM|ER—MERRED, ioF, SRHBEHN L
AemOMRTE, MAREXN—12FED,

4.8.2 Composite, Decorator5Proxy

Composite(4.3)#E = FDecorator(4. N R RARUNGEHE, XA EIIEHETRLAHE
AL ERE MR, X—HFSTRESERIAR, decoratoriFRE—4~iR{LHcomposite,
ERX—RRABE HxDecoratorE R E R . MUKMETFREAS, A, XEEIXFHME
AW BHARR. .

Decorator EZEFERBEBATEEBTFRTHMNZHEMAT . XMBLTHESLHNE
MEEH G, NTTRRTRABMM, CompositeMAARFRIMB R, B EEMES, HEMIX
RIXREEBURE— b, MBEMNRIUBESE— T NERLAE, EESRETEM,
ﬁ'ﬁ?ﬁ‘:ﬂ‘%ﬂ? o

EEMNWEMBARAAR, EHEFELME, EiComposite 1 Decoratorf8iz i # ) F]
ﬁﬂ% EFAXFHAEFTRIMN, RIETELFHE, UFHE LR EEE—EE
AR A, XERETHSE —THEE, BEH—Bcomposite T Mdecorator 72, BFH
—BLHRRENERWEBER, AT, composites Mldecoratorf A HXFAMED, N
DecoratorfE XA EE, compositef2—MConcreteComponent, T Mcomposite ERHAEE,
decorator/ll 2 —"Leaf. MR, MMIA—ERRNFERH, EMBRAIIFL, BEMMBEHAERK
25

B —F 5Decorator M AR BB R R Proxy(4.7) XFMEREHR T BRI R
Ht—E B E LRSI, proxy FldecoratorX B M SEELFR > ARR B T A B — X R 89484,
EflmX MR EEF R, KTERE, EMNEREREMNRITEH,

i Decoratorfx\ — 4, Proxy BMAMR - EF A BUE—FWED, B
Decoratori X AR KR, Proxy MAFESBHBMZAEER, SUREBEAAETIR
TH. EMBRE, YSEEVRA—-NEEATERAIFETEN, IXPTLHEESE BN
, B, SAEEBREL, BnZRHSELERFATEN,

TEProxyBER P, LA TXRBIIEE, MProxy#fit (EIE4 ) N EMIE, 7
Decoratorfzx i, HA(UERM T IR, T—1HE M Decoratorfi T EMEMIIEE
Decoratorti X 1E fl T IENARE (ELAFE) BEM R W 2T HIL. XA B k:ME
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#1734 & B W Decorator B X — AN AR B 4> . TIZEProxy R R ARX A, BHH
Proxy# IR —F R R (Proxy S ERNELAZEHRE ), XFXRATUBESHNES.

EAEMXEEREFERE, RN TEENRRITIBS - KEENEE 24
FIERBRITE, BEXFABREXLEXASBESHEA. T LIEEHE — 1 proxy-decorator,
B A proxyiRiN3EE, R —/decorator-proxy R BH— MERM S, REXFMEST
AR (RINFHEEEIRMFT ), BENT LSS R—8a ArER.
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FABERXG R EEMN MR ASE. TAREKXA R RBRERK, E#HR
ENZEaEEER, XUEKXZR TESTEEUBENERNER K. EMERNER
FNERREBBNRERBRE TR LR, |

T ARERE SRV LB SRTN. FEAFEMXEMNER ., HPTemplate
Method (5.10) B AFEMBE . ERAER—-ANFENHBRENL, EESHESGZEE,
B—H AR THRRER—NEERE, TREHRBEUREZAZEE. H—M1T
N R Rinterpreter (5.3), BH—ITXERRA—-NIEBER, HLH—MRBEESIEN XL
LB ER—RAE,

TAMBERFEAMNBE ST ARYR, —HITHANRERXER T —ANEHXNRER
HEIMELEREFE— MR EBLERMERIESF . XE—NEERRERNFHTR
AT EH T @5 . MENRTUFERFERAXX BTG H, BRSEMEINEeE. &
BEHERT, B—NNWREETBIA LM%, Mediator (5.5) ZEXTEX R HF|A—14
mediatorX 42 LA B X FF A H B . mediatori® it T HAFE S e Y B] 21

Chain of Responsibility(5. )REEEMHHES . iRl —FKEEX RERR M m—3F
REREER . BIBBITE 2 AT — 555 ER AT LA AR R 7K o ‘fﬁﬁ%‘ﬂﬁﬁﬁﬁﬁ%ﬁ@
AT LA BT B 2P E MR iR S 5 B4 T .

Observer(5.7)HE = E IR R R B KL R . JLAIA Observerf) Bl F & Smalltalk Y
ER/REES R, HP—BERMRSEATL, SRNTAREEHRSBREA.

Hir A 2R E AT EE I RP I IERBIRGE. Strategy(5. 9
HEHRAEXNSES, XHATLIT @S E BB — X R EAREE . Command(5.2)H5K
BHFREERENRS, IHTRAIEASECREE, WTUBSFRHEREFRE, SEUR
. State(5.R) AT E—-TMNEARE, FHRIX XN RIREX R, ZXF
KUREEWITH, Visitor(5.11)HEZHFENRZEMEFTH, Titerator(5.4) AR T 1A
AR — 1A PR R TR

5.1 CHAIN OF RESPONSIBILITY (HR 34— S 1T A BER

1. %8

FEEANXNEBEVNSLEETER, NTTBEFERAREZEMNBRREZRAOBERE., BX
SNt RE N —REE, HFITEXKEFBZIER, BRF I NRLEEERNIE,

2. FH

FE—1EEAPRAEPR LT ICEXMAEBIG. APEFEME -7 LRt
uﬁﬂﬁ%ﬁﬂ,ﬁ%ﬁ%ﬁ%&ﬁ?ﬁﬁ%%ﬁﬁ%%—%%u&ﬁt?IoMm,ﬁ%
EF H AN BIE BT M EE O PRLUMNRARR. WENF—-HIFEERAFEDN
FUES, MAFPREN KBS —RTHI LT XWE—REOFEEEFES — Lk, B4
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XHTERE

RULTR B4R, BARYE LR P (generality) B A BB BIR TR MR F RERFEBER -
mE, BAR, AXEAPRAEAMBETEE TR RATE BIERET R — x5 N B
YT b 3CLA AT A ES By R BT R R

LR [RIRE R 3 A5 B SR M R N4 A BB A R R AR B R, BAD
BE MR ERITEHEROXNR 5 RRERBE %E‘Jﬁ%ﬁﬁﬁ(decouwe)o Chain of
Responsibility B 2, & 1R ER NN % E A8

X—EAWEER, F2MNRLEE-MEROILE, NTTBBREAXEMERE, %iF
REXNRELBEER P RLEEE, WTFEFR.

ME—IXRIFLE, SPREAFERONREARALEE, BARRAHTHT MK
HE . BEROMZHAHHANEHF X RESLBE—RIEZFRE —-TBRW
& (implicit receiver),

BEAPE—/THA “Print” HEHAEOHAFLRGER, MRS E—1
PrintDialog 5L H, ZEAMECHFBHMAXN RN RER), TENXEER
(diagram) UeBA T BIE R ERIGEEEE:

aPrintButton aPrintDialog anApplication

HandieHelp()

FEXANBFH, BEARaPrintButton R EaPrintDialog AABZFE R, E—E#¥EES
anApplication, anApplication A THARE ., BZERWE P AEES | FHRAWRN TR
2.

BN RIER, HREERE VR M (implicit), BNTEE WM REE —BHLHEE
KA EREENED, BN, FHRETE N —THE MM HandleHelp BIEH
HelpHandler#$, HelpHandler W HFT A RHEXN R LML, HEETHE XA —TEBA
(mixin ) 2, XFEARALTEES BYE R AN ¥ HelpHandler {EAR—AL3E, MIT R EER,

el . XIEAE, FIRN A2 E S Al HelpHandler #/ERALHE# BIER . HelpHandlerf
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HandleHelp #A/FERE MR HRERABE Y. FRUTERE G —RIELITEE SHIE L TRA
B BWENTA 6 ABRE KB RZH R,

handler
HelpHandier
Hﬂ"dleHG’P() Of----- handler->Hand|eHelp(ﬁ
Sosteain | *
if can handle
I Dlalog | utton ) lSho{wHelp
else
HandleHelp() O-f---< Handler::HandleHelp(}
ShowHelp() - }

3.EAK

TE LT %44 F {8 FiResponsibility 5 :

« BENEXRATLALE—MER, BOXREEZFERBITHZ B SHTE
o REZERBBH SRS R T, |2 SR — MR R,

o AT E —MERM R ES N EAHTEE

4. 44

successor
e

HandleRequest()

] ]

ConcreteHandlor1 ConcreteHandler2

HandleRequest() HandleRequest()

— P HL AN B R R G5 T RB AN T B B
. aCllent .
aConcreteHandler
aHardier f ( =Concretatiandior )

successor @
l successor ’

5. 554
 Handler ( #iHelpHandler )
— XA EFEREED
— (A[3%) BG4,
» ConcreteHandler ( !1[1PrmtButtoniFﬂPrmtDlalog )
— AEEFARKFER.
— AR ERESRE .
— IR EZIFER, MLEZ; FUERFERERGENERE.
» Client ' '

www.TopSage.com



150 RHEX. TLA G ARG

— 8% | B9 Bk kb 38 3 (ConcreteHandler) W S R 32T K o

6. tE

« YEPRZ—MERE, HRITEEEEZEA— 1 ConcreteHandler X R AFLHEE,

7. %R

Responsibility #7A T FI 4 = ik 5 (liabilities):

1) BB e R ZERER AR EHERER KA — X RABEEFER, HRE
MEZHRSY “EH” tAE, BREMEREHEENTHERHMER, BEFHHE
ARAEENEH,

GRE, BR#EURENROHELERE. ENUEREF—RERERERSIA, AR
RREFERANREEZENTIA.

2) ¥3% 7 £ 21 £ 38R IR (Responsibility)#) R &4 MFEXMRPOIREFR, HFHEHRK
BEEHREME. R LE S FEZE AT 2% 2 AT 3h 75 A 1 N SR8 SOk 4 hn Sk AR Ak 3 — A
TRAAREIAT . VRAT LUK X Rl -5 8 A5 B A B fL AL B0 22 B 4k AR LR 45 S TR R A o

3) FApiE#ER BRI HERBEEHRNEKE, BLARARRIEE—ESBLEE —
ZERTRBE—EHIENRRHEA L, —MERETREZEREF R ERREMNEAZ
hb, '

8. £

TERERFEE P EL AL R

1) £ s®AR FRFITET LG RERE.

a) & X H B GE # 7EHandler P & X, {EH17] i ConcreteHandlers & 5E ).

b) i FE A W '

RGP FhRe X THOESE, BREEERCHENXNSRE FARERG%EE. fa,
E—TEr—BEEREWS, KHHSIATEX— 1B E%E. 5084 (Widget)
TR RO A XM, Composite (4.3) Fi¥guiHie T M43 .

UEH WY IR RN, E2TUEREN. XERATE T E R,
TIE R A 25 8] o ELA0SRR LS AN BE S BN FA BT MR ST 6, AR AR08 UM S 2

2) @G E WMRBEEAHNTIATEL—18E, BARLHMEEFIAEN. XFHHE
B FHandler RUE X ZHRWED, EBHLEPEAERE. X¥FHandlerfRET
HandleRequestf Bt & 3L F:HandleRequestH G H (MREH BV HEFR. mE
ConcreteHandler FHIHZFERABNE, EAREELEREE, BAEHEBRETIHITE
FUHHEER.

B4kl — 1 HelpHandlerZE3, B4 — NG E G

class HelpHandler {

public: ‘
HelpHandler (HelpHandler* s) : _successor(s) { }
virtual void HandleHelp();

private: : '

HelpHandler* _successor;
}: C

void HelpHandler::HandleHelp () {

if (_successor) {
_successor->HandleHelp() ;
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}
}

3) AFHKX WUBAREWFERRER. BUENER, LinfEHandleHelp®IHlF 9,
R B—EHS K (hard-coded) BAEMA . XM FETHE L, EIRR8EF XHandler
¥E X EEM—HIFT K.

B—EERMER—-NEEEE, XEHL— I EREBWM— M ERERE - FRE)R
S8, XMFEIFHEREBAR ., HE—RERE KX I 32 775 5K 404 4553 6] & L i
ER—3

XM FEENRE, BERERRMFEARRIFRABLUSRER. B, TEHAE
RELHFERERFERSH, BRENSIAHF TITENEC, BR, X TERERA—
MREREERAKRES,

HRRSEAGEE B, BT AL R R R IRH RS RequestZE ] BT
HRER, MFRBEMNFRTHENTFERENL . XEFRTEXARRMNERSH, hBE
WFUE R BB (BIENIEME B —MRequest FE) LITH A X E B4,

FFFIRIER, RequestP] & X —/i[a]28 (accessor) I LLR Bl R IR RAF . &, MR
SHIES XIS, BEZEUERETHNERER.

LT —N 40 IR BRI HESE (sketch), EFEAFERMBFIRER ., & X TEFERequestH i
GetKind#:/ER AR F A RY:

void Handler: :HandleRequest (Request* theRequest) {
switch (theRequest->GetKind()) {
case Help: .
// cast argument to appropriate type
HandleHelp ( (HelpRequest*) theRequest);
break;

case Print:
HandlePrint ( (PrintRequest*) theReguest);
/1 ...
break;

default:
/7 ...
break;
}
}

FRAE T E E X HandleRequestd B IR H . FRRABERBRIMBRHIER; HMH
HREHEEARXE, XBBEHHNYT BT (MAREE)HandleRequestIiE, B, —4

ExtendedHandler 7253 & T MyHandlerhf{4< #/HandleRequest:

class ExtendedHandler : public Handler {

public: .
virtual void HandleRequest (Request* theRequest);
/7 ...

};

void ExtendedHandler::HandleRequest (Request* theRequest) {
switch (theRequest->GetKind()) {
case Preview: ’
// handle the Preview regquest
break;
default:
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// let Handler handle other requests
Handler: :HandleRequest (theRequest) ;
}
}

4) A Smalltalk ¥ § sh4: 4L RE] L8 FH Smalltalk ¥ doesNotUnderstand ¥l % &K
BHE MM 2K B #idoseNotUnderstand AJSEHUAHTR (trap in), MBI BEE XL, ATHE
HM— TN RMERERREZAEL . SRBATEFILARE; R {UAHEERBRXEBHFER,
Tk #idoesNotUnderstand % & BT A HABAIFH R .

9. KA T4

TEHYAIFENEETE-MEREANERT RS S, BRELNALAEERY,
#FEERE— T ERMRE, RITEEAAET DAGERRPEER T FkEEsE 5K
B DA AR R, HERIM G A Handler2i 8 X—A5| S S HIEE DA 4RG3
HEAER

HelpHandler 85 X TALBABIERMWED ., BEP—MEHFEGEENT), HER
T BAL X RETENEUENTI A, X8R IELHandleHelp, BRI FEERE X,
HasHelp 2— /MBI #A1E, FITREREAR —MIXMFBIEE,

typedef int Topic;
const Topic NO_HELP_TOPIC = -~1;

class HelpHandler (
public:
HelpHandler (HelpHandler* = 0, Top1c = NO_HELP_TOPIC) ;
virtual bool HasHelp(): S
virtual void SetHandler (HelpHandler*,; Topic);
virtual void HandleHelp():
private:
HelpHandler* _successor;
Topic _topic;
};

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() ;

}

}

BB HE DA 4E R Widgetili R AWM F28, Widget/EHelpHandler T3, ERFTAMA
FPREJTEBAEMERK B . EIMETUERD -FMETRARKZHGTN)

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) {

www.TopSage.com



FS5E FABK ) 153

_parent = w;
}

CERNMFITH, AR EHE—4HEE, ButtondsEWidget2i i) 725, Button 4
& RS TS S TR O AEME RS BB R,

class Button : public Widget {

public:
Button(Widget* d, Topic t = NO_HELP_TOPIC);

virtual void HandleHelp() ;
// Widget operations that Button overr;des

}:
Button/fi 4= fHandleHelp B Gl X E K A SR TA W EE, WMRFREEFEX—1

BN/, #iAHelpHandler fHandleHelpR{ER XA RE R A ERIE4E . WRAFHHE
B, MLAMEBERE, FHBRER.

Button::Button (Widget* h, Topic t) :-Widget(h, t) { }

void Button::HandleHelp () {

if (HasHelp()) {
// offer help on the button

} else {
HelpHandler: :HandleHelp () ;

}
}

DialogsE 8l T — M RUUKIKEE, RALEHNERERR—E OAGTRE RN BIER
SRR . TERAIERLH q’ﬁAfE%%ﬁEApplicaﬁonEﬁ—/I\iﬂ A

class Dialog : public Widget {

public:
Dialog (HelpHandler* h, Topic t = NO_HELP_TOPIC);

virtual void HandleHelp();

// Widget operations that Dialog overrides. ..
A S
)i

Dialog::Dialog (HelpHandler* h, Topic t) : Widget(0) {
SetHandler (h, t); -
} .

void Dialog: :HandleHelp () {
if (HasHelp()) {
// offer help on the dialog

} else {
Helpﬂandler HandleHelp(),

} °
}

TE4% B AR Wi 2 Application ) — 354 . N AAR—IH DA, FEikApplication A&
HelpHandlerf B #7325, g—'/\'ﬁ?ﬂﬂﬁ:ﬁ%ﬁﬁlﬁ—ﬁﬂt 2 AT SR A5 TN A Y —

HRES, HEETURME—RIIARH B L,

class Application : public HelpHandler {

public:
Application(Topic t) : HelpHandler(0, t) { }

virtual void HandleHelp() ; _
// application-specific operations...
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}:

void Application::HandleHelp () {
// show a list of help topics
}

TEORBORINE BL IR, WAWIEEBRITE, B A S RRY SHTE
HXH T,

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);

RATRT X4 b E B R B FiHandleHelp A fil & AH R 85 B iR . BN R IF 138
£, REX @K HandleHelp:

button->HaridleHelp();

EXMERT, HESAEZER, FEEEMHelpHandlerdSE 7] 4E A Dialoghd J5 4k
&. WhHh, BRIBSKETMSHAHEE. BEAEESESREML, KREETUEREE
RS LT XA BER.

10. L4 i )

WEREFEHRFEESAEA P ES, XHandlee2REfIFERARRNLZE, BRER—#
W MAP ARG PARSIRES, — R EH SR . MacApp[App89] FIET++[WGMSS]
WZh “BEifabE”, SymantecHTCLEE[Sym9I3b]#RZ N “Bureaucrat”, TiNeXTH]AppKitfy
#% “Responder”, ’

B I8 BBEL UnidrawE X T “&4” CommandX £, BE#%E T X4 ComponentHl
ComponentViewX T R [VLIOIHH K . — Mot 4- B vl S AT — M R1E,
XE “4” MEBER. XM TFELSH—F RN “SRENBR" Wk, WEMHE
HRETUHSHERRNEH . —MHERAGARETERSBBRERBENAMY, T
PSRRI EH R A TR, ks, sUERT —1REHE.

ET++# IR RERABEENEY . Y— 1 EEMNROFTEH TSR —FPae, A
fHInvalidateRect#fE, —NEE X% B © ARBALEInvalidateRect, FNEXER ETXTH
g, plan, — BB R BRI — LRSI R (Scrollers) B I K2%(Zoomers) I X R H1,
XUMBEHREHLIRRL . BRREHE, NRUERIEBRRUZREE B ERX S, B
B4 M InvalidateRect (9 SE L RIFRABENEZNR, BRETHEE —ITHMREE—
B 01 (Window)35Bl. %81 CHCEIERAT, MEASERMIERESR, 80 EAS 0 RGED
HFORER, MiiiEInvalidateRect, -

11. A XA X _

R4 % 5Composite (4.3) —BHEH, XFHELT, —MHENEETTIERERIEE,

5.2 COMMAND (%4 ) — X &TAHRER

0 3: .
B— P HREER MR, NIEFRTRAARBERSE S ETSEA; XHERHA
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RICRFERAE, URSRFTHIERERE,

2. % &

h4E(Action), EE4(Transaction)

3. ZH# .

At DFAREMNREZFR, HEIFRHEXLTHERWRERFTRVEZENIMEL
Flan, APRETEACBEERAMKEXHENMNR, BENPTHERBERFEA. BETAMH
AR RS AP EBZIER, BN RA M T RN 5E % i B XT 2 08
NMRME, T TEMNBITE TEMEFROBESZERIITHRE,

A D R A B 2R L — A Sk 3 T R A X B A [ K8 8 M RL R X 4R R .
AR R AT B R MR R —RE g%, X—ERXHXRERE - MR K Command,
EEXT —MUTRERED ., KR BRERXRE— MR MExecutefE, RAMCommand
TFRGBRE R - ERAER, L HExecutedffE, FEEHIE RBUNENIE, mEkH
BAPATHIER TR REGE R,

Application >& Monu Menultem |K>————» Command

Add(Document) 1 Add(Menultem) CIhkédb Q Execute()
Document T _4— R

command->Execute() H
Open()

Close()
Cut()

Copy()
Paste()

FCommand S R AJBAEZHELIARXE (Menu ), B—KAPHIETNAR AR
( Menultem ) 2593251, —/ApplicationZS 8 BN B AT ENTHISE AT A R E AN H A AH,
% ApplicationZ$ iR BREF F P E 3T FF M Document X 52,

B A E— KA E B — R AMN Command FI LR, B ERET —HEMR
B}, ZEMenultemXt 28 E KW CommandST R K Execute 5 ¥, M ExecutedhfT 485 #1E,
Menultem*t R H A HE A1 A K ECommand M Bf—~F 3, Command 73 BAEHE H RN
B, MExcuteB /BN AR ZERE N — 1 REMR1E,

#ilfn, PasteCommand 3% ¢ M BY kAR [a] — N3RS (Document) ks I 1E 3C PasteCommand ) #
WHER—ICREXR, BREZHLAREERN . Executed{EH i F & Document i Paste
fEo

Command
Execute()
Document A
Yo et ——]
cut) S e [ PastoCommand A
s::yte% Exmo [« R I document->Paste(} I

T OpenCommand#JExecute¥/EHH AR : ERAAFMA—INCRZ, BIB—HERL
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RSO SR, WHEAEABBCE L AX SR P, HITFFEHE,

Command
Execute()

Add(Document) application | CPenCommend
Execute() 9
AakUser() ;
nama=Al

A B —/"MenultemT ZHAT— RIS, B0, #F—TEEERFK/NEH K Menultem
7] B —~~CenterDocumentCommand ¥ £ fl—NormalSizeCommand % R & . B JiX T
Z &ML BRERRHFTHRBF R, TRITE XL —MacroCommand3Fkik—/Menultem#f7{E
EHENAHS . MacroCommandZ— M EE K Command 72, BEHRIT—1TwSFF,
MacroCommand & A BiH A9 80, TR a4 & B8 OGERIE .

commands
MacroCommand

Execute() @

for all ¢ In commands
[

BHEEXEAFH CommandiRX 2 BRI ARENNRMEFITHRENRER
FERA YR . XERMAERITAF FERHAERRKOREE, — ARG e
S5/ RERF—TTieE, RATILE1HFHENE A Command FRMF—EFEPAT, &
BT A B Command Xt 5, XFIHTEH ETIXARMIEE, RO ALEDREILA
£ A HE R B A T 2k R4 A (command scripting) . B X282 B LR AT BETY
REAREZ—AEREM R NTAEMMARZE, MAREZERESBEMTHRIT.

4. ERM

YHRE T RKRES, Al ACommandi& . |

o & EE TSI Menultem X R AREE, B HFRITHSIEUSEARENR ., KRATHSE

EEPHEE (callback ) REFREXFSEALLE . B8 EERBRIE RPCELL
T, MEBENBEENTENEHREHEAA. CommandBz=2 Bl HI #— Xt
KA.
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« EARRMNZTEE . HFAMPITER, —~Command Xt H 7] UHF —NSHHFERT X
MAERH. MR ERMOERETH - S5t S RIEXHFREFE, BARTHER
RKFERM TSR ERE S M ARMHEBRIFEIRILERZKFTR,

o ZRFBUHIRIE. CommandfExcutet{E AT 7ELHEBRAE R RPR TR MERER, TEBUHRIER
XARS ARG IZBIENEN . Commandi O LRI —UnexecutedffE, %EpIE
BUH _E—KExecute AR . PATH W SBEME—NHEFIRS ., R R
I B3 J7 X — 3 #3543 78 Fl Unexecute FlExecute R L BB AR A “BE” f1 “&E
8, .

e XFBH ALK, XHYURGEHMAT, XHBRATUBHEM—E, FECommandE O FH
MBERBEMFEERE, TURARRRTEIN—-N—BHEREE, NRABPKRENTS
BEBNERETEHREAILRE T RS H AExecute B EEFPATEN o

 AMBERIERE L WRERENE - NRLE. XHF—FEHW7E X RFE F(transaction)
BEBREPRERL . ~MESFHETHEEN—HE5, CommandERBHE T X F
FHITEEM T Y, Commandf —MARMED, FEAKRTUAR—MFRBRHKE
MBS, FNERAZEREES TEMFESUT BRESL,

5.4

Cllent invoker [O——————m{ Command
Execute()

E Receiver 4
E Action) recelver Co teCommand
: Execute() O-----=--| ---1 moeivar—>Acﬁon0;ﬁ
mmmmmmmmmmeemeemsseeeseeao oo > state

6. K54

» Command

— ERABITERENED,

» ConcreteCommand (PasteCommand, OpenCommand)
— B EREXN R E T E
— ERRUCE MR B#RE, DASEHExecute,
» Client (Appliction)
— QRN B GASMNRIFEE TR ERE
¢ Invoker (Menultem)
— ERZ L PATMER.
* Receiver (Document, Application)
— FEIASEHE S PAT—DERARAGRRAIE . TTRER ol — B,
7. Ak
* Clientfl|#—/ConcreteCommand*{ £ 318 & B i ReceiverX 52
» HInvokerX} R ffi%iZ ConcreteCommand X 82 .
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* ZInvokeri it i i Command X R K Execute B AER B X —MER . FZALEFTHIEM,
ConcreteCommand SE7E A TExcute#ffE 2 B 7E M ATIRS U A THRU %44
* ConcreteCommandX} 2 %1 1 F§ & B Receiverfl) —Sb 4 4E DA P AT K o

aReceiver aCfient aCommand aninvoker

z 1

AP

TERRTXEWNRZEMAZE ., Bt T Command i & MBERECARER
- FTRITER)FBRRE

8. &R

Commandi&E= A LA T BUR:

1) Commandt&EFH 18 FIRAE R X R 5 MBI SE IR B E R X R B

2) CommandfEkFHX S, ENTMEEMAEMR—BBBRATT B,

3) R NS EER—NEAWS. IR E#E R MacroCommand, —Mik
Xk, 844 ECompositelEzf— LM,

4) EINF K CommandRE S, FHANXLRHECHKE,

9. A

SEHCommandfE A AT 4% [B LA [ F3:

1) —Aebt g Bk fREREE MOMNBHEATRAN, —MORRENHE

—MERERMPATZIERNNE. A-ORREECSEAFTANE, REAFEFIMNIER

%‘W’%o UFREEXSEEAENELXNTS, YRAESENERE, Y-SR

EHEEKEN, TUERE—-REFRX. W, QB - TNATERRESNREGEE
*ﬂﬁﬂﬁﬁﬂ KX R —ERENEIEZE D . EXWMMRIRE E‘J l‘?ﬁ%fﬁ/\ﬂ%;ﬁﬂﬁﬁ MR
AUSIEHRI TSRS

2) £#HH (undo) FeEM (redo) MR CommandIR LT Beidi#% (reverse) B THRE IR
fT(BlinUnexecute UndofE), MAXFRMEMEMIIE, FZXIAXITEH,
ConcreteCommand2S 7] fEFR EAEHAUSMIREF B . XMRSEHE:

o BMUEX R, EEEPITAEBEIFRHEERIE,

o BEE LHATRIER S

« RAEFHROBIESUTEREN R PHFEEE, BAXEEBDTCEEER, B

Wi TR — Lo RE, DA A 2 AT E R BT BB RR S

FHN AR RBUERE, BARBEMBEE - KEHTHES, MERXFEHN
BUAFMEM, BBFEA - EHBITHLSHNBEERT (history list), HRRFIMBRKERE T
BUEMEMNER. HREFFEE T ERRTHGSFEN . /580 %R ENTT
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(reverse-executing)fr 4 REUH EAINSE R ; MAGERFHITHSREHITEN.

AR A AR — T HIENGSEETAERAT RS RPZ A EEN Tk, X2
BHAPATERE R @SN RBER B IITEMEER, WRGSEREESRARZE
SRAETN, MU AHETE I X 41 R a4 A RREA,

Blan, —AMER % E X 4 B M BR fir & (DeleteCommand )7 B BIR B PATR , UAFHEARR
X RES. BZMBRGSNREPTELAEEN, FEEZENBRARERSIG, I
Rz S HREBERTHMAARE, WATEEN, MFHF— T ZwSB5IARARE
R, ERAL LR ZRTLHEPE N AFR L CommandBE RAE! (£ W Prototypeti=
(3.4)) WFERA.

3) BEIK BRI FHERRAR EZITANTEN. SBARFREEABUN/E ML
HEt, FTRESBIWERWEE, HTFHaSEENIIT. BUERT, fERTHIRTES
FRER, UE—NMNAMRSELREMHE. XHA LEECommand P FAEZHFER
LARIUE X 6% B ] gOF s st B IR AL E 1R IRZS . X B A fiMementofR =, (5.6 ) Kikix
Command i [f]3X £(5 B AR BHMNM R ATRF L.

4) EAC++#R (DA HBUE QATESHWHS, RAITTFEACHEBRRETH,
XFET] LAk B — R SR B E #R A8 —/ Command 72, RITHARBRH—F LA
XL .

10. K574

AR BC++RIBAH T3Pl —FH F A Command R H LB A KBIELR ., BRITHEX
OpenCommand, PasteCommandf{iMacroCommand, B 5ER2M% A Commands .

class Command {
public:
virtual ~“Command();

virtual void Execute() = 0;
protected:

Command() ;
}.

OpenCommand¥T F— & FHAF#EN X, FEOpenCommandiIlERTE—1
ApplicationXf R 1EHSH, AskUser— MR P AT 8RS 2 B SEHHIE

class OpenCommand : public Coﬁmand {
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 () ;

}

PasteCommandHF & — " DocumentX RE N H B E . ZEREBIEI—NSEE
PasteCommand A F4 15 2% .

class PasteCommand : public Command {
public:
PasteCommand (Document?*) ;

virtual void Execute();
private:

Document?* _document;
};

PasteCommand: : PasteCommand (Document* doc) {
_document = doc;
) :

void PasteCommand: :Execute () {
_document->Paste(); .
}

PR AN ABEIENATSHAMS, TUHA-IEERRSEL RS EkRE. R
{78 3 o6y 2 L — MR T25SimpleCommand. fiReceiverZk B2k SimpleCommand,

H L — M EBCE X RA—A SR Z B H 98 5E, T X — B 1E B A8 13 — 1 A R S 48 S
Bgo

template <class Receiver>
class SimpleCommand : public Command {
public:

typedef void (Receiver::* Actlon)(),

SimpleCommand(Receiver* r, Action a) : -
_receiver(r), _action(a) { }

virtual void Execute():;
private:

Action _action;

Receiver* _receiver;
RE

Y TE RS A HEMCE AN DL SE B B P E3hE . ExecutelR{ESHEHUCE HIIX 1 301E .

template <class Receiver>
void SimpleCommand<Receiver>::Execute () {
(_receiver->*_action) ();

}
AR E— A FMyclass3E B — L6 - B Action ) CommandST &, {UF 1T A5

MyClass* receiver = new MyClass;
/7 ...
Command* aCommand =

new SimpleCommand<Myclass>(réceiver, &MyCiass::Action);
/7 ...
aCommand->Execute() ;

B, X—FRIGEATHEWS . EERNGSANERPENWEREE, MTEEEE
TR, AR A TR RENRS, T REERE X —Commandi F,
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MacroCommand & ¥ — M F & 55, BRHE THMAMER TS 0RE. XEFAFE
BAMENRE, BARETRSEEENT ENSBNBREE.

class MacroCommand : public Command {
public:

MacroCommand () ;

virtual “MacroCommand();

virtual void Add(Command*);
virtual void Remove (Command*) ;

virtual void Execute();
private:

List<Command*>* _cmds;
};

MacroCommand %4582 ¥ fExecute A B, ERITAN TSI ABREAN
Execute3£fE,

void MacroCommand: :Execute () {
ListIterator<Command*> i (. cmds);

for (i.First(); !i.IsDone(); i.Next()) {
Command* ¢ = i.CurrentItem();
c->Execute() ;
}
) v
FE, WHEMacroCommand3EBLEHERAE, HAE M Fin4 A7 LAAHXT FExecute ) LA
B FF3AT & F s B BUE #1E
BJ5, MacroCommand: A 751 IR 18 B & 1 F A4 B9 3RYE . MacroCommand i 57 3 M BR & B9

Fiso
void MacroCommand::Add (Command* c) {
—cmds->Append (¢) ;
}

void MacroCommand: :Remove (Command* c) {
cmds->Remove (c) ;
}

11. &5 A

] fE B A S A B B B ELieberman[Lie85]1A—& 830 H . MacApp[App89]{# 5L
AT HHEREMN RO X —RE Y RER ., WET++[WGMB88], InterViews[LCI+92], I
Unidraw[ VL0 #8E X T4 CommandtE X AY2K . InterViewsiE X T —MActionfif 2, &
Bt S TheE, BEREX T —ActionCallbacktER, X MEM LI Action FENSH, 7T HE)
2 R .CommandF2&,

THINKZ FE[Sym93b] . f# F Command 8= L Re ol 75 8 4E . THINKFHIASBERR N
“4E%" (Tasks), {E55XI8¥i#&E —>Chain of Responsiblity ( 5.1) &% AL $% (consumption),

Unidraw B fr & X R BR5], ERTAREE—MEE. — M Unidrawfir &A% A S —
MREER, MBRBNEREEIMRMR, WL, BEETURTES - RRH#ITHE
B, MAKNBRNERBZA MBS P HLINAE—-TMRRE R BRBE WG, XH,
Unidrawfir 4 B ECE Z1HTE HRMTARBSHFER . Unidraw B BIL BRI T 247619
ERFER. ,

Coplien7EC++[Cop92] F#iAR T C++H/EHE L Bfunctors, FunctorsE—FpsZhr R EEAY
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XA i BB R R ERT (operator( ))ixB] T —EREH M HEN M, GréEEAR,
EEE TR EEEMBREISE)ZRNHE, MAURLEF — 1 EH.
12. AA XA
Compositetiz, (4.3) AT ARLHERS
Memento#iz, (5.6) FIANRMBREMRE, GSAX—RERIUEEHRER.
TEBA P 2 3RF AT LB T SRR —FREG.4HMIER.

5.3 INTERPRETER(f#&as)—AITHRER

1. &8

BE—MES, EXEHXEN—FER, HEL-ITERSE, XIMMBESREARES
FBEETPHAT

2. Zh _

InSR—FiE e SR (B B R AR AR R 8 8, AR 4 T RERLE AR X R B &L BIR AR N
—MAREFT PR T XA AE— MR, X RAE AR &) R R % A)
. ‘

fltn, BRERCE- MW EFBER—TEREE, EMREXNEFHRFZRFPEM—
MIREES . SEHAE—ITHEXBHNE—-MRENHEE, FUERA—-MEANERAEX
ERPIT—-TENRZR, REMNRERXEXTHFLREFFRENES,

AR EARR T A B ME S E L —1 30k, NIEXKIETPERA—MEF, LR
AR A, £ EEMAITP, ARTHERRR T ek ENRERE L —A30E, W
falFm— M MIENRAR, DRI~ ENRER.

BT 30 CEN RS

expression ::= literal | alternation | sequence | repetition |
'(’ expression ')’ .

alternation ::= ekxpression '|’ expression

sequence ::= expression ‘&" expression

repetition ::= expression ’'*’

literal ::= 'a’ | 'b’ | 'e¢’ | ... ¢ 'a’ | 'b* | "¢’ | ... }*

FFSexpression2 I IR RF 5, literall2 & X A A FHIR LT .

ERSEAFRAISRERE—ROGEHAN ., EANENNASRXERNLHER, EEK
SCERAAEFER: — MR 2ERegularExpressionFl 'E [0~ T LiteralExpression, Alternation
Expression, SequenceExpressionFilRepetitionExpression/g =& L WEBRFRFRIEA.

RegularExpression
Interpret()

LiteralExpression SaquenceExpression
Interpret() Interpret()
Iiteral

Interpret() Interpret() = —
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ﬁﬁﬁﬁﬁﬁ‘i%ﬁiﬂ‘]mﬂﬂ%ﬁﬁ%ﬁﬁiﬁﬁﬁ—ﬁﬂaE%?@%QQ@]%&B‘JM%@%WO
B, FBTEEN

Fs.qmﬁxpmﬂon )
expression1 ®-
mem y

(‘aRepetitionExpression

~
{_ralning’ ) \eest e

@Am.ﬂonemmalon\
altemation1 @
altemation2 ¢

FRIENFRER:
raining & (dogs | cats) *
MR KT RegularExpression )G — F I # & B (Interpret) e, ARABB I T AX
$IF N FERW—NMRBRESR . AR ZESAN LT —1E8. L TXEERAF
HEMXTHUNECHZLCLBEREFES. ARBEBAFHENT -0, 58—
RegularExpressionf TS ER7E 2480 L F SCAERE - SCH A& B fE(Interpret) . HI4N,
» LiteralExpression¥ R 2 ) A R & ILELE E L F (literal)o
* AlternationExpression§ 25 A2 & L EL T IR B —EE,
* RepetitionExpressionff i B AR B EH SN ERMEENRIERX,
£%
3.EAK
LYE - MESREMBRT, AR ZESPHATFRR AT RRIEENR, AT#
BEBRHFER, EFEUTHERRZEMREBT:
c B EM FTERK X, XENEBREBEATMLEEE. WNEEMIBRFE
AN TAREFNESE, EMNIRTWERREER ITTERERER, BTN
4873 [B) Wi LA P BB 44 B 1] o

HERR-NTRBAEHEHUNAERBDET A ELERBERIEE SN LAL, TR
B EMNBREA—MER, flin, ENREESHFHEHRBREIL. EREEXH
THOT, s Uir] A S, AR AW, '

4. %M (RTRHA)

5. 854&

» AbstractExpression (fif %53\, IRegularExpression)

— B R NERRE, XMEDIRMSUEEN PN RTLE,

» TerminalExpression (A 45#F3Rik5\, HLiteralExpression)
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AbstractExpression
Interpret(Context)

| 1
TerminalExpression NonterminalExpression

Interpret(Context) Interpret(Context)

— LIS OE TR AR RBRRERRE.
— —MEFRRENAEFTFEREN— LM,
* NonterminalExpression (JEA&L5fF%K A, WMAlternationExpression, Repetition-
Expression, SequenceExpressions)
— MIEFHE—KMMR = RR,.R #HFE—NonterminalExpressionZ ,
— MR BIR HEAR-SE 4D — A AbstractExpression B ST I &
— AXEFRIEAR R LB (Interpret) 34E . B (Interpret)— X E % 13308 AR
R BIR AR ST R AR AE
* Context ( - F3C)
— BERESRZIIM—E2R/ER.
s Client (%)
— MEBEBEE) BREXEEXWEST P MEE N T FRMKIEER, ZHRE
54} i NonterminalExpressionFll Terminal Expression f SE 4125 Bt 171 5%
— FRRRRAE,
6. Wk
* ClientHJ B (B ¥ 4B £)— 1~ F, B &NonterminalExpressionFl Terminal Expression i 3£ 5]
B—ZIEER. RIEM R LT SOHE AR RRAE,
o B—IERERRBERN SUE SN FREXWBRERE, MELEFRENNBRERE
HIRL T 33 I B R
o BN AN ERRE A LT ORI R R R A
7. %R
BRSEE TIMM AR R:
D HF&REy Rx FABERXERIRFRSTERN, VR E SRR BUERT &’
Bk, BAMRBAT gl E SO B3R, IR a8 A IRRE B EE,
2) LHTEALE EXHMBEERTENTTRBRRTIRERL, X8Ry THE
HE, BE MO A RESEESTERF RS 83ER.

3) ARG UREASY  BRESEANSOETHE RN EDE LT — R EERBNFE
XHXERUNFEBEELHR), I SFSINE 0L TTREXELVEEMAET . AT AR
ARG X — B, B3R E RN, SR IMEENMTRF SR TR ERAE RN
i, ’

Client
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4) BT HGMBRAX T X BESEAMEEIFREL HE” BEES. Fl,
PRET LA ZERIARE B L3 WIREL IR RITE SR AKX WE RS T . MR FLWEIRE
B A RER S A T2, R4 7T A5 58 5 R Visitor (5. 1A B e BUX L URSTE RIS o

8. =

Interpreterf1Composite (4.3 ) #NEELH EEITLHBER HTT “Fﬂﬁ%lnterpreter&f}'&‘-#
JE A — LEqR IR 0] A

1) 44 §5 54 MBHREFICRMABROT AR HRWBEER ., 52, ERB R
. MREENTHA—AREDHIEES TREFRER, B AFENCGET AEBET
FEEs) ik TR 2, A fClientdg

2) RAMBERNE HA-ETEAERIALPELMERE. WREWEQIE —FiF n0fE
BA, R4 Visitor (5.11) BACKBRIMA—MMLE “TIRE" MREHF—LL, flm,
—PMEFEINES WA TS ERSIE B ERRE, inkins , Hik. RBER, %
%o AYH R A RE DGR RTES — I8 LR S R E

3) 5Flyweight B X 3t F 42 H FE—-L3EP, M FARES REAR ML MF. 1
Bt RO LE A S R N, HEIEF B ERRT s F—EB A EFEREEA
RGPS ML R, ESPL—5 BT P, — TP LL5fFdog (HLiteralExpressionZSH
R B,

REVRBEEAFERTENERREENPAENGR . ERBELES, FEMNH
TEMET XEEMHL T AERA TN Bk L= s (E 59) R3S FEA BOME B RS
X 4% fREAHE, X 50 2 T Flyweight (4.6 ) &z,

fi4n, dog LiteralExpressionfy & —%Lfl il — M FHMELE FHEEEM ETX. A
B — VX fLiteralExpression7E'E, IR IRAEF MR —4F (EREMANT —HIRE
f&—dog ) Tt SLH th B AEIE R MR B .

9. KA Hi

TEEREANE T F—-ESmalltalk p— A ZTEE §F, BT HE PR ELE—4
ENFERZR, E-NB—ATRAGRREXNERCHERTF

ENFEXCESEE - FABRER T ITEMNRBERE XWIET . ENREAH
THISCHE

expression ::= literal | alternation | sequence | repetition |
'(* expression ')’ )

alternation ::= expression ‘|’ expression

sequence ::= expression ‘&’ expression

repetition ::= expression ’'repeat’

literal ::= ‘a’ | ‘b’ | ‘¢’ | ... { 'a’ | 'b" | "e’ | ... }*

BOCHERT sl — W BT R . BAAS “*”  7ESmalltalk PR REME A E R EE
o BB ATHrepeat L . Bifn, IE W21k

( ( 'dog' | 'cat' ) repeat &'weather')

VLECE AF7TE8  “dog dog cat weather”

R BEAVEALER, BAVEXAE (5.3) T ARM A, 2SequenceExpression f & 34
AF Bexpression 1 fllexpression 21E0E FEMRIE B #) F45 5 ; AlternationExpression Fi 5Z
AFEaltercative 1flaltercative 2H7FE %S BUBE#ET ; M RepetitionExpression 75 B9 2E 2 &
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repetition FIRFE T I EH M AR, LiteralExpressioni —/componentsSZHIAS &, TIRET
—RIIX R TR —EFR) . XERR D ICEE AR K B(literal string),

match: BESLH T K IENRZA N~ BEE. EUHREENHE—EEBLATX—
BfE, E¥inpytState/Eh— 2%, FRLEGHRK YRS, HHREANTIMATRS .

X—REH—MHAREZE, RAKENRER BRTBRERNEAZCERS R G
BN, XA SN TiO RSN A PR B ST 8L TR A RE).

MEDRE X repeatiR/ER AEE , BN, INRIENFRER N

ra’ rEPeat .

AR/ WICE “a” , “aa” , “aza” , %%, MRAEE

‘a' repeat & 'bc’

AAFTLAICEL “abe” , “aabc” , “aaabe” , H4E. HIRIENREXL

‘a' repeat & 'abc’ .

BMoLATFEER “‘a’ repeat” LEHIA “aabc” WIEEBWNMEAR, —PMEETHEA
M—NFR, B — I ERTHINER. REEZ - IFROBMRESCRERK “abc”,

MERNTH Bmatch I E X: X EF—I5E AR HIIENFKXHK . SequenceExpressionlLEL
HEPHE—IFREX. BE EEMNERinputState P BRIA R -

match: inputState
" expression2 match: (expressionl match: inputState).

—~AlternationExpressions iR B — VR, ERE EB A EE ARSI H
AlternationExpressionf{match EI‘J%XE
match: inputState

| finalState |

finalState := alternativel match ‘inputState.
finalState addAll: (alternative2 match: inputState).
~ finalState

RepetitionExpressionf{match: ﬁf’ﬁ%&*ﬂ‘fﬁﬁg AT DC L B RS

match: inputState
| aState finalState |
aState := inputState.
finalState := inputState copy.
[aState isEmpty]

whileFalse:
[aState := repetition match: aState.
finalState addAll: asState].

~ finalstate

THRHETLENHASSELHRS, E HRepetitionExpression ] VG EL I A M E F &
B—K. BRBREBRE . W REERRTAXEBE L AFHEE R IENRERXM T
EREB—MRSEIEHRM .

B )5, LiteralExpressionfmatch:Xi & — 7] §E AV AT ICEC B A BLER 4 . B {UR AR IR
BILEREAR:

match: inputState
| finalState tStream |

finalState := Set new.
inputState
do:
[:stream | tStream := stream copy.
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{tStream nextaAvailable:
components size
) = components
ifTrue: [finalState add: tStream]
1. .
~ finalState

H FnextAvailable: {5 BHEFHM AT (EHEASE ) XEM——/MHEH A Fi M match: #
o HERIEERRAS G AR AR, KRBEIE— Mitera RSB MAR . X—
AREE, FEXEAAlternationExpression ) ¥ TIHE 2| # B %A H R R A R

RERMNELENTHRMBEENNENE, TARAEEAREEREN., RIEAE
HEMEXRRE—/MEESTRE, T REZERegularExpressionZ | & X —&484F, BATLL-
“HE” —ASmalltalkFEikz, B ML REMEN N TRENR BN —IRHBIEEN, XHE
RATTT LA Smalltalk P B 41558 ME— A ENFER MRS RE R

MBI SIEER, BRIOTTEER “1”. “repeat”, Fl “&” 5F X NRegularExpression | j#;
YE, XERVEFERegularExpressionZE 1 E LINTF -

& aNode

SequenceExpression new
expressionl: self expression2: aNode asRExp

repeat

RepetitionExpression new repetition: self

| aNode
~ AlternationExpression new
alternativel: self alternative2: aNode asREXp

asRExp
~ self

asRExpiRfEH§iEliterals¥% {k A RegularExpression, iXE#EFEHK StringH & X:

& aNode
~ SequenceExpression new
expressionl: self asRExp expression2: aNode asRExp

repeat

RepetitionExpression new repetition: self

| aNode
"~ AlternationExpression new
alternativel: self asRExp alternative2: aNode asSRExp

asRExp

-

LiteralExpression new components: self

MR BT B R W E 5 (Smalltalk i) SequenceableCollection, Smalltalk/V s i)
IndexedColleciotn) 1 5E XX 86424, HF-4A % ArrayfllOrderedCollectioniX ¥ FI2E A X S 8 4E #Y
FE X, BOBtfEE IE Nk 2 AT DADC B AR A 5 B M X B P 91

B AP TBAECH P LI RFEERXFTREMRE, EXMES PRLEFRAR
AR, BN Btruefifalse, JFARGERFTRLETEE fFand, orfiinot i /RFEHR . FEEXIT®:

BooleanExp ::= VariableExp | Constant | OrExp | AndExp | NotExp |
‘(' BooleankExp ')’ ’

© RRREN, RI1ZHTHRERNILLNFLEEHNERBEERNMRAFTLEIMHH,
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AndExp ::= BooleanExp ‘and’ BooleanExp

OrExp ::= BooleanExp ‘or’' BooleanExp

NotExp ::= ’‘not’ BooleanExp

Constant ::= ‘true’ | '‘false’ .
VariableExp ::= ’A’' | B’ | ... | ‘X" | *¥* | 'z

X BEBRATE XA RFEX EWFANBRIE. F— 1 RIEERE(evaluate), BIE— LTI
FR—AMRRERME, SR, RETXLIAENZEEBRU—1 “B” R “BR” @6
KR8, B ANBRERFH (replace), IA—IMRBARFR N RERUFE—IFHMREE
Ko BHRBENRT THBESEARTUATFREERNE, TEETRELCHR, X

AT, BB RIS FHTRIE, .
HAbFR 1Y 45 i BooleanExp, VariableExp#l1AndExp2E #4047, Z5OrExpHINotExp5

AndExpHifil, ConstantZERARMA/RER.
BooleanExp}y i A & X — Mi/RFX XM A E X T — M A:

class BooleanExp {
public:
BooleanExp() ;
virtual ~BooleanExp():

virtual bool Evaluate(Context&) = 0;
virtual BooleanExp* Replace(const char*, BooleanExp&) = 0;

virtual BooleanExp* Copy() const = 0;
}; o

ZContextsE XM BB /RE K — MG, X LA /RERNT AT FACH B F B trueflfalse
FKFERo ContextH LATHO:

class Context {

public:
bool Lookup (const char*) const;
void Assign(VariableExp*, bool);

.
—MVariableExpRA—/1" 8 2% R :
class VariableExp : public BooleanExp {
public: ‘
VariableExp (const char*);
virtual ~VariableExp():;

virtual bool Evaluate(Contextg);
virtual BooleanExp* Replace(const char*, BooleanExpk);
virtual BooleanExp* Copy() const;
private:
char* _name;
}i

HWEA AR A FEASE

VariableExp: :VariableExp (const char* name) {
_name = strdup (name) ;
}

R—AERNE, BEBTEYH ETXPHE,

bool VariableExp::Evaluate (Context& aContext) {
return aContext.Lookup (_name);
}

#2 | — /735 B 1Bl — B 9 VariableExp:
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BooleanExp* VariableExp::Copy () const
return new VariableExp (_name);
}

HEA—TREABHR—ERE, ?fﬂﬁﬁﬁﬁ%&@iﬁ%é@tﬁ#%%ﬁ%%@iﬁ:

BooleanExp* VariableExp: :Replace (
const char* name, BooleanExp& exp
) {

if (strcmp(name, _name) == 0) {
return exp.Copy();
} else {

return new VariableExp (_name);

}

AndExpF/s IR R RE R SRR B RER,

class AndExp : public BooleanExp {
public:
AndExp (BooleanExp*, BooleanExp*);
virtual “AndExp();

virtual bool Evaluate(Context&);
virtual BooleanExp* Replace(const char*, BooleanExpk);
virtual BooleanExp* Copy() const;’
private:
BooleanExp* _operandl;
BooleanExp* _operand?;
}:

AndExp: :AndExp (BooleanExp* opl, BooleanExp op2) {
—operandl = opl;
_operand2 = op2;

— A~ AndExpfHESR B EHEESERZBE “E

bool AndExp::Evaluate (Context& aContext). {
return
_operandl->Evaluate (aContext) &&
_operand2->Evaluate(aContext);
) .

AndExpfJCopyFliReplace{E¥ i 13 H & B‘J&f’ﬁﬁﬂgCopyﬁReplaceﬁﬂE

BooleanExp* AndExp::Copy () const (
return

new AndExp (_operandl->Copy (), _operand2->Copy());

BooleanExp* AndExp::Replace (const char* name, BooleanExp& exp) {
return ' C
new AndExp (
_operandl->Replace (name, exp),
_operand2->Replace (name, exp)
);
}

BRI AT LUE (AR R KB

(true and x) or (y and (not x))

X} 44 5E B L true BR false TR (E Bx fly >R X A5 E:

BooleanExp* expression;
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Cpontext 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))

)i

contexthssign(x, false);
context.Assign(y,. true);

bool result = expression->Evaluate(context);

SExAy X —RE, REERERE e, EXHEREWLRERIRGENFLE
" @uE 3:1 11 '

BJE, RAA A B RS R ERERy, FEFRE:

VariableExp* z = new VariableExp("2*");
NotExXp not_z(z);

BooleanExp* replacement = expression->Replace("Y", not_z);
context.Assign(z, true)}

result = replacement->Evaluate(context);

EAMPFRA TRERE - MEEENS A TUASHRER B8 —1MaTF.
7= A1BooleanExp & X B =M #AEF, Evaluate IS RAIR T — MRS ZMA 2 A8
—B, BRI EBFRRERIFRE - MIRANER, BR, BHRBEWAIEAN—F
B, XITMEBRBN LT XREERTENEFHELRENREIN, MENERE—IFINE
xH. BEENWAHEHAN - LTS RERS . HERMENYIBRESTEA RE,
H AR EREEARIE, Visitor(5.11)F B8] T35 Tﬁ:ﬁﬁﬁ%ﬂ?uﬁi%‘féﬂﬁﬂ
RS “ERRERT DTEE, NTTBAR T BNZREEZI A .

ﬁﬁ%ﬁﬁiﬁ;ﬁﬁﬁﬁﬁ'?ﬁﬂi—‘Aﬁﬁ?COmposueM NEXWBER EEIE, BRINZFU
A NEvaluate2—/MERRR, ZEIRITIAABooleanExpKERER—MEF . M F—THTF
RRRERMHERWAERRK, IFEEHFEATZSER, RITERAKTTHER WeightHICopyiX
BERRIE N BB S, lﬁﬁﬁfl]KA*EﬁiﬁB{‘Fé’lf’F—/\ln 5o XE—AFRIEN A E R
MBRBRNEAE “REWBHFES” BB, AR A IR M RERDER TR
BBXES. B

10. &40 5L A

BRFEXEFATRMNREST AN RIFHRTHB T ZMA, INSmalltalkFHiFELF
SPECTalk{i Fi ZAR A A B AU I R [Sza92]. QOCAKR—KE T RERBMAR
#HITHHRE[HEMV92],

ERRTIZ ST (B, 27 7E 2T Composite(4.3)ERMEE K L KW—##H4E), LEEN
FERAEAEANRGEUHFERTHESENR. E—-BRAFEA-ILBIEEXHEMETR
AR AERAER,

11. A8 XX

Compositefz, (4.3) : HBIFEBEMZ— EA ﬁ‘n“%j&%o
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Flyweightfi= (4.6): R8T I EERMRBE RN FIHERLER
Iterator (5.4): fRREAAI F— S AE %M.
Visitor (5.11): A RRE—RFLEFMFBEER PSRBT

5.4 ITERATOR(GEMES)—TRITAHBE

1. %8

RE—FFEIPFHE - BEXNRPENTE, MXATRBZNRAATERR

2. 9 %

4R ( Cursor ),

3. B

—ANRAXNR, WFIFRAist), NZRAE—RhITEERLLS AR LAY R E E‘JJE% MXATR
BEMABEW. 1A, SN AFRMNTRE, ATRBRZELARKN G REHX TR EREERT R
LB B 7 MO AR 203l P #RAE, R RE AR EFIRMBEO PR FEHESFHARERLH#RE. &
B A ] BT B TE R — 1R _ L RIE #7221 E .

BERAFE AR T F R AR DL B A X S E) R, X — A AR %J@ﬁ?ﬂ%fﬂwr—ﬁﬂﬁﬁi
MFIRT R4 B HRFFMA—ERER (iterator ) XTRF, ERIBIAE LT —EZT]
RUENED, ERBNRATBREYLNITE; B, EHEHETECLRAET .

Flan, —3FE (List) KATBTE—FIRENSF (Listlterator ) , ENIZEIHZR LT E:

List Listiterator
Count() First()
Append(Element) Next()
Remove(Element) IsDone()
Currentitem()

Index

PR ERBZAT, UDARBEFEINTIE, —BH TRINFRERBROZH, B
A LA H15 R %5 R & TCE . CurrentltemPBR4EiR [ 35 o B 47T T E, FirsthR/E¥I1R4k
R, FUMTERATENS —1TTE, Nexti /B YR cERBE maTEHf—%, BaT
—APILEK, MisDoneERBFERMERE—T TR, BHMETHR T XUGET .

¥R AL E -5 5 F# Xt R B EIRATAT L AR AR R LB R AR 77 5K, T
WEFIREOPFIRETN]. B0, FuERFERER (FilteringListIterator) 7] f H i [RIHF L6 2 15
ENEARZHFRTE,

EEEASMNREBSE—EN, MAZF RT%M"DT%H HEREGHR—FIEMARK
HREEN. BIFEE —MIRESAFREEFRENTRAZRAA, TLETHER
AR BIB S HE) B 2 &i& R (polymorphic iteration) KA X4~ B 7.

Bitn, BERIEE — I FIRMISHREH, HINPESkipList[Pug90], SkipListR—FEH
KTt R BETLBER S . BRAITFERNTAARE X ListASkipListt &R E M

B, EX— 155 FELEAbstractList, BRUEBEFIRP LD, BLH, BB
TE— MR LA LIterator, EEXAFMERED ., RERINTTL AN REBFIE
S E L AR Tterator 736, XHEERVFMEREHNBEETLXT .
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RAEX: TAAG AR YA 6248

ATHEERINAMRIRERS ., BEABECXEABAIRETRAERTIRTE, SR
LA — Y, MELFIRMR AT AR M ENAE. XTEIIRTREY

AbstractList Rtorator
Createlterator() First()
Count{) Next{)
Append(item) IsDone()
Removae(item) Currentitem()
List [g--"wmommmmmmmmec * Listiterator
0SS S i ™ SkipListiterator

CreatelteratorX FERUIRAE, B P RIARZBREURES - ERBNR,

B EE 28R —MFactory MethodtE =, (3.3) MWHITF., RITEXBERHEXRFER/R -IEF
] [ — AP X B R AT A8, Factory Method =4 AR EKR, —NREFIRK, —
MNEEA RN, Createlterator

“BRR” EPNRER

4. EAH
EAIFE TR
o IR ITREMNBHAEMARRBENATERT.
s TR REX R EBFEDT
 RFARNREERBRE—NE—REOWED, XFEEER).
5.4 #
Aggrogate Cient ll Iorator
Createlterator() First)
Next()
1sDone()
: =
A
ConcreteAggregate | ___ _______ . ___________________._.
Createlterator() ?
r retum new Goncretohen;tor(mls)ﬁ
6. 5 5%
» Iterator (Ef%2%) :
- — ARERE R AR T E D,
« Concretelterator ( B &R %)
— B RE IS,

— ¥R R R MR AIE .
» Aggregate ( B& )
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— REBXAIBHNERF[TRNED,

» ConcreteAggregate ( B/AR4E)

— BARAHAIBAEN Jé‘E'ﬂi%EB‘J B0, Z%#/ER BlConcretelteratorfti — & XML H)

7. Wt

» ConcretelteratorfREE R & '13 FIMEIXTS, FREBITERFRINE ?@EX’J’%

8. R

BB = EEOER:

D EXARARRGF NBH—ARES BERVESTRASMHTHETERN. fln, RBE
BAE X BB IEES W AR AR IR PR B g%k R
AEF AR R ERERBAS: NFEA—IARM AR ML AR R LRI,
PRI LA B C 8 kA TR LSRR MR I

2) #REBERAMLTREMHEe BTERBHELED, BEEFRAERELRUNER
BAT. XERGATRENED,

3)) ER—ARESETAH SABS ﬂ’*nﬁﬁ%ﬁﬁ:ﬁ EHCHREGRE . BT LR
BT ZANEH

9. £,

ERBJEZHLEFFZBIMEE, ?ﬁ%—wﬁiﬁﬁﬁﬁﬂo LHERBET R
FBEREF ARG S RERNERSWRETIVE, —&EF @M, CLULGS6DEEERE
Fex—H=,

) EAEER —NERKRBRIE b B—r R ERRER, RS ARE R &%
RBHEF . HHEFREHEARN, BOERERN—IMBIEHK 3, (external iterator), T
B AHEHE AR, BB — PSR B (internal iterator) © . i ASMRERRMNE
PR ESERT KK, BRBRABNAFBERT TR AR, EEAABERE,
% P AE LR —AMEIITHRE, TSR B A G — T R SR

SRR LM ERBERE ., Fl, EELBHENMESRETHSE, XTMIBBRESH
SMRERAREI, MILFREAATERBEIH, ERCH+XERRBEL R, Ag, RE
SmalltalkFICLOS XA AR IEHE#ELE (continuation) KB T, AREABRKBAENNE., EBS
— i, AREABNERBENES, BAENBEE UFTEREE.

2) BREXBH F i ERBAR - ESCEBIREMHYT . BEEHWATLUEGEFT
By, AEEHIBRPHERBREEYINERORE . RN ZRBN— R
(cursor), BN EMNARBERYMME . FFPESUR MR I— NS HRAZER S K Next#1E,
T NextBER SR X MERBRE ©,

MAERBATEIEE, PLKES TEHRMES EERARRMEREE, RNWET
ERAFRMRE LEAMRNER. NA—FEHR, BHEREEEHN %AB‘J%%‘BZEO n
RIXE, BEOBERAERBFSBETIREHEEN,

3) BREMERE T EBRI-TRENANERXITRETRRELERN. WRESR

©  Booch4 BIRRAMIRAN I EBE A 2820 E B (active) HIBE B (passive) AL 22 [Boo94], “EFH” 1 “Bzh” FAE
BRTEFRER MARKEARBENSE,
© #HARFEMementoizxl M —MIRFFIHBAHFS TR NLIREL,
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RAH R EE MR ZR AR, TRESISBEFEKRFE - mEZSFEfREL I TE,
—MERRBIINERE N ZRE, FHOH D SCiiEF, B —B R vl B R .

— AR E K 3 (robust iterator RIEHA MR RERSTHRET, EARTEENZES.
A HEREABEREASR. RPRXZERENXNREEMZERE . HiHASMBR
RN, ZREEAFELERBOATRE, EAEATRLEF TG S LR IEER AR
i

KoflerZEET++[Kof93] = X A r] 55 B H- i ﬁﬁ%ﬂﬁ]’{ﬁfﬁﬁ}%ﬁlﬁo Murrayidig T f04e]
AUSL StandardComponents 5 Z&$ Bl A% R 88 [Mur93]

4) Bmeg ik R BEE BARSAYEB/ME D B First, Next. IsDonefICurrentltem SREL R,
HoAth— L3RR BBLAR A FH . Bldn, X145 iR A R — Previous# M 28 B AL B AT —
MTTE. SklpTOQWFE?BﬂFﬁE%‘IﬁT?%E‘J%A* b%ﬁﬁ%ﬁ%ﬁﬂﬁ“‘?‘ﬁ%%#%x
2R E,

5) £C++P A 3 "ﬁé‘hiﬁﬁ ﬁﬁﬁ%*ﬁﬁ%ﬁ%ﬁﬁﬁ?ﬂ‘lo EIZERA— Factory
MethodZ17SHI /T BLE BN &R . BN YLAEEHAFEREN . FUNFERERFIEAF
B B AR .

ERERBFE R —TR: BPUOARKMNBREN . XBEHREE R, BIRES SR
H—ERESTRAERBNER, Y—TREAZ N H O LEIY, ﬁ'ﬁﬂﬁiﬂﬁﬂ%ﬁ:ﬁ‘-ﬁ'
WAk, BRI KEA SRR

Proxy (4.4) BRRET — A EH . ﬁfﬂﬂﬁm—¢ﬁﬁﬁﬁB§Proxyf5%9§ﬁ%ﬁ%E
B E AR, BT PR AR, XY RABAETRARLSRE, ZHRER
wERE—RBERN. MEREREFHE, EABENMEBRIEERBERERBIR. X
MEZELZNC++ “WEAEBWAL" HARESIH—MR . FHEBRBERAISH T —M
i . ;
6) ERBTAHHRTF  ERBATREIVEEHREH - R, ERBMRGEE
BE. EC++FRITTILERBIEANEHREH —I KT (friend) RER XM EFEHXR, X
BERRATEER SR PE X —S{U &R RERIE.

{2, XFERRFILUT R BT BB 8 SRR T AR B 1R M, BN ERERN T ZRSED Y
A —NRIT. H#RiX—m, ERFET 8 —LprotectedR/ERVT AR SRMEEMNIE
AR MR . EARERFRERFERB T AX Lprotected R ERB BN LR G
R

7 ATEASZEHHERS i.‘fECOl'rlPOSltﬁ(4 R PRI IR AL L, SRR RES
AREMELAEEL, A NEREW P ARRMRLTHRERSHESIAARK, Eilb—sMREA
WA Eﬂﬁ MATART R INAF B — R YT Z Composite A k12 . AR ERA—THHERBLSES
F—%, EUREE®LEREEC T, ﬁ#ﬁlﬁﬁﬂﬁ%é#ﬁ&ﬂﬁﬁ* [ 35
ZE#'%HJXT%LLEO

MREEFHFRE—TEOTUN-INEBRERRARE TR KTAFFHA, B4
ET WS RERNEIF MR, I ARBRE YA T A BREXR W SO RED

© HEZFu[RU¥Next, IsDonefICurrentitemf AR —HEF, ﬁﬁf?ﬁ%ﬁ@l?—ﬁ‘ﬁ&#i&@ﬂ’F Mg, R
WEEHR, AR RIERE—MEEMEGI, OFEEERER, XHRINBEX M EOREENT .
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HEANER,

SEEBEREHTERE . BF, 5%, PREURSERRGARE BN, R H
TRIR g AR 88245k SRR [F) R o

8) TRARE — %R B(Nulllteraton) B—MBILHE R, THBTABEHREM,
BEEX, —Nulllterator B R E LR TREF : B, B BIsDonetRfE & &K Eltrue,

SERBEATASREREERNESWESHE), TERETBHHE—FE, 5T
SR T E R R E RS TE AR RE, RS TEERE A BkmER8E, A
# E T & ENulllterator i — M358 . EREHATR LU —Fh g — M5 R LA b
RRF.

10. 554

RAVEEE — M AL LT, CRRITWEREMRCON—L . RITKLHFES
BRI, — AL BTEUS TR T %I, 05— LA S B80T B VT8 55 CRERt A R
KB ), RERNTTE TR, RN TR EF— TSR, &
%ZF‘ﬁﬁ%&lﬁ%m&#uﬁﬁﬁﬁﬁﬁmmww%oﬁF—AM%T%—AWWﬁR
83 45 FUAR BT U AMNER R RS HEAT LR

) FlAFPERELED EHELRINESSHARBHLOTMLisED ., TRYBEOHS
ZHRC,

template <class Item>
class List {
public:
List(long size = DEFAULT LIST_CAPACITY);

long Count () const;
Item& Get (long index) const; .
/o,

};

ZListREN ENAROBR T -G ENEBRIRB RSN BRULIXHFA
B, AEEALEERSANFNRERESWATIRRL, B, BASKAETIER
MATG. AR RERAERAGER, BITEX—MHROENAEE, EEXTHRRBED,

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) BRB T EHEA FIRBEABREABH—TTH,

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;

};

Listlteratorf LB R L H#E . EFFEListF%] 2 M 310 B RS | _current,

template <class Item>

ListIterator<Item>::ListIterator (
const List<Item>* aList

) : _list(alList), _current(0) {

}

Firstfi 2 BB TE - E:

template <class Item>
void ListIterator<Item>::First () {
_current = 0;

}
Nextfif HRITTH FATHEHE—F

template <class Item> .
void ListIterator<Item>::Next () {
_current++;

}
IsDone S 2 15 [l M ALK MRFI R EBH TIZ:

template <class Item>

bool ListIterator<Item>::IsDone () const {
return _current >= _list->Count():;

} .

B, Currentltemi& E MAT R MMWTE . B2REBA L, ML H —lterator
OutOfBoundsF &'

template <class Item>
Item ListIterator<Item>::CurrentItem () const {
if (IsDone()) {
throw IteratorOutOfBounds;
} .
return _list->Get (_current);
) ;

ReverseListlterator ) SE IR JL B —HH, R E W FirstiE B _currentE FFIR KK
B, MiNext¥/E¥ _currentifi—, MFERKLMIHF RBTH—F,

) HARKE BEA—ER (Employee) MRMList, TRAARITED HF1% & HFT
HRFH{EE . EmployeedS Fi— M PrintipVERITEIAFHFE L . AITEIRXANFIR, RITEX—
A PrintEmployee#:4E, HIRAELL— M ERBASE, FHERZERISREHRITEX TR

void PrintEmployees (Iterator<Employee*>& i) {
for (i.First(): !i.IsDone(); i.Next()) {
i.CurrentItem()->Print{();
} s
}

RTEEAIE 2L T WG BT AR 5 PR 5 AR, BT RX - 34E LB K
FITERRER

List<Employee*>* employees;
/7 ...

ListIterator<Employee*> forward(employees) ;
ReverseListIterator<Employee*> backward {employees) ;
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PrintEmployees (forward) ;
PrintEmployees (backward) ;

4) BEBETF—FHEHIAER B PListh B Kskiplist X EARRBE=Et 48
WA, List#ySkipList TRt — 5L BllteratorsE O B AR B9 1% X 28 SkipListIterator, 7EHN
W, AT HITEBMHEN, SkipListlteratorbMIRFFEZ KT, PR SkipListiteratorsLH T
Iterator, PrintEmployeet§{E i 5] Fl F FSkipListfF- i i B R FIZR.

SkipList<Employee*>* employees;.
{ f

SkllestIterator<Employee*> 1terator(employees)
PrlntEmployees(lterator)

REZMITERTTH, HEIFEBITHENHEERARRListIH (ARBD #SkipList ),
AR LATIA— AbstractList3, BAHARRKFIRELME B —MrHERED . ListRISkipListif
9 AbstractListf 72,

FZFFEEER, AbstractListiE X —“Factory Method, F7 A Createlterator, &3 FEF
T UK DK BB B AR S o ‘

template <class Item>
class AbstractList {

public:
virtual Iterator<Item>* Createlterator() const = 0;
/...

}i
B—APIhERE L —— A mixinZ Traversable, t.%)(—-"ﬁﬂ“@']@ﬁﬁ%ﬁﬁﬂ RE

AiEFIRA (47K ) TraversableS B X2 5%,
List® & Y Createlterator, iR [@]—{~ListIteratorXi%:

template <class Item>

Iterator<Item>* List<Item>::Createlterator () const {
return new ListIterator<Item>(this);

}

T RATT S iR T B 5 R BT BV B 15 B FO RS

// we know only that we have an AbstractList
AbstractList<Employee*>* employees;
i RS

Iterator<Employee*>* iterator = employees->Createlterator();
PrintEmployees (*iterator); :
delete iterator;

5) RIEE R ZRM L HECreateCreatelteratorik Bl B & — IS B ER BN R, 7
HEREERE, DAMBRXAERE, BNSERAFRE. I FEES, BRITRME—4
IteratorPtr/E A AAARAY AR,  XMILHI BT LAMRIE#E Iterator it 42 B Fr 4R RIS IR & o

IteratorPtr SR FERR A EE® o C++BBHAMA TS, TR iskikREENER
#%o IteratorPurEH T 8BEM “—>" M “*”, HEWHIteratorPtr ME— M8 B ER BT,
IteratorPtr i A% R VL FL A WEK Y, XFEENIAS PR B8 '

template <class Item>
class IteratorPtr {

© IRAMELFH MinewHdelete i /ERF B AT ZE4RIFEMH RIERX — o ATEMINKLI .,
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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 IteratorPtrk);
private:

Iterator<Item>* _i;

}:
IteratorPtei&j 4L T 4TENAS .

. AbstractList<Employee*>* employees
// ...

IteratorPtr<Employee*> 1terator(employees >Createlterator());
PrintEmployees (*iterator) ;

6) —A A M Listlterator  BJF, ILRAVEF AR RBEIRBSH A Listlteratord /5 4 5
A, B BB A, HMFI RPN E— N TERITR—MRE,

BRI ER R ENSE, TUXRARKEATIRENTENRE, A
BEXFBNESL BEEAE, fFRXEHT DR ES MR ER8E, HRECH
HAZ e Elfl, e, EOERMPETHEESE: (DAERB[ER T EBRIEH(ERY
RBEH). QKRBT FRER. EE—MHAT, BRBESRIBHRE—SAREES
EHRE, ZF-MHHAT, ERBABTFREE X THEEUET - MEERTH

XM EFRAIARRERE, BEFEAERE EB(accumulate)RZ, i FHREOEELH
XAMMEHFAKES; BARIMEABAFHBSTERIDEX MRS, Iterator FRARMR
HT M HFENEERBRENBY, WNFERE—LAERET, BNE—FRNER
RIB— I FREEMELZHITE,

THRE -MHIHMEN—DRERER, THETFERER. XERNFBATEARRI—
“MListTraverser,

template <class Item>
class LlstTraverser {
public: :
ListTraverser (List<Item>* aLlst)

bool Traverse();
protected:

virtual bool ProcessItem({const Item&) = 0;
private:

ListIterator<Item> _iterator;

}: o
LlstTraverseru A List3E ) ﬁ%ﬁ o ENF, EHER— AﬁF%ﬂListIteratori&ﬁiﬁﬁ o
Traverseg B Ji 33T 8 — I B A ProcessltemiBE . N EFE AR O] ZEF K Processltem$R/E
1 [Fl false Bt R B4R IE AR YRR 7 o Tl'ﬁTraverselé Bl — M R/REREREREG R ERITA L.

template <class Item>

ListTraverser<Item>::ListTraverser (
List<Item>* aList

) : _iterator(aList) { }

www.TopSage.com



B5F FABKX 179

template <class Item>
bool ListTraverser<Item>::Traverse () {
bool result = false;

for

_iterator.First();

‘I_iterator.IsDone();

_ -iterator.Next ()

) { ’ ]
result = ProcessItem(_iterator.CurrentItem());

if (result == false) {
break;
}
}
return result;
} .

LRATIBE F— A ListTraverser K 4THUR RFIZFEOL 10N B R . HBBIXAEH, BHE

X —A“ListTraverserf) FRH-EHFE XﬁProcessltemﬁf’E o BMAH—1_

EfEKJR B HEAT TR

class PrintNEmployees : public ListTraverser<Employee*> {
public:
PrlntNEmployees(Llst<Employee*>* aList, int n)
ListTraverser<Employee*> (aList),

_total(n), _count(0) { }
protected: :
bool ProcessItem(Employee* const&) ;
private:
int _total;

int _count;
}i )

bool PrintNEmployees::ProcessItem (Employee* const& e) {
—_count++;
e->Print();
return _count < _total;

}
I ZPrintNEmployees &£ 1T E 51 2 5 89k 10N & 5 B910H8:

List<Employee*>* employees;
// ...

PrintNEmployees pa(employees, 10),
pa.Traverse();

count LB B X EAT

EEXEFEFATERAIMTHITEARER. BNERBEBTUER. XEAWBENAE
MEBMS . EHIALIMENBEL R —L, BHUREX -, SHEASIEE

A LB

ListIterator<Employee*>,i(émployees):
int count = 0;

for (i.First(); !i.IsDone(); i.Next()) {
count++; '
i.CurrentItem()->Print();

if {count >= 10) {
break;
}
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180  #HBX: THEHA G e R4 A6 R0,

AR RS AT DA B R RIS BB %48 . #I20, FilteringListTraverserdsh 3 % AAV AL F2 §B
R AR LT R TEK:

template <class Item>
class FilteringListTraverser {
public:
leterlngblstTraverser(L15t<Item>* alList);
bool Traverse();
protected:
virtual bool ProcessItem(const Item&) = 0;
virtual bool TestItem(const Item&) = 0;
private:
ListIterator<Item> _iterator; -
}:

XA ORR TN T AT IR BB BB Testitem#h S List Traverserffi /], E M FAEHE
FE X TestItem DA $8 %€ B f5 B I
Traverseﬁﬁ?ﬂﬂiﬁ%**%&ﬁﬁ@@ﬁ ] ﬁﬁfﬁﬁ%ﬁ)ﬁﬂi

template <class Item>
void FilteringListTraverser<Item>: Traverse () {
bool result = false;

for (
_iterator.First();
!_iterator.IsDone();
_iterator.Next () .
| §
if (TestItem(_iterator.CurrentItem())) {
result = ProcessItem(_iterator.CurrentItem());
if (result == false) {
break;
}
}
}

return result;

}

XAEH— *IW%LkTraverselélﬂfﬁfbﬂ‘ REZEVA-ATLRELIR © .

11. &4 B R

ERBETAMNSEREFREE. KERESLESURFRHE BT ERE,

X B R— I HATHIE S E—Booch#[Boo94 ] B — Bl F, HEERMET —4BA
IR PIFPSEEL: B X/DHE F)ERAMBEERN(EFA)ER. BAFIHEDH— R
AIQueueiE Lo AT ZFFAR AT LI L HY ZZE, ﬁk?‘]iﬁ{fﬁﬂ@;ﬂyﬂﬁﬂ:H%EﬁQueue
HEO, IREBHRESET, FEEESNAFIELI—{ Factory Method R R4 4B MK 2%
B2, EERMEQueneEAYEE O HITHAR B 835 K LA B0t 35 I8 A A% o

FESmalltalk H AT BE SGERAR . IMENESEE, £E, FH, FFE, /B, %)
#HEX—TARERB FEdo:, EU—TEREFREAG)ISH ., E4PHE TR LB
ETH5RFRPHEREER, REZABRFREHRIT. Smalltalkth @ #F—HStream, Xk
StreamE X HF— PR TEA RO . ReadStreamE i _ER—/MER A%, T EX A B
EAEHAEN NSRS, NTRRFHESRINESHNFARAHERNINTERS.

© TEXH|F A A Traverse i fE B — 1 [R5 VE TestItem I ProcessItem ¥ Template Method, ( 5.10)
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ET++ A 2K [WGMSSIIR M TR T IS M B B EAF AT B RER LN Proxy, Unidraw
B R AR TR A HEREF[VLIO0L,

ObjectWindow2.0[Bor94] A A # B T — MERBAE R KA AR KM AL R AR
B EER . ObjectWindowE N IBERERE S HBHE M ++ PN,

12. AB XA X

Composite(4.3): R EHNHBRE S XENBRAEH L

Factory Method(3.3): £4&#%255EFactory Method3k B4b1E MK E R T,

Memento(5.6): ¥ SR ER—BHEH, ERFAIEH— P memento R HIK M ERB
RE . ERB[EHATHF Hmemento,

5.5 MEDIATOR(F /&) —3t R 1T H B

1. &H

A=Akt E—RIINNELE, PAEFESNRATERMHAELTIAHE, A
M EEAE, AT LMI A EENIZERNZ .

2. B

H R X R H AT AT HBE IR XS AARSRBIREFITFEZEE,
EEIRHEL T, B— MR EBAERMBI AN,

BRE—NRESE RIS X REE T LR E A, BRI TSRS X
PR REATEAE. KEMMEEEREFES IR UFPAKTHBERS KA RMERFT TE
——%%%ﬂ%—¢$ﬂﬁﬂ%¥% i B3 B 55 4T R AT AR TR R B B SR+ 4 Bl
EANITABESHAETENE . ERE, RATEABAENREFLLUEHRENITH

Mm,%E—¢E%mFﬁm*ﬁﬁEm*F°Hﬁﬁﬁ%—AﬁD%EF —RIIME
DM, InEd . ERmAESE, mTER.

Weght Omedium ®bold Odemibold

Slant Oroman ®italic Coblique

Size [Cceondensed

BENEETHE DHGEFERBXR, I, Y—NMEERBAEAEH, EMEE
FEEEEA; EFRATREN SRR EE—TRATREIUE - TRABNAZE; Lk,
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182 MR TIA G AR K

ERMABTRAEXTRSEINEFE-ITRENFIREFHUNEE; —BESUHAER
ABH, i — AT R ARG RBER T, XERERT AP R—S8RE, Hins RS
BRIX L6 TE SUTHE ARG

AR EESE AR E OHGRKKEXR, BHLBENEERRHRRRME D
I, WARERT R R A A B D AM; TLBUE R BI1RLUR BUREE X EHE KA 5E
. BTHRBENE, BN ERTFEBERER BEINSRITEK,

T DUE 44T 2 3 2 78— AN B B B 91 (mediaton) ST 5 P LU B X A R, 4
AREH MDA AN RBHZEL, FAETE RN UEA TN EAEHEE RN A,
XX RNE P E, AT THELEZENEE

#il4n, FontDialogDirectorf4E —4 X iEHE F ## O LA 14IA K4+ . FontDialogDirector
X RAEMEETHEE DAL, FIHRENZANRE, EXLEOAEFMEFR RO,
WTEFR.

alistBox

aCllent ¢ director
director

anEntryFleld

TEMZEERE T &3S UMELALE—5 RHE FER KA,

Mediator Colleagues
aClient aFontDialogDirector alistBox  anEntryFleld

ShowDialog()
WidgetChanged()

QetSelection()

SetText(}

1
THE—EYFEEFE T EEMEESERES — A

D) P RIESRENBEEZEEERET .

2) B MNFIFRIETH D)% PRI,

3) B E R TENE A A O,

4) REAOBEFEX, FEEE/ATRR3E (0 “FRE” | “BHE7) BEA
() HATH,
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B5F fFXH #KX 83

RSB ERIOMEXEERMA DREFT RN 80 A4 REEFHELREE R
BT, ENALEASE; ENUERESEE. TiH, hTFREXeTisRHTF—1
¥, REYBRELXE, T U REME X EITH,

3X B J& 7R i) & FontDialogDirectorfli R /ERE B E R B — M KEEF, WM TFEFR.

WM director Widge?
ShowDialog() Changed() ©-----1 dTmctor—>Widqlehangod(W;H
CreateWidgets()
WidgetChanged(Widget) I
%S ListBox | EntryFleld
FontDialogDirector e GetSelection() SefText()
CreateWidgsts() fleld r
WidgetChanged(Widget)

DialogDirectorE—'/HEHﬁgﬁ, EEXT—IYEENBEITH. BF iﬁﬁﬁShowDialogﬁ
YER X IEEB RERTE L. CreateWidgets BB~ MW EMNE O HGF M BERE,
WidgetChanged 25 — MR B/E; G0 AHAAERERNENSFEEENERET ..
DialogDirectorf] 7244 H & X CreateWidgets A €/ 2 IE# ) & 1 4144, #EEXWldgetChanged
DAL AR,
3. ERKR :
ETFIERTERAPAERR:
s —HNMBLUENRIFERE R E‘Jﬁﬁ)ﬁ'ﬁlﬁfﬁ o FPHE Wﬂﬁ‘&ﬂ?@?%m?ﬁﬁﬂm 8::]
i o

o — X RF | HEMRE R B E#E 5B SEE, FEELUE AZX R,

« BEH—NMRHESNEPFRTH, MXAEERKZHTFE,

M
mediator
Mediator
A .
] —
- concWMuﬂl : rl Ooncmocolllquﬂ

— AR X R 5T BB I T T BTN o
5. 85% .
» Mediator(F4r#, HiDialogDirector) .
— PAEEL—TEORTEERZH (Colleague ) WRIER.
» ConcreteMediator(E &5 43, #NFontDialogDirector)
— Bk 4238 UHA & R BT R LB IMETT R
— THRHEPEHNEIRE,
» Colleague class([f]%2&, #lListBox, EntryField)
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184 EER. TEAGAN RS0 R0

— B AHEEBME TN ENR.
— B ABMRER SN AEEEONE, TEHTIEER,

¢ mediator
(oo
aConcreteMediator T* \_®_Mediator
Lu ) * —;
-aColleague
mediator &
aColisague
-6 mediator
6. Wtk
» REE— AEF’?*%‘XT%UE%%H%W%‘*O /) F TR TR B )35 2 3t 5% R oK LASE B BME
T Ho
7. %R
P AEERF LT ﬁ%ﬂ&if'& =%

DY TFEER Mediator FAZH TENMRAIMITAEPE R, HEXETH
R4 fiMeditator ) FRRIT] . XK ColleagueSA] BLE

2) B4 &Colleaguef# MediatorH Fi| F & ColleaguelF] IATRE. RFT LIS R EFIE
4% ColleagueZt flMediator , '

3) EMAT R W~ FiMediatorfi £ Colleagueld] F§— X BT L RARBE XM E I H.
—XEMRRES TEME. PNy &,

4) Bt Rt THAERTTHE BPAEA DML B EHBEEEE IR,
FIREER TN REBEL R E‘Jﬁi‘l%ﬂ@] EfZEMNZE LR, XA THFRE—TRE
IR R AR

5) eEHETLE FAEERNWLENERUEZITAENERE. BAPHEHE
THY, BB IE—4 ColleagueBBE 42, XA REMHB N & B FBAI—METEFH
BRKY . v -

8. £

THERSHA %ﬁ‘tﬁ%ﬁg—"*%ﬂlﬁ]@

1) £ 3 % ¥Mediator®£ 2448 Colleague{{ 5—Mediator—2 TAER, A VEE L —
S BIMediatords . Mediator2$ 324t E‘J?ﬂi%iﬁ‘“ B 2§ & Colleague ] 5K [F] B Mediator 72
—BTAE, RZIFR '

2) Colleague—Mediatori#{d H—MNRNMBRYH 4 Z 4R, Colleaguehsii-5 H Mediator
HEE, —FEH TR AObserver(5. )R, ¥ MediatorSLB 1 —Observer, #Colleague
YEXSubject, — BIHIRAS AR 5L & % B 125 Mediator, MediatorfE Hi B R 2R R SR K S5
BAEB A E MR Colleague,
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F—A R EMediator 1€ X —/MEBR FE A O, & Colleague 7L 5 B L H 1A I X 3
A, Windows T #Smalltalk/V{E FREFMER KRV % 5MediatoriE {58, Colleaguet¥ B
FEH— NS B EE S Mediator, FH AT IR ERE, RERA—-THEAXM L,
Smalltalk/VE SEEL T B0 R 5 72 B MR — 9 itig,

9. R R4 ,

RAVKE A — 1 DialogDirector R EREMN—FTH AT FEINFEE. MRE
DialogDirector A R#EZEE X T — 1O,

class DialogDirector {
public:
virtual ~“DialogDirector();

virtual void ShowDialog();

virtual void WidgetChanged(Widget*) = 0;
protected:

DialogDirector();

virtual void CreateWidgets() = 0;

};
Widget & &8 DHGF AR EL ., — M OHAGHEERIESE

class Widget {

public:
Widget (DialogDirector*);
virtual void Changed();

virtual void HandleMouse (MouseEvent& event);
/7 o...

private:
DialogDirector* _director;

}:

Changedi® fl S & I WidgetChanged#2tE, BHSEEENEESEHLET .

void wWidget::Changed () {
_director->WidgetChanged{this);
}

DialogDirector i)+ E & X WidgetChanged A RN K E D4 4F. & OHAFIEXT A S
B —45 F{E A WidgetChanged S8, FHRSFEETURIBAN T OAGELET .,
DialogDirector ¥ & 2% X i 2 ¥ CreateWidgets, ZEXHEERWBRYT OHE,

ListBox. EntryFieldfiButtonZWidgetfi)F38, FEREM AR A EMWBITE, ListBox
4T — 1 GetSelection¥ E 18 2| X i A3 BTN, T EntryFieldAY SetText3/E MK 7 &Y 1E STH
AB A,

class ListBox : public Widget {
public:
ListBox(DialogDirector®*) ;

virtual const char* GetSelection();
virtual void SetList (List<char*>* listItems);
virtual void HandleMouse (MouseEvent& event);
1/ «..

}:

class EntryField : public widget {
public:
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EntryField(Dialognirector*);

virtual void SetText (const char* text);
virtual const char* GetText () ;
virtual void HandleMouse (MouseEvent& event);
P

}:

Butt;)nﬁ—/l\fﬁ¥ﬁ‘§ﬁ A4, E— B8 F it AChanged, X &7 H HandleMousef5L
B SE LAY

class Button : public Widget {
public:
Button(DialogDirector¥*) ;

virtual void SetText (const char* text);
virtual void HandleMouse (MouseEvent& event);
/7.

};

void Button::HandleMouse (MouseEvent& event) (
7 & AR
Changed() ;

}

FontDialogDirectatorS 7 X i HE #1749 87 O 4144 |8l #47 /1. FontDialogDirectatorf&
DialogDirector ) 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;
}i

FontDialogDirector R B B B/~ B O 44, BEEE L CreateWidgets LABIEE O H G
R BN 5] H:

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 {fiE & F 41 4 IE B P Rl TAE
void FontDialogDirector::WidgetChanged (
Widget* theChangedWidget

) { .
if (theChangedWidget == _fontList) {
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_fontNaﬁe->SetText(_fontList->GetSelection()):

} else if (theChangedWidget == _ok) {
// apply font change and dismiss dialog
/7 ...

} else if (theChangedWidget == _cancel) {

// dismiss dialog
}
}

WidgetChanged ¥R 22 B BEX HEE R B SR I . ZEZBRP, TEEFRZR
b, HEEREFEY, EF—IEEREETNMEHE RN TRSEEZERER YT
BIHER M4 -

10. &40 5L A

ET++[WGMS8SIHITHINK CZ&E[Sym93blE7EXT HHE HH AR REHNXRIERF D
HERPNE,

Windows F BISmalltalk/V I B G T P F S [Lalo4], TEX NSRS, — LA H
—NEE—HE M (pane) WE DHM . KAE