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355 ——PH 6 X 450 FA B X Ak —— X AU ek 7 SR 1) R, 1 HL TR TR
A R A A ] BV AT BAE AR AR 7 IR R, BT AR W,



1.2 ZRITEENZF 9
HHEEH N T EERIR A S . AR B, Xt r B,

1.2 ZRERHZE

ZLEEN, IR —F MBI XHER, ENAREEZ. 45
JLF A B E AR S UEESU) TR AT, Bl Ackerman F1 Gonzalez 48 2
NFETH) TR IEER B CRIBRIR &SGR [2], B RTEL SR, &AMk o
B 1A BE I EEARAT B I E o 32 % 5 BA 9% B UML (Unified Modeling
Language) FEfif T{E. LTEMGFEAGHENT A&, BR . EAFREER.
MAEIE A — D BARU, R LREPRAEBREES . BIIHLSKERE
EAT TR WA Al B R NI E A . X2 A FA A RERR RS T
FAT X R E R, T BAR A /2, XA AN AR T AR . B—,
AMEEAEX G E TR —F, 5 HMXIHHETES ; B2, BEdRee
15 5 PRV JoiE AR A 244

1.2.1 EMBEMIIFFER

HIATE T RETE & B A B R R € X, 7T Re 19 B o8
Fo B “ERER BT CASE R I — i AR R XS
LRZA, BATTREE 20 B — S n “Fhik”. “ORBIGH” B R R
RIS 7 IZFERI U, BT L —F BN A AL A A T KR RE R LRI R
7. AN ZEEN. ATAARHF B¢ ERA, RAEXHEEA LR E
T 0] BRI R R LR . (R AEIR Z I, TR R & 2 ide 43 1] B0 b 52 i 3%
A B R ks R AR RS, R ERR A SRR . XAEE S R ELRT
IR, #ER— AN EFRBt.

HLAE A SRR A R G50, RS R X AT IR L R 9 B AR AL
FIX 208, X SRR Alexander AITHE H ) FROE B IR AR B BT X TR
PR T G R AR H bR, A A B R R — MR R R
AL FE . S AR AS A T il A 1 88 1 T A S R0 T A L 3t 2 482 5,
AL AU G . JX b S BT RE = A i i RS 2, RS B2 — 1
CE AR 5 TN gs RACEC M. TR, ERSE 1T ER
M Ciatrogenic) A EANE| RGH——— PMHOA A B A 251 &M )G
Rarsia, JF AT kAL JLAE I ) A REA PR R R IXFE AN BUR REHR
(ERA T B I sk, it ELA g HH B ) R, L AR AT AT BE R EORYEE



10 F1E ®IHEINE

Xt R B A A AR MR —— A E AT — R R.

1% 65 B8 A5 200 B B iZ R 7E Design Patterns[21] W € I U,
VEA A R B R A A7 — &bl &R & R
M ——B % 3 BRI T R A A P A B A AR S . AR
JE LR, X FMESEGMERXKMS 5 (Participant, &4 HIERTT)
FWERFR (Collaboration, HLHMFZ[BIFIERR) Ha#<ralmblsid. E
EREHRIEE, XENBFEE ST RENAERRTT ROFET TR ES
FRAWMEE, MA RN SEAHROZ MR T R AN S R AR .

1.2.2 RAFMEINES HEXMETR

WRBAVM A — DM RN REASHEE TEF 2 EE, BIMNERERE
SR ETE A SCIE S AKX, XHAFTE. BT ARES L FFRIM
SAFREHTR ESAHEE, FEKE, FEAFESHXFEELE XX
MERRET LR, HERSHBELT, XHZUNEAM SR
ZELEEXW. EREFEHAIES (Pl CiEs) e R%EE (F
U0 Python) SR IRIE T o SRR IFEA K KT .

XA AL, HSE e — LR A s 5 SRR E LA HAE S
PEIMERA S, HL b, —EEFHETURERLIELENTE 58
&, DETEATE KRB ZE S MR —FE . Blinis A4 (Visitor) 5t
— MREF W F. fERIR 19 & BARSSEL AR —15 [21, 338 W ] H, GoF
FEIXFERGIR R 7 9 FE 2 —Fh g R X E 73 & (double-dispatch) )
AR, EXR—DAMEMPEA. Ehr b, FEEFRINESEASMEREX
FFiZAE A (5] CLOS, Common Lisp Object System).” X &EHREHA? X
BERE W SRR CLOS HIJF & A R4 337 18 4 2 A A 1B W4 - “ EH
—AMEA? T HIEREXESFERN? Att4? 7 BIAE CLOS H, 7R #
A ERANER, EIFATEARAKRE RFRAMIE SN ZEFRIE—
ERRIEA—DEARFEFET ZESS 7. AMEXMXEZEES S, 3
1] & O U 7 AOX AR B T — vl A Uy o

R AR ) AATTRE B 7 — S B . B S R ) B ARAE CLOS T A& # 42
U 1) & XU 43 A T AN A 1 19) &I, A Rt 8 I AR iR 8, At SR dn s

3 RERAEAS A SR AT 2 Bk i ) Ao (I LR A e R DR D b A DG IR 48 il 5 3R
I O T 3 A F R o



1.2 ZREERNZE 11

{arf A XUE 43 R LA RARTBS A REF . R R RIE, HEE LHILARIE,
X+ EE.

XX AE S AR IR —FF « FREE S RS E
HEHHEAR, HRAEMTEHEA— TR SRR M. EXFERT,
EAHBMES REERTHEMESH. BEEALEE M W57, ARET
A RETRAME I8 S FIEFGE, M LIrdelntt. Wit R BH#R T —ufg
R E— R ENEAHAIES LN, HEMAMERTHHNERT
EERE, FEEANEELIES —F R R, XEHESARFTIHEE
E R ARSI R IA R, FF AR IE RR AR Sv F A 52 B 20 T 1 18 B ok
MEE . BH SR, XL ESEREES PSR A 2L

YRR A X e A, FEEMAE A KBS CES R il
GoF JF X i — MEA—HZ AN TR B IR ZRE . RABRAE
0 F1 R A E B Le A IS )RR &, DUAM B P i e se ik, &
P REE, FFEOR LR O miss, nTLABERH S, X0 kB a
— KM TAEEM, (HREEALRXEME, ENEESHFELIE T —
#ar, HEREBNP TEERS L, X% aH0E R fEEFR.

A RPRFIES B, XU ESEEEHRA T EEMESRE, o
BB (class). A WLPE (visibility) FI4Ji& 2% (constructor). R, IR
fiTf k5 H GoF I —a)iE « “RixFEEF 2mmdEINES, BAE 6
b — IR IIFRZ N 4k 7K (Inheritance)’. ‘3%% (Encapsulation)’
Fi ‘%45 (Polymorphism)’ [ " 17 12 AR A X BRI Ik F 5 L %,
FrUAEEAE T 59l 5 /10 1.1 5. A OO E EH I 7 —k, KNI
&R Z RO A B ST A

Bt 5iE S LR S ; A UREREE S P H—4BEE S
SRR GE R LN, EANA SRR TT R

XL E R A BATIR G “Java Bl “CH TR, “ WebSphere
VTR 2 iE 2 A AR, BIMEIRAT — B AR IR A sk, XA
S S A AT LS e Pl A A P A A O A il A 7 B 1 e il —— AT R
S oA e B A S E Java, C++. WebSphere 1X 485 55 b (1) SKBL, 1l AS P 25
oA i F Bl APLY.

4 B AT e R e R e i A (1, (RO e PR 2 aE E T IR &
(language idiom). EACF b, BRA T B TR — ARil e, Ol e i 18 W 6 i i
—AHiEE LR




12 F1E BITHERINE

EAERNRZ, MRFERZEOFRANR—F, GREIGEL — KR IHE
KHH, Rl EEZ2HE %5 T, HEERAPFEE - LREE
MIARATEZE R, $IZ Java 5HAM—LIE S (0 Smalltalk) 2 |8 FTEEMIE
KER M. HELTEIEXME, BIEME ERE—FR, R2ENHER
AR AR & S PR BN SR EA RS

R R, FRATH EICE URE F XS b, XEmRHg
DLERHEMBEANZ O BRERINETELEEZRITEAR —FHILTES
ZAMOREE, BWIRATE I HPEAR — A RBEE M RR, FHESKERF
ZiLENRIFEER PN,

1.2.3 A#RIEZIRIZE

T TR B X e B AE AR AR RS T B E R RS S (B IE 1)
B, FAWASEANIERE R E Ak . (AR, B R ARG
RN, RATHHEEFRERE ORI AEXAM. R H IR
HifE R, AT 2B R A E I g R — O A BN A B,
(B TC 1 A B 2% 350 1 43 A S PR T R TR A

RNFROLET 1SR, ERNEFEWRAE. BE, RIES
SO SEAAL Aok DA RSN D, FFIRER RAD R A, Xk
B TR E A Bt RN A — Ak, BRATE X L
SRMELR, . TR HRERINFT RIS R .

A i B 2 A P AR K R R — P AR A
BT RMSTER, ER—ITHEARF.
170 76 28 AR 3K 1) 2 O 2 AR 43



JC# M, (Elemental Design Patterns, {&j#K EDP) A% 0o B & — 4 T[]
MEFIEAME. HE2ENMNEERNSRARMFE (trait) : H%, BEM12
DL 145 ) SCRR XS S R . 00 EDP #RARER — SIS, B — 1% H
%7, BT, AT AT D e F AT &M E, B2
MR EN]. AP0 EDP 5 & /) o SRAE —&#i&, 11i8i% EDP
ol i NLZ R RIS ASRLOZM . FATIE 252 % 88 X E T L Re. &
AT GE A 1), DA B % [ R A AR S . XA AR A E X
JyEET EDP #5451 AR M ARE, SRANZARLE, AT AT LA B e 2
55 At 27 A R R B S AR RIS 1 .

o, B A s A (1 2 7E 5 52 AT SR A 2R G A B ) S ) £ fe R
Jj % . EDP [AFEt 2 ILIE iR e 7 %, —BART MR 7 B RT3k I A,
gt BIEANI A R A, FSL b, X ) U it A e, AETF
HaT Ak, EEA AR E A4 i K B kS — % T{E. EDP %
VI AE I LI () B 2 ) B AR R ORI, SRR A B, TR R T
A TS . EDP I At R85 R kR B TR, B R K

13



14 F2F xEENX

AL, BRT BEMSEFR—T LS, EXHFEREEMBEFENE (HRET
AEEE XTI M FENEB, HAME—E—RXERBREBRRHIAR).
S {#% EDP ME R TR MH R A B4, XUBEME T —E%F TR ESHE
Z8 (framework), FF7ESLIERE FEREM 7T HPREAME, W FEMTHE,
FUAFHESUE LN BF RN % XTSI AR T — 50
oA FRE 71, ARG AT LAY EDP AR (building block), BT
RER R T — FERE AT 5 X E B 1A HAD WA . B IEE A E X FhJE 117
£, AL ENTREEZEAER.

AR T EDP & TH =N, SFEENSVIMNEER, P& el
RN E KA RIESE (context). A5 3R AL T 14 105 A (195 1 A X 5
HIg R 2, Sk IR Z (B2 47t R BREE SR . 498, FRARIEA A %K
Fone AT THE —LETH |3 REFEFROHRYRZE BAE, AT e o A
THBRLECEERTF. &5, AORBIFREARER A RE 7 HIETSE
IS, XEHMEHEEFRITHPEATN. BEJLENAB R 7 2T F]
Fi EDP K& &1t

21 B2

EDP F B2 7EdL £ TG R % H0E L 4K 1) SPQR (& 5R 5 &
i) TiH [35] P RERKM. SPQR 22— MHAMIIH, HIRET MNIAFIE
RESHIFEF R85 AR, ERE LI SIRMASIE S BRA#it
AR, FHE R 5 B B SO R R B R — 1 1 =X A 22 st
Mo WRARXT SPQR K BA TAEN AN, AIASHEE Z M KRE R [35,
37, 38], EFEX BR R EREERMEZIH MEA R, 2B AaRNFTT’
(] EDP #2114 LA EDP [ SRR T S

HIETE LT TR, #TIRSE5 T SPQR MAld. Mif, &
PITFE 6 BT A £ 5% AN 18 S ZE ) RAT BRI R G i = AN Se i R i — AN, 7E—
R ERIE T AR 2 FH A [ A RT3, 2 R 9 A [ At /N 3R AT T RIS
AR AR M ) FRAN B A R, RN, X ER AT EA . RAT
[ BA W, XRBRITSOZME, ==,

SWEER LG, =/ RRIF A PR BA A 8 T T AT, 06 i 0 A T 20 3o
WA 2 IR L BA SR B 0 S0 o AR AR At i Al A TR B 3k e i, 3R
M AT XA E AT SEB, AR SEI. FreL, IRAT v R 1] i,



21 &= 15

BN RS X H B A e 2 /DA .

UERLR R, 67T 200 24NN BT RE B LG, BATA KBS L.
ERNMMWRFE, BAMXER#MAS T GoF itz ———E4h %
(Decorator). H5ARAFFIZE, RIREAZIMNHAEENER, BHITHT
AT AR =R, 7ER W R B A A X AMERPHER T . A
#HWABE. XIIRT —HEFZINHEL : REMR—DMRIHHERT? HR%
J&, BRI R, R AR bt A R

HSE, RZHMRMFERZIHESH KRN, EMNUEHHNEE BRIHE K
RO EEkR. ERGTEMNEE S, BRIMAGEESHNEHS, HE
B Z4id, JATENL2 MR, BE LRI TR, HEEAFAEE LY.
R HIRAH 7, XA 2 RS ST, EidfE, BIERS RIER
SO, FRBNZTRK, ENATEL BN A e EE e
isfE. UM EENEARMBRZIE. IEWMEE 1 ZFTREMN, AT
HIEAEZERZ B3OS, BE 22— e DIREUX A U &R
4. SPQR IERXFEHI RS

fEH) 2 SPQR B, AR R — MRAKMED « it FEHR M.
AR T ESCCEE ], mEAMIZAMERZKMEERZ
Y. KZEF TR T IR R G AR IR AR A 223 s 0 S 451) it #1044 =X
WMALEN, BN SSEBAAHMMNIERR, A AAMBEME. XMHEEEH
G, AR AR 2 g 28T R AT B RE DR - FERER
T, ¥Rl NN XKTE R, Ends. BEET, XFh
F O AR A R A N B AR SE I —— ARl AT GRS LA AR AL, AR SR —Fb
LR E X ——1XS2br XA B 7 EIY). KGR B E (25, 30]. EEEA
VX TERERT, adbintt. A TR LK IXFh ik RIE
BT kaiF Ry, 4o ERIANEE S, X TRRAR, RS A
iR LT T R AR IR, A B AT DA A R A A E

XA i R RRAE T, R AR A E SO T XTSRRI A, X
ERMESS . W R E L E TR R A A X, ikEmaRY, B
2,007 MR FEAR—-DEETS, MESKE R LR ZIALLERAE TR
— AN, Mg ek, B RN SRR R ) 1K, i R
FEHFNE AR X R AN 7 IR e SR AR A B AE LA ) 3: 1v) 7 KK
SV 1A I A5 20 A2, DR ST R A e o XA SR AE R R DR ) 5



16 F2EF TEER

EE AR T. WEHE, BMARSLIIES EXMN, CHENTEE
EABEL.

RIIE, SPQR &ERFAANRMEN. %4 MR 5 61518
VEMAZIFIT MK, REENTIT GoF AR, RErEsEETnR
B, BRERTSESZ0% Alexander FOARGY B GUME e 243RIL T MbIIFF 1L ZAE Notes
on the Synthesis of Form[4] (B 7E 8kt T2 90k P9 X i 18 SC 2 E 04 51 H
() LIS, RERNS L& BEMBEOSLE, BRE : BREME, mil
RG],

SXAMET B A0S S IR A _E 20 T IRBGH AL B A R S MR
PEGE M TR FARIE = G HIH0TE, BiAGE S AT BE BRI R R VE M RIS, Xk
HRANEEMRHE. BR, RINZESREEINEFRIES, BX
A R E

REME, RXMEEHESTIS, WEHFENEHHER TR E2H
SEB RO SR, XA IR K R4 B R —— A T
AR IR B T A A L OB R B IR T B AR U 3 K 54
BERHHRITA0E, FRE X R AT R LB, K
A X R X e R R R A KT o B X (0 T/ E A E T
FIE S FARFEE. MREFEABROLRI, XETEE. B—7
W, RSB IR AT R B, HABMH A S . K
& SPQR [t 2R, BATLFMKFFIEE T — RIS, XA AL
HLEE BB A BRAR P A o 0 S R R . 8 B U 1 S T e B BRI R AR
A2 REIER Y, KRNI ETRE K.

PI7E, EDP MISCRMAEMETSNT, ENHE— LA TR AN
IR, 7R R Y O R R 3R R UL T B LR 5
T, WASS AR IE AN, ABMIRMT EDP — MR H R, HR
EETA, TN, 3 E AR BIIRANAETT & AR, 224 F0 2
[ ZE i 8 B I R LE (O FEARAIE 5 LS. IE 0 AR TR
W RIRRE, 4 EDP A —ANEIEN MR BRI, SOV XK, R
HEANRMIFHEZHARE, A& EAENMCEEBHR S B4
i £ I £579 EDP H 3% 5 AR A 2 &b« 454> EDP #5 R R 18 1 o 1 5 Fbdh ¢,
SEAEAFFRATRENS W AR LT P OAET, AR e O FOR S

KA TRATH R T Hiid EDP MRk « —RHIDIGHERE, — R SA
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P DUR SRR E K, RN RAFRIRRENE R RIFRHE
MECF KT ERSHE AR EA 1R N R mt g Re s A1, (B RARAEE M5
FRIEEAE, R BRI, WRIREIE CX TR ENHAE & R I
frayply, FHEAENBOHRKXSRFEINES K EAE B EmRE, IRa]
LAt I aa bl i, 8 AR H) p M AR T A4 E A7 i A o

2.2 ELL. sh¥F075E

A FAETH LI AF SR B2k R 0 R A 8 T AR X K B 5 R0 A
o, #AE S FE . HIRATHEA T EURNE KT Z AT SR, ROZafa FF0e?
RNy .

B RIAT SCER P BT SR A 5 . IEAT S A A fifud — 254K
[12, 17, 32, 40, 41, 43], {HHAEHE, M HHIE—LBELE) I & E FoF
AEMAETERE. FHER, XE5EEREFBRAMESHRKEAHLT,
SR ? EATER R AR S EEAMEL, BATEREAIX LR TGITACE,
e o 9 7 B Bef SR [ R FRAN T - 2 S iy S ?

HFNE, B R T e ) BEARINBE B 5 W, ST S
R0 ?

BAF SR EAM SN “RmS 07, #HiFthss s 7R CIESE”: B
SHURTRIIESS. SWAMFTYE. fln, MF@RXAME, FhadiEsm
NAI2E C i S BRI R A K2 . AR T2 T A ek el & A H
N2 12 6] 5 FH FF A A [R] FOM ,  BDA SE2 A ke ) ) fBEAS ol b — 45— . [
f2— T8 1 ot 5 R G E, AR 5L A RE..

WAEAZ AT, KZRAOZF S F IR X EER
e DRI R A% X o B F DLKE AT i oA 2 (] 5L 412 By N B3 A B S5 4 BA SC
FUAk . fa] BA R A R AR TR ], B DA HE R AE B KA 1) g
2, AHRIX A BRAE ENC AR NI T .

1E 1 Alexander 18 AR EE,  FRATVERE 7 B0 E iz HMK 2 O & i FEAS
A . FA ]88 2 ml b i A R Bl TR A R T A ik A e X e
ity EIRATS I EA R B A FREOZIX AT, mdFRE L E
(. 28k 22 B N AT A T S 1 A i R, (RS R AR, IR H
LW 7E 5 1 IR R T2

X G () ) RELLE T, eI (EA R Z R B G i B, 1 EDP E



18 £28 nEENX

FERAN TIXANTEH. 815 2, EDP B2 EFE 7 A 5 v H AR L 1o ok
HARMEEZ O S . XEMSBEARCEFE, HEAFEFE-—MEEXH.
BEREEMMER THEAKRER. 8 EDP #iE2— ML OMEN A%
iR . T EDP 4n B {ER— N84k, WATA K EDP BEAHER REER, M —
AMESHEZE, XEEEARITRE AT s HElREME L. EDP % H
G —E A R & B KR R FR, BARMARAREHKES
MMFE MG —. Flw, HBHEHENSAREY K& * (Extended Method) X4
EDP B, A1 T 1%4E AR 2 SOt &2 T H B HAR

EDP &t T —FES, FHXIES, AR NSEETiEE KN L
R, AR REMF. FEMRIHELCEATUALEL T —E4LA
FHERENRE, AMEZEA, SRAANAVFENERFE2EEY —
ERFHTE.

BMBR B R EA TR P IR XS 0 BB AR ER? 1EAH
T, BRATREFEME

2.2.1 FETERITES

AL, RAVEME L a2 . HRANELFETFRKRE,
54 Extended Method (# B 75 &, HIAE AR <6 §)E 42 1
RKERERTHER, HEFEHRE., FERMTEXRHASNREZE KSR AR
BEE, i 2% 74K, Fin thisIsAMethod (), % FA4A R F R EILHD,

4% —2&##iES (Unified Modeling Language, UML) KRR E4H 3%,
Atk GoF ] Design Patterns[21] FIBUEFER], @ 2.1 Fim. B4 P&,
RIERAE T BSR4, RERNIEE W UL —K UML BRE R T .
KEME, BAASZ MWW HNHTZRE TR, R4t 7 —FarbL
EIBATIN B A MY R IEFAT RIS . IR0 OB BB SR —fdEE, s
RS, WUARVRLEN WA Wi i AR b
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Component

operation()
component

ConcreteComponent Decorator
operation() operation() O- - - - - - - - 1 component.operation()

ConcreteDecoratorA ConcreteDecoratorB

= i Decorator::operation();
operation() operation() O ----- [~~~ | addedBehavior():
addedBehavior() 0;

E 21 £4HEH UML E

BRI EAR 2%, UIERAMEEME . BHERE MR ZE X
MR, —BEMATHREEN. HREERMhEREN B, B
HHES 7. BYRZ, X85 BObA BT B H AR AT A28 B 5455,
773X 4 P AR AT A2 DU ARTE 25 Y

AN RARE T AR R A AR LA K S A LA, BTR J E R AR A
M. IRATLAE—H3e %, FEIEER, REHRHEELNKTE, HifTHEHeE,
B E R RAEANE. VRA] LU T AR, SRS RIB) R G . TIXEE RGN
A AR SRR, RAT LLE M B ST, XA — R AT R RE LT ST
S BIRE T .

BeJa, WURURERME T M R SIPLE TAE R, REAFIEEENTREN
—ANHUOREEME, AR E M SRR TR, TR T ORI AR
L F oAt 2258 TR, HEZ2 A RN AL, BLRAE fT AT LUK
KENHLIREN NG 1 o PR B AR TE T ok - 5000 H T DUOT HE R
(R BL, LA BRI HAL R RS IS 7, RE R TR min G .

K FRAT A A SR AT M BE U 22 UG (R, X A LT A0,
IR REZz R I, A 35 A0 3 A B RIS AT — 2 R AR .

o — fb & 2t £ A7 2 4 (Objectifier), 1% 1 30 75 1995 4F tH Walter
Zimmer XA W [43], W 2.2 . s SARRARA T — Rk, AUEH



20 F2E TEERX

BN REORERZNEEREH, XELIANEmE A ERN. 3
7P i A AR R B DERIAREANTER, EFAFERITHIEZR
ANECE 2 BAR T IEE TR —.

B —F & 2+ % i# )3 (Object Recursion), % 1% R 7E 1998 F H Bobby
Woolf $2H [41], E 2.3 Fizn. F%i% )2 B LUK P AP OCBRE R AT R R
K.

Client
ref > » Objectifier
OperationA()
OperationB()
ConcreteObijectifierA ConcreteObjectifierB
OperationA() OperationA()
OperationB() OperationB()
2.2 *FARIAFFH UML
Initiator handier > Handler
makeRequest() 01 — - — —, handleRequest()
|
I
'l | l successor
handler.handleRequest() " Terminator Recursor
handleRequest() 0 ~ handleRequest() o- - |- - - -
| preHandleRequest()
: postHandleRequest()
I

/* handle the request */ |

|
|
|
|
|
|
|

this.preHandleRequest();
successor.handleRequest();
this.postHandleRequest();

MEZE 2.2 F12.3 R UML BB, 5l aT PAKR IR s SAR 2 48 F =g $ i
JARBEEMER B REATEME, (B2 UML 3859 45 WA iE 24
AT RBEIIARARE, (EAFFRAT] A0S R F A6 &8 Z AME S A AR SOk iR 2 ——
FRATRR A 25 b oK S QLA 1T A

& 2.3 =t % )2y UML &
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BE— BRI ATR I, s R AR R T LAFE 2+ fi8 )3 19— 255
st % i )23E A FARRAE AR R0, BREAED S Ak
Mz e Ede T — %, MAErSERPITREN TE. 52, Ini-
tiator £ handleRequest (), B £i# A%+ ZE, Ter-
minator fll Recursor EH M EKF M — ML ATAEZFAHER. WEL
Terminator KA, IAERBITEHR. WHEE Recursor HK4LHM,
N 2385 #% O &k 55— K% handleRequest () fIAM, AREBENTESM
KB —IK EENTTAIIFIEMCA Terminator Mk, Mi—BiZ& M2,
AR SRS &1k

FATR LA EiX — 1 S HIZhE X AR IR - “ 545 35 0 FH o %18 02 Sk i Xt
FEE, ATIRERBEMKERDN 2, BREBHAEA —REFERTZ.” itk
AR LR, JFFHBRARBEFSZMBRZHMY . RIATLAES FIFH%
EITEA R, HEZDERNNAERNE T, — U2 T v /N R
InCAFE AR .

222 PBHR'

B T3, "JUHETHRBRMBEREME, HERXEFBROZ
NEIARER /D TS ? AR RN R EEREMI? LR, #iiRaX
e S3 AT RS BTSSR AT LAFR R — MR

BRI Z XA, WATHTE E /) — K 22507 RIS & miE,
PR — P s AT, B Mt oEk s RADEMIE, HH
FEE W B AF A R RN BT 2 RS A AR, RBER
S Gy . BTIEWE, BRRIEBAPH &N ELE. AKX, £ GoF
(I e AR R 72 B 52 AU S s R B B HEE . GoF ik 3RATT A,
Z 5% MMER SR RO/ B BRI, b1 24wt &4
iy, CAREA AT A2 B L i a] S IR ) 3t o i R

BAVRE B &KX — e SUREFER - R 1888 T 0% W a8 Y
WM R BRI, R BT LUR 2 5 it
JAR =2« R % (ESEBLD . R (aldik ), PLURAESE (BREMED), Wk
2.1 o G5H. SEBL. R BIARRY R o iR MR B TR R T R . L Bl

| g Lewis Carroll [1% % (FZIN4A 0L, “Down the Rabbit Hole” (A&7 A
P E s, W RIS 2 R ETE.



22 F2E nFEER

AN AR A FA T el RS 1] T i R A B AN IR, U4 T A N VE
PRE & AT eSS RITHRIESE, I AR SR Sl 0 B e £ 15,
AR AR I 1 — e X R MR A 2 72 S 4T IR %

2.1 RRBERF R UBRIRNE XK =P R P E

fR TR 45K
EI
AT

je] 5t =H
Nl
CL R

B J7 ¥
ELE S
FARAER

BETUETRRUE, EERNMEIHELHIARX=RZF . Z5HFNH
fEiEsl. ENERMBRTRER, FACINIK T ERTRORK—EH7.
(BB R ENHE A F @R K ARG 2, BOVENE BRI 1 2 B
RiRW. &ja, BN0EEEERNLDRT, BAVBREENFERENR
BrpRAE T, REAERERYRK. B2, Z5FMBEEIE R
R =27 LRI S A iR A BRI 7, DA RGX S R R .

KAWL T BTG BNERNRIEASZRE &N TR HER,
MR AMERRAC S KR —BEEREAR —HEARM . —F5 T LR
E, EAESHEAWFH R, R, R E5R & TREE
HETR R RE R KT TAFE B R BEORIEAERIT 4616 T AT oRL 206, {H 2 E i
AMERENEEH/E, EREFERIFIERKR.

AEFRATIIE —FF4h 0 il A S R il — ]« FRATTAT PASE SR e/ R & At
EARER? XA FEBHE R T WAFWZIER R —XRERFEREKN. XA
— R, FRATE AT LA IR IR BB AR A a2 T

XFEEARBLT 7o BRI AN B CBLS , IRATIER T PR ™
REIERFYIHFE D : “EATHRAKL T A2 " {4, R
NIRRT HbR. WRE T A, ATMATRECLREF] T Hbx.
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AEMER I ER B EN R REZ T4, RINHMEL “HFalfe” k37
HARWE? I8, RAFIEET FH. HL%RERTHHEH BAH Y E 2,
A L6 0 P SR AR RIS . F DARI K35 B A O 4 502 56 48 JA 33 (scoping T,
ENFEFEZENRNEA.

AT & P AR & 8 L R i 35, UL HAb BT 478 “ 4
f£7 THARTE, SHMEERER K. ERERBESREFHENTE
#WHEHAMPA R TR SN RGPS TN Menu 12K, HE—A
& fEf GrahphicalUIElements A% X #), BH—P R Restaurant-
Necessities H1E X #Ji, RAILAMIMEE, BEMNALE—NEY. EAT
PITEAEER T EMREALNFRMZE, A feREER. XN ENEH TR
fE A& B 2 G EMRERSE .

KZERTE XWMITEMTFEMERER. 27=RfMatEdhasn—y)
FYRERE. JTiEMRERER D SR RS ERERE. &M1&
— IR R IAR R AL E T 84 2 AN EE SR . R T U5 ) B
SERITER, BATHA B W T RS fe 2 A E 2 —A4 . AZME, X1
HHALETAHEE. A, EFHEEAS AWK, FUTUAHERSH,
Bl ELE — NI N I HER R E, BuSE - PMEREONESIH S —1
Ry I H, IR FEAT AR G, U7 A E R SRR VR ARG & A RS
B intE C++ 1, FEijjla| 4474 [A) GrahphicalUIElements H ] Menu K,
BN {EHNE 5157, 5K GrahphicalUIElements: :Menu, |fj&%fF
KB S, AT A U JAAKT) 0] 2 B H f)513R, 5l aMenu.
theltems, XPHFPE AR A8 @ R ESEW A T RS, SR
A —FE. Afdoe LT —fpp—J730, HUAE —UMERSE, mif A
FLAEREETE T P IR EE SR B A SR

EH A L —TJ5k £, EXRBHEX—Trikg, WK 2.4 i) UML K
Feii ¥ 2.1 From. fEE A b g KA B ) FB b, fEmain () %A,
—AEB R AR R a BESEBIE, EERM T a.£0. HEEO MTHNR
a IXAMERSE AN . LRI RENE S, RO L SR T A A&
FH3E A, B AN R B 2 1

B R C++ o1 42 S b SO 7 BEAR o] AR AT T RE AN BRI B3
R 4 Jm 4 73 R R, X 2 32 17 I R 48 Ju ] fie % o RO Ak PR E
IR R, A AT 2% 2011 ML C++ 1SO bRdE % [6] 1) 3.3.6 1Y [basic.
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scope.namespace] 3 3 Bt. A4, £ CH+ PERAXHEREB TR, B{EHE
RS ITR, CERAZHEMMT AT, HMAHEEATREEHE L 2
F % 4 (unname namespace), & EA—FEE BB H)7SLI 7 AHE I DhRE. &
MEFERTERSE T ESEHBHINR, MaTFTRAFRAELT, HHE
BREEMIFR T Z A TEFH. BmE—X, XREE KR EE 8,
BARAEWHIANVREE HEENEEMITHR TR E T a3,

: )
) oo-————- Y h()
b.g0)

E 2.4 —ER7AZEERR UML B

BE 21 —BREZARAHARE

1 class A {
B b;
3 £0 {
b.g();
5 Ti;
}i
7
class B {
9 gl() {}:
h() {};
u };

13 main() {
A a;
15 a.f();
};

BIZI7ZREIRIEER, a.£0 WHT b.gO), XWANTIEZEHELE
TRFR. afl £ ZEPRR, RHASEHBMERBKR, BTIESEME, X
RKAFPTHRERINTHEMRB—AT7E, b Mg Z WA RMUK KR, i
Ma.f0) REKXNb.gO) KFARAUUR TESFMET, R THAY
EZ AR X4 (primary) KFR. WFZ, RARBIVBEMNBHIXR, BAT
IERE AR feE I 1 F ISR AT .

T 38R 22 B T JRAT A B o DR AR 8 B e R M . R 75 8
FioRE R BT T ORIE K EDP s iR i B AN R R F A IR B MERIRE R
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RETS LA VBB KR, EERNH RS LZRIT B IX E/EHEER.
TR R R BE A iR BEF2 7 i R R HOfR, X TR R BRAIF EW
AR ZRRTE I S an RS RT T OC T 5 2 R A8t 0 o i S 1t 4%, 16 A
BOTE A R LERIE R ZRINKK SR, SRR AERA L4
FRRNEMAR. REFEASEIREN, ENBLZREUNEARENAE
HEEK, NESIZEWHEL LT 7. (EHBXRERRRME T —MESE, &
WRIMNENTTERMA AR, BEASREENTES RGP EHMTENAAL
RAMKZER.

BUAE, FATAT LB RS C LA 4 fif B br i) B @A ERE, &h “BER
FHERATVENBHXRRZ T —AG? 7, XEBRBRINWEREET —5. B
EHATH T e BRI R RS UERATR @A, BZE B, RINDEHD
TEHERR, EREEN T HEMTZBRIENKRR, THELTFENE. 4,
U BATAT &S Pl HBER. FERE, RUXRMEMAREAN]
BB E) . BATKERIEHH 4 KA LLAREENZRIRBIL KR,

AEHREE, UERRNFBMEZE, F—SHME. B LR
LLFEAFIER : R HEK, BAIAZEVE RN ROFEFEITE? A
TR, BATHEX RINAFIR, fE 5 BATHAERE H, R A R LUGE (F
TR ARALRIRRE, WS ). BE, BAIMIIRFE T 4 FREF &+
SHBIRSER . R, Hik, TBAZE (BEED), XA SLEFE, HE
NEERTHIHEH.

BN, FAFARTG MmN ZESHHALR, HE
BT W A RIE S P A R, AZEEID, RATIMERET K —Fhfiid g
A, DB HGE S ML A, BT AIRATE A B SR L 7 AT fr] [H] )
MRIEERE AT HUOEMmESRE. B4, RITEAEEZXFHKRZH
NGRS, B2 BNy Sy “ 4R ” T Rz e ? SR AE - 3K
T e A — > K ) 23 BSAE R E R & A B 4o

FIBAHER, EEREZHm A RIES Ptk Z N, UETF
Lo ERF R F WA N E R — RO, LEMICE. Ehr b, WERMN
FI A S AR E, WA, —iEE, B0 Self 1 Lua, H A5k
A LS, AT R A ) B A ) R SR Sk S ELAR [ # Th g .
IFAE R A IX D B IE F A SE X ZHOE S M KMy X R, JavaScript
oh 0% 5 R R VL A8 . DAL Smalltalk, ‘& 0T LASEAS FR K 2 ¥
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FXTRIESHEME T, H2eEN TRALHMEREEEERAR, REE
HHTEENIARBEERT

RMEZ, RELIHE LA ZES (Bl C++ F Java) HFEK
MBI TT. H—, B TIZRMXN RG2S HENTER, NITEMFBRA
R (member), KEZEHANEAERXFEH. B, BB 7 ZLHXRATHE
FHBITE, £ CH B Java i1, [IRATKH KRBT static KEHFTENF
B s &SRB, B EENER NN T —FRR, mE
R BT DR A AR B R SORBERL . RATRFIEAE C++ B —1 3K
B — NS TR, DU 2T B, WiE R 2.2 P

BE 22 CH+ PENFEMMMTE, SEHIFBF=EREBHTFR

namespace MyNamespace {
2 int aField;

}i
4

class MyClass {
6 public:

static int sharedField;
8 int instanceField;
};
10
main() {
12 MyClass mc;
mc.instanceField = 0;
14 MyClass: :sharedfield = 1;

MyNamespace: :aField = 2;
16 };

FE, Emain K, EFHEFR sharedField R E N EX 4
MyClass fENHEI 4. XFh 55 ViH myNamespace H1 g X ] aField —
BE—FF . FRATAT LA & 280 Bl A L E M o R A LR AR R — A “VERY
R FATEAT A FEFER T 2R R — N2 F 20, FEERGH — TR,
DA B A AR ke 58 1) v B i 4 7, IEWBAIE R 77 AN — BRI R 5
MR —F. H—MilFRME T A7 2E. GERMNEE, &t E sh i it
TG IX LG ZR TG H R N RIFIEE T

KLEAAFE B IRRS ? E Smalltalk 7, 28— D3 SORE R, XHE
AT RYEFR I F 2F % (class object)o B HIZISH — DX RAGTE, IRATHEE
[r1) 0 R % i S ——X A Smalltalk %R R — AN T 1A%
M g —— R AR LA I — AN S, 1 4 2830 1 5 v RO A7 7E T A
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Rxf Rorpo XAATRIRNAGA K37 3= LT 56 & — .

B, WIS —F Javalll. 7E Java ™, KX RE —MISEHRHINT R, AL
Wi ERIREEERER, E5HFREEXMFENLRXBERN. 5
Smalltalk P ARKZ, EEFKER “IEF” EHPRATU R, {XRE
T B RAIRGHRIE. EARTFEH &R X5 Smalltalk F—F¢, FTARR
A R e AE M IE BRI R R B N C++ IR B T #1157k new MyClass, B
NS FERRTEAE B T T e,

JHER 230 Eian T —B Java f{FS, TEIHLHE T —FaTRE /K
Korfk. MERHIX B ) MyClass Object.new() F/E new MyClass
B [E] SCiE 6], AR5 AR X 8 35 B A 1 15 8] 40 i@ it MyClass_Object i
17, W iX B § MyClass Object.sharedData Bf MyClass Object.
sharedMethod (), ABAVRFTAI—VIF Java FHJSEIMBE A XA T C++
o AR, B R IR LLIE A

BB 23 — Java %, KUR—MATREMZFNITRFER

class MyClass |

2 public:
static int sharedData;
4 int instanceData;

static void sharedMethod() { ... };
6 void instanceMethod() { ... };
b

8

10
MyClass:
12 int instanceData;
void instanceMethod() ;

MyClass_Object:
16 int sharedData;
void sharedMethod () ;
1% MyClass new() ;

JEE A8 F 2 AMAE Sy 22 5, (HAEEMTR T, — A KHE
LA b 2SR — Ao GO Sk o 3K A ik AT R — T 2 2 PR IR B A L
Bk, BRI AT CAE S p Ak g AR fig . R ERCAE, AR T BAT A R
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(2% GXEEH T Cr+ fl Java FIRE) HRARL R —FRAET . (Ef—
N LA 92K AR A D218 Smalltalk —FEMRE A —ANRERLROKK R, SU2H
A—AN RS 1 Java 2534 R

AT BRI B LR E S AR, T X SN R R R
EEMZL, TRXEESPERER. iR ERAFE, AT LU
HETF RO RN RIES R, XEERITAEE T R R 0 H &
AR HIRAIERTEIIR R 4 FITE « MR, FiE. FERMAER,

W4, TEXARERIFIF T EATE Z L0 LA 7 R HIR? 3 2.2
W T P S BTSRRI RAE AL E TR M RMLR AR,
FET RS L4 H 4 FT R, BRI EEXMENER, XELEIEHE
VHE A OB B, fEREEE S, J7IEET LA LA R R B E A R Y
FiEEAR, GARRATEF LLE LR BT RR TR, TR FE S, 1]
AL AR AR M, SR R IOE R B ERE, SR EINEEECH
KA, BJ5, KA LRI (E R E X 4 FhSpik AR T —Fh, JFH R
AT LUR H M R A 72550, T B &

3% 2.2 EENRIIEFRIHS R AR S IATEERZE

ISES Jiik TR KA
AR & X 7E X E X & X BX
J& TR
Tk N/A E X B & X BX FEX BR
REZITERA  ERZTR R EME R T %R
T N/A WA NE J& T %R
KA 5 FEX FEX X B
RAZRE) TR

BUETTREMERIA IR A% T, X ERRERATAT LUK XA BR A AT BEME SR & AL
UK, EMRGEHD—SRELY 7. R 23 B FEE R —Fhe A



2.2 EfL. IS 29

RHARERRT .
%* 2.3 AEXMNROEFZIHEREARNIERBMENZE
LS JTi THB R
S J&TizRA
Tk KT fEHZTE iR [EME & TR
TR W& AE BT ZKR
3t IR TR

MR — DB —MEBEERB, BRAERZTFRBETZEYT,
MEMERZ BHR R B KU, FEBARERR, XEHEMHRK
SR R BREA AR, FTUE—TFER, WA UERA IR (Bl
TERZHD, SERREES. SEREEEL, 22X HERREHEGE L
ERRN R T BA S, HERARILHNEEZERIRR.

BB, FHEIER 2.4 PR B B R pos B E SRR
Position Mj—AsLfl. XTIEEIF 7 HATpos A4, HAFME Glyph
EHIF T HATBLZ AR pos, (HEBNTIERAHIE pos £UNMTE ARG HHI
Hit KL EH. R, scaleCopy HEMSHARBTLITF 7 RATXLE
SHRM 4, BEATERAFEEN T S A TR .

B 2.4 {ERBEMAR

class Glyph {
2 Position pos;
Glyph scaleCopy( float x, float y );

1}

oAt (1 6 R KA —FE, BlIINAH T AR KM, i fti(E Sl
ARG — A TCE B4 8. BRI T HABRE AR (2 T 46K 1E
BAFEE E OSSO T /. BATEZETLLE, XFhk &R O g i
FERIERAR 1 o

Xa—HK, NEXEDP, #23HART 4 FfL T rp s n B S A K
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A7, BRI T3 B H AR (A sy BRI, A K E B
B, EARBE RIFER TR, 555 . KRR J5E R O X 7 RO |
TEERAFENFBR O7TENFBRIKED . FREFENTERE (FBRIKET
THERBARE), U B AL B, flina = b + 1. W
R R 2.2 50 AR EE, AT MFREATATERM . FBORE. IREL
BRAR. EAMEHR, APEMEBARRE T ERREZPHE M, BT
TR R o BEH I TR] BB vk R R AR, SR LA 0 7 30 BASREE
e A B Z SR

rRAlgeCEERR, FEAMRE EXLERE - DESWEKAE, WA
B ABES TSR, BRI, X2 AaRAA e fmfithH 1 &
(reliance) XA, —PILEEN A —PIREERMKEL, HA—EEFT %
EHEMEKR. Bk £ EHRIEEANIEN 7 5 —75% 9, BATHA LAk
ERIBT 9. BRI g XM T A& h (iEH 2.5 frws), #ATH g K
BT ho FHRX—RMiZ2ENER WK —— A RHZEIER (transitive),
#ERBT g, HoiK#T h, W £RBT he ZXMEBIKRIHAZEEN,
BHERATW, £ERKBT h, RAhBEHEM, £ KRR

A8 25 FEAREHMRE

function f() {
2 gl);

¥;
4

function g () {
6 h();

4
8

function h() {};
10

function main {
12 £();

)i

EBRATHA A EERE XA F AR, QR IRATER L £ X h (g, BAE
PR A o )43 22500 K ? JE R A afmd. W £l AR
Xt h FER TR, AT ZREATI IR AL . BRI Ty v A P 5 4 B,
R HAAME S ROESR:, B A7 MR T . X 4K, RATAE
56 4] AR Z U A RSP B THMES B S5 A e vh i ok, it BSR4 1 0
1 Pt 1 AME & 05 R R AT RE 77, TR SPQR KA FHFNA IR
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THEEAS B 0 B AR LA R . FEARTIEE 4 B 401 45 R, BRATKH—B R
FEMEER T, FFEUH AKX — STEH EDP TIER R N E %,

fEYIIZR SPQR “~ ] FEFF Bt ML & A #2eh, FRATAIEAR 1072 45 4 i U
FIRTERERBIRR, KB T PHBRR st . e E R B ARHE 2,
HATE A LA I 238 R IR BRI A9 RS BB, AR SEIL il R %
RS, EREIE TAF RS A RAE. 5 THME. EE 0%,

FAR B —FE G, BAVEREERTRNIIRERSBT 4 A0E -
MR T FERAER ((RATLEEE R REEM B AEIES PR, K
b RIRE P BTt sefk, flinf 7|, 5, AR TRATRGE KRB E R F
A TTR, ERMRBATEHFUARIFEF KRR, ENHEIESH
KT XAFAMITRZEFAEELZ KRR, HENRAKEL PR 45, X4
Tt 5% Z2 AT AR RR MRS : 770 - Tk 7 - B 7B - Tk, ARER -
TR AN, WAULTFROUE 2 IETTE - XML

X ME— [ — M, AU SIAE TR 2 ERIRE, A AT AFEFRAT
TR AT SRR 2 S i 3 R TR T A S B i s % A A g 2 R BB IE
i, IEEHTRE.

223 B

AIT T ) 3 7 A0 LE DI an el A B0 TE A 1 56 & DAL i . FRATTHEE & 1 #
18 7 i b, Blan ik Bz m I ort, BBkt 7 AR AR R R,
ol an 2 R0 A (A AR A 7R . ILAE A2 IS ok [ 3 ok R iX 2R 1

W45 5 W5 iR AR, A =TSN (S B BoA Bh Tk IR A
TE 85 2 Bt TPz A7 i H AT 76 W R UL 2.5 B i A REEF — A7
P, BREEAESME 7. e E xS RELGS T, HSIRRA RN R T
B PR XA, TEIR A BT R AT S5 S W (Fin C++ B, fRATEA
2 of BOMN 4 Js) 2% 8] o 1 A S8 AR (R T ) 3 BUE S (B Java B, AREAS
Beix oy 1« FrAT TR AURN — DR RN, B RAE A LR SLH),
TS AE R RE N TS Tk, TG 8 SN TR T N R st
(It R . AR T AT 1 75 1L A AR N HE AN X Reeh, AT R 45 € J7 i
WA AT 4 ANEB 4y« Kok 5 i, ol e Tk, PARCEAN o AL
(x5 (AT R LA R A H] ). R 2.6 KA C++ NIX AN J7 ik A
BT T ORI RS R 2.5 WIS 12 o.f0) JiR I p.g() Tt i X
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4 MBI fy BUE RN R J5VE R TR AR LE

© ' 70
ER R RAL 71

& 2.5 —R7GERANERES

WH p
& xR

B 2.6 [E25RRTNE RS EER

$28 nEENX

g0
WA T i

1 class Class2 {
void g() {}:
3 )i

5 class Classl {
void f£() |
7 Class2 p;
p.-g();
9 }
i
1
void main() {
13 Classl o;
o.f();
15 };

P RSAREEENFT O T=UER.
1. FAEXRZIE .
2. HAEXTHRAIREZ A RIARBUE .

3. RGEIE B 77E AR F R 7 2 18] B AR AL
X8, BEINT—ANHA : 480E (similarity). BREREZ S,

EEREMN

BERARAER —H—— P& Z Tz AL . {ER7ETT AR TES L,

XA TR R e ?

MREARLE, SRR RS KX RAMURERE. EARR DX
F5? EMREE — MR ELNETHAG? ENZEAHETE?

[FIRE 3, FRATAT LA e Xt SR 2 A AR . "EA1JE T R —Fp R AU ng 2
FAX RRB G HADK RE R Z [ F AR RG? EIIHRRBRFR—H

SRR T RFRRNG ?

JTERIAR A BE RUSE N R — 8. FRATT G 20 5 M A 77 V6 15 2 58 A oL
HIHES . RATAT AMIE 2 5 TR 5, Blin, W LAE &R R X s H
L RMIVCHC AL, B 7 VA A A 06 43 SR W A 7 T R R SO A BT
P A —ANERRERE iR TREEY, UNERTENET,
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MZHIN—8R, BEHENELR.

XA RARITTEG? Kb, FHEKRE—TFTXEHFE, FREGEAN
TiEHNEEEEHRAFERERHAR? BEHENLT. X—HEEH
S5 T Kent Beck [5] #]#& B 481448 % (Intention Revealing Selector) 7
“TEdn S —ANITIER, REPAB L. F—, ELF WU RBE TR
(1] 5E AT S5 Y =ee o X T X Fh i 8 77 BRI R R R R E AR g oo C:!
=, kBT RMAET ARG R EHGES, BT WA ERNESEFE
FERITT AR LI BEHBX— EHAR S, THRERRITES H—Fhsz
I G . VRN T B2 T Wl 2 58 A S RO R R, Rt 42 o e ek ]
Z R BARMAK T EAEMLZFN Wi Sk “fMHt4a’ ~1E
RIS 11, L R—RMNKEEREHRER 2 M. ZFEAERNRIELSE
AfiE, tHEEMM.” Beck HIXFE—aEREELLEMBENS : “HHERE
TERIMES A .”

Robert Martin ££ (fURS8 &2 1E) [27] A T %% —FoRiHE iy 4 A 1L,
KIS AE B E R WV AR AATTE VT #5 B BT 18 B 16 R TA X AN 3 B R TG
DI 7 “4TRER, SROF.” ZHiL LELE, BARAFLSEFENTER
B ER FEER G, (HETFERLRBEEE T RENE . B0
BOLE, FATRA AR SR F)iEFE, s &A RiE 72—, R
Ja it e K I makeAString il stringCreator St M EE Evit+ 98-
A A At — fig T B ) 1)V B B0t R i 2 KB 1 00 P I 75 82, IX —H L 2R
b N .

B, IR L ZHE. SBINRADAFRR TS, FRA NP
il o A2 AT S BT 3 Ui An] 6 457 AF LA BE 1 1 B2 SR At R e 2R FEA
JERM R — ATk r AR, BSHINRAR, B eI AUE#E K T 4
TR EAE WA T iE. LSRRI T, B 5ERILA
T o AEXFARR G, X8 T AT LA 2: AR R4 .

X SPQR Frfl VL, S5 R ArthaF. FRBEWIEFEXAFIE R 2
T8 S BUR R R (5, ARSI e B A B AKX AL R K A
A, LAELE 58 AT U6 i Ja S A () i 4% 5 il W& SPQR FLAYIT
s R e, B )X R i B ARTE R B MU oL F R i LSS, B
AR G R R BT AE T o B )5 A AR AR Rl 5 W), HAE 4R, iERE
91 WL 2V ?
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AT SEARZ IR T XM IR A R, B —DMIPRE R
Frag 2R A B R, EEmARREMER M EYNL T, R
HIWT R RATTE. XHRZ Beck Hdn & RN B A —RAT = M2 HDHAG
Nty 4, HOFRE—BUba . RAVWE A E MUK FED A AR
2. MEATX BA—P), ALt 7IXFHIE. SPQR IEZ#I
R MBAE SRS P S - Zelimll FYZ RIAE EFNEKR. RIDK,
XA T T EDP 4 H RS, XA ARAAHATZIUE S KR
ZIMfE B, EWREAE T —FEMRE R, FnA R AOREREITH S =
FARABLRE

XA, W TAERE TR, AT LA S i R B R R,
¥ H BN F B R R FREREW A R W AR . XA IRA1H
KA AFEHIGERIE?

Xgs T EAT=MRB L AR, 72 AT D2 R AR A ) 7 ik R A
AT DB X =R A RS — N =42 6], FATRIRE s Tk X EE—
ANTERA, RIEHAE =FE S APV R S5 R, AR AT AFE X A 25 [A] o
HE DR R BT, SRS K — P07 A & AR
A, AT BAE 2 MA i R IX B, AR RO ENTHIERS .
5. HTMANRARS, S 2RHMRE S REIA.

AT AAE WX LR, (U LLVEAT ARSI FNS, PARIRATME
eI B8R FATRT DAHg 2 e & ER L, 1HgE
115 =42 8] oh B S RO AR 2 18196 T SR B, LA R AnAal i — b 07 i 8 i AR A2
B — b

KT T AT —4 EDP.

2.2.4 &it=8)

B 923 A TR0 77 VR RIS, FRAVIIRE B XA e = MR A e S0 25 WK
ARETF o BAREEIB A —ANI7iE A, WTIRATE SR ERS I ST i 4 1
MEFhR BRANTRIRE « BE T 0T EK A0 5 A0 Sk,
EEMAN A S,

XBEBER R ECRITE RS, HE— KRR RIS T AN
MR L, IRAITERGI LN, SE2NE R QAR MR R, R R
FJ7 AR ARLRE Bl 2.6 Jif s
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&
B
a1  oam
‘ l
KA AEEE
AR e
| | 7%
AL Sk 48101 AR

E 26 FRgIt=E

BAVRAGEE — D =17 =50 M, & ERRIS SaRl g4, k
fo. TARML. PG 2B RMEGI AR XN E. NiZi, A MIHHE
MIFsE, RN T Rts F B - AR ZE T BRI 72 A .
FATRF H A R B3 RF i — R Al R AR - K25
BAF TR A R E R EX B, mBRE A AR ES, RA
PR 712 [ H K s B T VEAL IR IR RLERL, AR AAATH 8
B B i) — U7 i A AL T — A& M. g, — A,

fE (A — B TAS A, ZACLEPRII RBA —E VR TR A . A
@ Fitie, AT L AL AT RS 4k (equivalence). 1X 28757k
W EAELER DX RAN, FRNIZA R AR (cohesion), EEREHHEH
J7 A0 R A e K [42] .

11 A 8] — B R JEEAS P, UL NG RASAR AL A 0, Tk, X
FAE fynt G sz 2 1) & A 7, ATFR 484 (coupling), HHAE
AR R G e K ) TF-BL [15] o

H (i) 1) () T s I JEC A ﬁ~@ KR 1A S TR P R RIE T P 2 ) A%
O [7-9, 13, 16, 22, 23, 31, 34]. A&, ‘EATAIP S #R5E £, A b 73R
NI 5E X723 8 =50 2 — aw/,ﬁ$JAQZLXE%HZW?M$w¢



; g28 nEER

AENRTRAERR, ERANENRERHEZRINIT BN RA T EEE TR
B

B 2.7 AT AERIEEE LT - MEFRITBEHNLF. Flan, —
MNHERRAREAN SN E D RER, AR XER—/NAZE XHERK
I3 %N i )2 (Recursion) M. FATEEH 2.7 B countDown () HiEH
AR T#EE. XMEFRER, HEAE, Ba, HKLB =KX ?

PUE
FEE
L g5 A .
A Fi%E
N EDN E3:d N s
Bk
HEUE

EADN 40 a1

27 % EDP @ FLigit =i
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B 2.7 JavaiB =S SN 2 5B ARG

1 class Timer {
public void countDown (int counter) {

3 if (counter > 0) {
this.countDown (counter--) ;
5 } else {

: /7 Bl BB Z
};
9}

1Ei% 2 — X AIES 2 £ (Delegation) —ia. X ANiaZE A& 1t
FEEWHE 7. EXERNSGE T —MEMRGEN : Frigdde, MERAE
AN B B A B A FEAL A AR, aiE B 2.8 Fin. AT IX ARk E X &
f—imlg? XRFNRERHKTE, HLRER A KIS TERTS S
— M RBIH AN RETRAER “BREMESE, FitRERECE
HEE.” EHLRES K S TIE, X TR E RS AIMES A R
47, (BEFNZAER A G AR —EIH., HEEAF K CEO &2 EFEE TIERFYS
ELENEITHE SEMIE. CEO HARES 2 “BE A", HEENEE
AR TAER & AAEE, Bl “EF N7 TR SIER . BT RE
FIT HAR” . CEO Al 2 BIR &M TAEFMh B S ZE RS E L
F— B, AR RS T TAEAER R CEO AR E R b 5E i B i
{E5 B Fr b ASaT 20 [

E# 2.8 C++ iEESRIM A7 E R =B

| class VicePresidentOfSales {
public:
3 void increaseQuarterlySales();
ki
5
class CEO {
VicePresidentOfSales vpOfSales;
void increaseProfits() {
9 vpOfSales.increaseQuarterlySales () ;

}:

n };

AT AT EL IR A7 B M BB —4, AR5 A2 ¥ € & (Redirection)
i) o X A S B R R AR R GE A T AR, BT AS[A) ) e RO
J7SE R TAERE Ok se i TAEE 4R . et E S s TAE i &
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RE@ET H— MR, ERXHS TEEERMEEMN TIEBEREAS
M. EWH29BMAN T EL®. XH—RBAKKKL, ExETEIGH
F RS IIATAIE, REH & KD SCERIERR TR — KT L, X
FEF—u. BR—T, ROXFEREGERER, MIRAITBIRTES. BHIRK
EREIRKES A G T, X BRWRE WRAR— A ARHIE, #iaionH
kBT A NBORE. FrLl, AR E SO fFE, mEERM 7 HZEI, &1
FIBNEE 1% — M miiRah, REIRR BERSHEREREE KB, FE
BWCEBIR TR ER AT LL 7. R ST RIEFES R Wik, iR
TR RIEER S TR MO0 TERKRK —N 7%, BE EXRHEMH
e MTBENTTHR, HEXRRFREEEFZFHN D, REOEZEFTIRE
RIEFESR TBHR. 2R AL, RAIRK TEETHEAT ERAH
AR, A RXMA;ARTIEESRIEHRANR. EXaMiieat ik, o
FI R T X R & B A

JB% 2.9 Object-C IEE LMW £ & 75 7% B R

| @interface Painter {}
- (void) paintCar: (Car) thecCar;
3 @end

5 @interface PaintShopManager {
Painter subpainter;
7}
- (void) paintCar: (Car) theCar;
9 @end

11 @implementation PaintShopManager
- (void) paintCar: (Car) theCar {
13 [subpainter paintCar:theCar];
}
15 @end

MAERF T EAB—H T, X—HRHPHEEHZER (Conglomeration),
ERESFN G M, WESE BT WRIER. LR, 2 s
A &N TORIARE AL, E1X B EIBK S FEFZE AN FE 55 0k
K OX—m R4 —FERD, TRV TAERRE— DX R X H®R
A HADRT SO/ TAEM AR EH g &, FAXE PR RTS, WAL
AR T T/, I EZON R AR TV T PASE R SR T IXRE R H 19,
ARBRE A T 3] Gt BlOGR TR, B, R LAY LR R AT A S
FEAE LR, PATERE 241 21 5¢ B HE TS N & A 0047 N (BN A A0,
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AW R — X RAE T HUR 757, WiE 200 Fios, SRR T RAERS
2.7 PRI Timer KHIH|F.

A8 210 Java B E LIMA K R EFA R

| class Timer {
void goDing() ;
3
public void countDown (int counter) {
5 if (counter > 0) {
/) IXR BRI RIENET
} else |
this.goDing() ;
}
bi

1n };

XANFEAMS : #)a, £, TEOMER, B2 41 EDP. %,
AR, FARERKREERGEREREN, HXIEZENHEXHTE,
AN ? FEARREH AT LLZ e, MR B AGE, FE B AE A H L
BANBEH AR . SREHT T, S IX S AR AR SO R AR
THIE, RA]RES LK LEME &4 X R I o) B “ Kz AE AT 2 g & ell? 7
CENRMFAE R A? BRI ? 7 X IER B ERAH X 2 &
uﬁﬁﬁ%ﬁ#ﬁﬂﬁﬁﬂ%ﬁmW§o%%ﬂﬁ%ﬁ%%%iwﬁ4¢
EDP fIBERANITISNE, BMERCERZITH EF— RS KA BRI AN EL
TV TEZ/Z.

DA & o % 2T R AU A S0 1 7 vk AU SR B S P, 1%
W EAAMR? 6FIE, HATL A NREER. WRIRAER R G WA 27t
W Bl o] R RE RS P AX A% R S e, A8 4 X A2 VR AE EDP & R i N I
(IRl 7. KRR AER A e EIFRE KA 2R AFH A B,
Aol —S85] 1, (ERIXFEFA AT RE R B L E 7 KRR I, ERhis S
S B IXEEHT R, i S AT I R — ARG R E . TR,
FEAT AT R IE R HE X I A . SER, AR RATRE e SRR, RN
AT T M IR AE R R ) — AT IR, ROAFRAT H TS AN RE
RS S, IXFEIR R A RS AE B 7 AT A, Wil 2.8 B,
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&
HBINE
A1 e #17
AR 5 E¥an
ik
AR 0! AR

2.8 EHit4 1 EDP

ARENE, BATRAESEFRHEIR M A R EHE S X S RS
B, T—ERATEXRNFERSIN, KEBSHLEBBRAER, REHRE
RRFFERERFE R, LRITEBEE, MATHE=REUE, 2 REH A5

B 2.9 R8T =RMAER. AT, BAT— SHRAERENRER,
BULEEBATTAT LA A SE R RE SCRT 4 Tt SR RUARBLRE T 40 2 F B0 X SR AR IXAR
Bho RENEX— X BRALAK, HSLAERTE K S S HLEAR, BT
BHMASIANT. AR S, RAVAMHRES FUKX—HE, MK
ABEERAE Y “ARABL”, 4 2.10 i 2 IE) o i R B AP AESS 5 AR TR.

X%

L

L

wE |

AR o
ik
R

2.9 & itE2 e Ry =4k



2.2 EfL. sh¥F0SGE 41

MR
AL

FR1EL 272 &9 VR 279

~ EEmE B RFEE
N I -
TR Eze 217 M B
: s -+ 3 RKEY
EEIDN AR FHE RFEKE AR

& 2.10 ¥ 75500 E BEE AEEI%IT 8

FATRT LA i 2 i B A B2, BIARANTIAR B, tn R FEAXT R 7R —
ey ARAL, BV A B AR L, DU ) A 3 AN AT Bk 2 A AN AR A 2.
i )3 f)5E L, G2 FRER TS24 B S, 8 rHHE SR B 0 A X R &
HRAIHFRL

[FEE, FATHAT LS E 2 &N, Ko i i 5 E [m) HSE R E R A
FEA AL BTN AN AR R R 2 (8] ). XA R ) L EZ@. HBIRAT
B EH AL, REN RS, HiLElRERE4EE, SEFRE? X2
WA, — PR —MERBERE I — AR R, X
FAT LU R — AN, SR RN ZAE TN A SR A S —MES. HTX
g T ERA FRAMLD fig)z CEREMEED, FHEMNIEREANEL
#1714 )2 (Redirected Recursion) .

ERANEERE EL 6, ERURRE . WRBNHE—ADTTERME
FHEEMGH —ANG, ZNREEAFRPER, (B LFINRERF) L
(i, BATEEAT CALE — B AR Sk Z A AL BZH A T HER, XEES
—i O BERN e . BEEAT, AT IRIBARLL HEFD FIAS
L CASED) 580 27 [ i . ARG # I P4t ie. — BIRAITRETIT 1
2 SEREFE AR ? L PRATE T R e H A A
3 ARICATHT B % )3 A F £ &) (Recursive Redirection) —ii), {HAERPREI, X4

ik N CAJSEAE P A0k G 2 1) e A T IR, AR sEBR b aF ARGtk dn RAORVE &6 B
SelAg, 4k DK Ry 44004 A T X R BRI
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AR S, W R — AR R — T FRAFI T .
XA 2 LR, AT AT £ A (subtype) .

RATIE AT PA A A AR 43 K i — N B0 750, AUk & Csibling)
KUK R, EMEEE, WHEROHNX REVEE R —NHAHEE,
HEMTHARBUM L. RITDE T ERAGES®RKERR EIR, RE
BRI KR EZHRANE —DNATETE. RIMEMHEBEREALEFRELS
(Deputized Redirection).

b RATRE R E )2, FHRAE K. £, XFREFZE -, HEK
RIRRAR 7 FRMY. EXa)0EH 8, HEERN REFRE 1, 77
FIARAM R KIES B O, ARATE IR REREAE, XA#62 5827 LA
WEIE. SEbr b, XN RBMENEIKIFTITERHEN.

EMIH G, (F AR E BRIy H KM [F — 7RI 58
M. £ Javaf, RiET super KEFRELIMM. MECH F, LIAEHE
XRBER NS, BIRAEAE H supertype: : BI7EREI . HARE
S HENH &R, HE2ER — B H——RMX R o) HIEKRE — kL
BLEIRLPR o IXAEMA AT FE? B EIXFERIE L « IRABY A 7 E R ThRE,
HIFABMEAF IR e, RPEEEEmREY MR T
X, EEZTE, REEFGIMIAREFEE — DX RGTERRHE. iR
FrEl, XA~ EDP 5tFK Ny B 7 % (Extend Method) .

WER, fFERTmeTied, BINSREHA M EFEMATZHS,
RGBT IRAAAIRFE — 20, R R B — T . X 4 & S e, 153
THEEZNREF O SN ERITTE. R IRERABRERRITCLME
TREMMSE, BeEERANaTH &S H M 8 /4> EDP § UML ., i
wm, ZE—TEBANEFAELHHEERHEE, €118 UML Ea551mE 2.11
M 212 fios. ENE EERAEMEBIZL, AT, E0EEDNER-R
BT 8] A AR B =20 2 3% .

4 WERARMASAE L EREE, 2 WAk /R IX AN EDP, XX M &L T — R IR
(R

S [MZ— T, AR AR U 7 % B 2 R, A, AN Oy B A e XAE
B2 U D 5 00 A 6 6 S S IR 1 A8 TR Ay
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Recursor

operation() O o s == = self::operation() l

& 2.11 & )2y UML BRI

FamilyHead
operation()
RedirectSibling Redirector
operation() operation() ©-4----1 target.operation();
4 ?target

E 212 AFAEZEH UML ERf)

XA PAFRRLRIRE T 7Rk, BRI 2.10 i [ 5 R IZIRERATA
LR ZIEEAN], MR- TFTENTRAEZNMERE L. LUNE 1
&R AR, PR ZARRE CBRARALL, AT E B A
IR, X ATREND ? AR e . MVF A — SRR R Re il 2 BGL,
AT AR, HETZBILRAD RS, HBRFERKREHE MiES
HEXFE A G AR, Bl BETA S [26], EA —MIENTR
MgEit, 55VEK) super FUERMIR, BRI —FEERMLMOE, M1
FACARLEE . i T XA RS WL, B AFRAT TV AE X RARALBE Bl _ETBON
IR AR IR R 7 A B SRR ITE, R EFES A
B

T AT R AT G 2 BA e VR 5 . AT A AR R CERAR AL AOXE B, RRUA
WLRE ) JEZe o . R4 iE, s W, LB A AR IE 5 St 1K R T .
KT L A ARGE T AR R A AR S B I AR . SR A E, BRATTAT
DA 15 2% [A] ok 6 A in 4 ik 1) 2% HAE R 6 100 O R h e
MFE .

XAV T B A ) AR EDP ¥, (R — A5k
Phfie ikt 2 2 WS, BRI T AR AU A THE AL RATTERT
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AT A R AR S &, (EIRATAT LIRS H R 2 E TR -

2.3 #%LEDP

BEHA, BIMGTHET HEAH. B&2ERIZ—TF, EIERETH
fh =Fp R X EKH . FERAER. RESE, UEAAR. PLeXanf? B, &
IEERE SR, LB, ZFLUEMAGTERH, 2EAEAIIMEIT
T BN B L, T AR LA E KRB 2 7. F)UADEAM S LUMEN 5%k
BE” X G, FACANTIR MGG &2 SEH A R _EE#R A7 =
X RFEF R L.

B —NEARN “GIEXMR” FME. LRI RINEFETTS
AR IEZ —, BNXFEF R EE AT A XA B FE T . BRI
&, S Nel s £ (Create Object) X/ EDP W/ 4. 57ES R A,
M FX RERFRT O A T =+F LG, FrAIE W R E R IX 4
—FREFRITHEEREE LR, (BHSSETHE R ESIE R KK .
BRI EEHAZ, X ROEFR MBI, e iR EF R
H—FEREM R . MEAR A BERE X FEE —EMERE, FREMESER
MRS R EIR), RIS FER R G EUR I gn R Gu el A — ik i) 58 2 B 10 A i
2|, ARRGHA R —E R [ =) % R B FE P H A1 AT LA SE 2 5) 3 5 e 5
LR, SR EMRRPEEN—, BEER—XNREHE KA EEL
T RR,

SIETEXNREE, BATEALEMNZEKAERNER? B8, E@ELHTE
WH. X&5, HEEPRZAT, RATMELEXT REB)H IR ? RATTLAFES
HEFTA XN RZBELE—VIRR, EIRFHERERKS, FEAR®KERE
RGN TITH MK —FERE. T REVIRNE R — VI g,
BIE—VIHEARG T, Flan—Y)n] ge 3R 7 K fe o8 FH B R KN, T ANE L
br ER T 20 RTSIFXAWE, AT AT 50V SAE AT 39 (8] B %
f X ST A ALPR o T IX A &4 R (Retrieve) EDP P 5E ) TAE, EifEiz
A7 B Bl A R N B2 AT I R

N FEHE—DRR, ATHFEMN—FRR R WA SAE, o
MARBEAZRIEMAER, BEAEEE. RIVFAREIRESMLES
R, MM AR E N R A 48K (Inheritance) iX 1%
Ly EDP {15285 H (e SO nT g . 4k AR — RS RUR M, TR 4% AR &2
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HER—1Ma4, BIFEA. EEERSKBEHEMERY ARIEXR,
FERETRER, FERTHELINGE (BIFE RS BIFEBD. Bitk
Hr )RR RE 8 DL & 18 BT KBk 5 2 26 038 4 RO 5048 .

AT RAN EDP &4 %4 0 (Abstract Interface). B 7E P Fh SR
B RKRRERER THREP MR XRBFERAR. EB8HENTIE
PIMr R 7 NS F R TRI C R, MREMBREHEWENTIERNHR
1, EAL—WRZERE, EERE—HH D IEEREH. XFh
EDP S fRIE, ERELA—ESH 7 —FRBYR T IZEA, HMZTEAH
—FE S AISCI . BRI —FPRAGE R A, (B —EBEFRA—FRA, f§
R R AR/ ——Ed 2 77, XANERHIE AR TERA

X 4/NEDP: ¢l %, bk, @AM EE o, FRINATUSIENTR,
L ERE E FIRIE, FEIZ4TRT @M SCEE, M —FhRB R @ HAh K
A, UREIEEAER, HHARTARRE. REMRBPRIE. BENEE—
EC S A4 22 ) T [F) % R AR TR R ORER 4 il 7. X JLAN EDP, 55 ERA
S EDP (flanFiefig)a) Sk, S 7B HER—ITAT =
PRI REE S, Wit A T EERMIEL, e LAHHA K. RBHLIRK
F R ERERE K. BRI AAREZA—T, HXAJINWIRGENIE H ERF
HIFEE BT ? ‘

2.4 ZHig

AENET RN RPN T E s LR R, PR ITER
WAEMZERBR L, FFAH 7 XL R AT 5 R M. FATE B 1R A
% AT LUERE F B/ S R U AR . IX 3 T 458 - 8 7 EIF b RR I
TEARAESCHR P (B R AR, A A B 5| N SE AR AR

Rk, ATAHE T HEXREFRFEIR AR E R, R T
FIFEATHE S DB ERE S P AT RERI R R BUFROU IR M. AKX L4
ST IATREE S H MR X AR ——— A, MR T &
PG, WELER, A RERBAE M58, ZESH =1
FrBRE BNBLE L, BRI R BRI L AR AR, X = R
T AN ], R ] rp e E AL B T O N R B . Tt
S =R —— FBAEH  RESCE LA K, IRt g S IS BBt
7 [a), XA A AE E LR
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JTE R BT MR AR R 7 — . W2 LT A EDP #4 H 1
SRR R, XA —RIFREREBFENZEMAEEERNRR. AEK
BJENA T —HZ 0 EDP, ENTE X T ¥ 2 M [ax RFE P st 8 524
.

WIE, RIICAERK T H EDP R E Z MM A A IR LA, C&n]
PAFF#R 22 T I E A EAT T . 5 3 Jeh, RT3 — M E S TiE RS
il A SE B BT, AR AT (e R AE R A B AT LAk -



¥

B STHSE

ERAEATGE A FZ BN (EDP) fillish i o] b 52 0 g 2 /i, FRARH
— p i W SR A 48— FhoBT B R AR IR —— 8 S5 ]2 7 (Pattern Instance
Notation, f&jF% PIN). PIN 7] LAHE B AT AT HL40 (0 £ B 25 B — 28 ik it AR
T I

A F A 22— Fp AR AL 77 SR A PIN B AR A S o i B A A i

o WIERARA X4HR T A PIN £ AR thog n ] 78 2508 TR, H2
% The Pattern Instance Notation: A Simple Hierarchical Visual Notation for the

Dynamic Visualization and Comprehension of Software Patterns[36].

3.1 BEAKFIE

PIN & A ¥ i 455 X P M 7 A AR VA () — R o] AL 20k o 1 2 g PR B 52
RS R4k, I A A O SR 2 B A Bk R Z FTLA 2 & PIN iX
NG, IR e R I 0k 7 HAh AR S (Bl UML) Ay« sef)”
WEa, i, xR o U A .

47
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EHE2ER 222 WHRMNYG LRI, WiHEXMEEH P ETE 2
BE “SHERR” oA, X 0 20 3 3 E B IR
S A ReAE R IEFE U, EATA B P RRAE 2 Wi NH A & & (Roles ),
B BN AR ZER TR —MEE M. BaiEH, 8NS5
REEZERPFRY T M. AR “INSERRERF ST A
FiA Concrete Decorator'” Bf, HSLRATEIFBRIER “iXMRALHM
FE 5 45 22 H T 78 24 1 /2 Concrete Decorator f A 8,7, 5k, AEERERXER
B MRS, FEATIIRATCAMELM, BSR4,
R, LI IR AT LA EMELRI S 5 /%R .

X R R —iER, Pl ER. WEER RPN AeEREE
e BRIEFIME. FHRGCZRMNERENR. 2RI B mEmmm, HE
BIAE A E AR T R RER MRS BREEBEMNSE5KA,
BT 5 R B L [F PME T R T 3X F KR o

WAt E XA IE O S ZBIHEE HL, FE R IR 5 & 6 H Bt i L 2 4
K =Ll BIAFRBR B EXOE G : BEFIE T ABR, FHiUH
T XA A AR ATEEMNZ B XEAAREZMITMERS 5K
Ay

34, UML B B AR R IMEE R, AT LA R LR 1EE.
fitn, B 3.1 HiA—NEMER UML BB, Tt NERAS M R E © &R A
B, mHSRE EXMELAFEESE LR 8. &k, By
PR BT AR FE SE i A 2 BAS A L ikEL . 1 BRI R B AU R E—
N UML B g mmE S, MERINAABRBE, ZEHSTREk
AR NTRETHEAZ MR IERGE, ERABMFERNT 4
JRRE L) B 2 BE AT,  DMERATAE 88 3HT B = B R SR e . i A UML
BEAT UM E HRE 45 RURUAE T UML B8 2% B TR b PR AR ¢t e v ok /b F Sk g
AHRAELE, FZELLREARMEREZROHR. ESHIA—D
PMEE R T ERNGIE — /e8I UML B, 3 HiXiE £ %410 56 % B 1
) R 1, AR A RATTE T i UML REPERS, w3 G2 575X R 0 Bk A BefR 57
IEFvtntt, Z3RATEE S AR A B A, AR A EA @
— BT, DS RERE BT T ) A R R A AN o X b A 10 St £ Sk
BRIz FH oK RAFAE

I ROy AR & —— 8.
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‘()regjjoiosmelp

()regjiososmelp

BINAGE TAN L'EE

()meip

()melp

{()melp::mopuIp\PaleI0da(

10}e1023Qleg||04oS

10}jelo22gpalull

kv,

Umeipmopuisy oo ---0 (mep Omeip
10]e1099 <>
mw@_o:o% mopuippajelodsg mopuipaduis
uonelad
pImmmE MOPUIM
l,\ 10181029 i /l/v
AN _-' lojeloosQg T
S
mopuim
jusuodwo) Juauodwo) R
9}a10u0)

3.1 EXRE



50 F38 BRAXPHCE

F14b, GoF i #2 H3d — A WA BEHH AR AR IR AT, FATFRZ 9 EAm iR AT -
IXHSER—FEEAE UML B ERERE, —Fp R A G & B9 SRR
NP 3.2 Fros, XMUERATREAER EM MM TX. B FRETE. et o
RGP, HZIHAEREEA .

PhysicalObject
algorithm()

JAN

AlgorithmA AlgorithmB AlgorithmC
algorithm() algorithm() algorithm()

B 3.2 AAERERX : UML B ainRg

HAEMATEZ2I MR, ZXROTEEANH  BEE—PDEPHERE
EFAERR, FRwfe? EEERHEZERE 3.3 .

3.3 THAAMARGFABNEX UML

B33 B—MEETHELHH P UML B, SEX AR5 SR
AR . i HAHER M, E U] 45 ) R AT .t AR
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PASCPRRSHRATENE, FRRNEN 105, BHSH 86 HRK 32 R %,
R EF 2K (K2 3290 SKEEFFHER L. B2, BERINXART
ERAARANTT AR ; TIHEERT XRKRT, #IEUERPRIIAD
FRERENAR. HE, FEREMERASIEREZILE L, FRNRS
X, (EAHEERAMNYE M EEKE, KGRI R EHE.

FHERE —PNEARERET, AT UEE—TE 3.4 1 UML B,
ZEFHE WA R L], ENEHER TR A AR ERIEEXA /N
IEIREIE S, FATHARRTCIEX 70— &4 )8 T A 1 L1

PhysicalObject] PhysicalObject2

algorithm() algorithm2()
LibraryA LibraryB LibraryC
algorithm() algorithm() algorithm()

algorithm2() algorithm2() algorithm2()

3.4 FfERtERHZ LE) UML B H e imR e

& A AL A PIN FIWIE = JA14 B REW i e — sk A — 4
P H LR 2 RSB (RITAR AL BT . M0 HLIX AT 53k B %
fE ] o R 5 5 HARAR IR (Bilan UML) BC& R, B IFA TR EARET BT,

3.2 PIN%E

PIN i /& PIN 0155, EAAERE Dy, aRbdiztle
it S IRk 2 . FRATIAN PIN Fffic il s I 0 F 8, ARG THEL A
AR
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Pattern

3.5 &5 PIN %8

3.21 &5 PIN %8

%5 PIN 2 — /M G AN XUZWHE, mE 3.5 fix, EHHER
%, TONEMRBMERL. ERHIER T, MM [[R %2 K G,
bR B T AR R 4% 5.

BEIX 4 W8, XA PIN R F M —FMER. RAAEOEDTFHE
B, RIUBELNFELMER. EUFRNEXMER, RITtLOET
LR E SR — L TAE 7. RATAT LASEE — M 5 PIN F & ik, 181
SEBAREFRITE, €% PIN FENERAFMEBIME UML s fh &,
I 3.6 Fim. 24— AR B BT ARIC RO (5, 2806 2 B HE A 28 & — Fi
B BRI R.

[ Pattern

& 3.6 {ERERNES PIN 78

Class Name

attribute
attribute

operation()
operation()

N

THRINKE DL TEFRFF, B 3.7 LEtSHE T Nl
BAVREAR T i AE 2R B fE A PIN. 17 & 3.8 M LA AR & AP (m) Fe A1 T R o~
T an Al £ 5 B iz A PING



3.2 PIN#§

[ Singleton

—

Abstract
Factory

WindowMaker

makeWindow()
makeDialog()

i

[ Singleton

N

Win32WindowMaker CocoaWindowMaker

/

makeWindow() makeWindow()
makeDialog() makeDialog()

& 3.7 XEFRHLEHSmE L)

[ userEventHandler | [ applicationHandler |
T

——

L

I
|
|

openDocument()

Template
Method

canOpenDocument()
—i—

o

aboutToOpenDocument()

|

(& 3.8 JIfiFFE P EY AR 7 %
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ARHRE-DREMBPREIL R TT, AT RES R MEAFLET R
girh, I Az URA — Al S B I O PR, S A ] & PIN AR 2 S fEROIE £
Ko — M EIETF S, FEIRAE)—H R R A A S H] .

3.2.2 #x/fE PIN 74

ME @SR ERE, RATEARAE PIN 45, FoA17T LUK A1 5 PIN 4 f 2K
B BATY R, MR AR, SEEFRTIHGL, AT R H R
in— AR R AR AR A Bl f L R (B AR %S, 4 3.9 . IXEE M) dn 4
5 2.2.1 WP R R — B . X B TR ING A s R RAII R —
S AR 2 R BER . BACRUEZE, B TEMEREE — MR R &
HAGCHEBERES, FLRITTEHEHE 8 A @ 5K UML 5K 8L
g B A T R ARERE, W 3.10 F1 3.11 Pk

Role 1 Role Role 2 Role
1 3
Pattern A Pattern B
Role Role
Role 2 4 Role 5 6

& 3.9 474 PIN 38

Z T el S8 3 K 50 23 B A 50 M B B 42 AR WAL T 3RATT B 2
HERILZEGAFERZE GG A, TATHERZ 7R E TSt s
AR AbHE 51 75 3K
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3.2 PINF§ 57

XEE5E 3.1 i) UML thEEE &R IEF 2L, 18 PIN F 21685
— U R B BT A RE SE R TAE. Xk, AT LA & —F & 3.11, Flyweight( ¥
) KB H R B AbsFlyweight %&H SEM T EMIE. XESLRTERT
e A, FOARNER B R 2R — T A=A R E.,
EHERNZEHELENMEB T EZNEAREI, HBEREZFETLH
R A ARG RN, HAMBHMERETFRE— NI RERNABL
B —MEEfRAE L EEE— S, RNTRARETET. XH
7 FHAEAE. FAMPINFME, RIVARERELE, AR
LEPAFILEERREGE. 5% —NMF, RERMNERGF &I EERE
7N LH], RIOTEERIER —DEREXHNLHFREETY
T, JREIMA LB RE - TMHEEMF, RATATUEE 3.12 A
FEff. EERE, XNEEAEHFNER UML, BEREBR T HMMEREFZ
[ ) —Fp el AT R 7 0 T AT EERE 2 A PIN FHRIR %, FHEES
AR OR A B -

XHEHA UML,

X BEEAERE.

XEMEHE, k. FB, UTFHAEER, RERMER. RI#®
A2 RER, XFhoeRRG X XS UL —Fdr e o NBR 7K.
WAV 2 AE T — Z AR BOR an ]l i X A 7 20K 2 MERE FF i — S .

SRIT, BAPLPT LA EZ .

Role 1 Role 2
Pattern A
Role 3
Role 1 Role 2
Pattern B
Role 3

E 3.12 7& UML Jifi /5 [E s 4Rt PIN 48
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323 ¥R PINFE

WMRILATHE X PIN Faf— 22/ NI, ErlReS 18 RIEEE K.
N, AT EFFGEY R, H AR H s T A 4w inss, 2B
Z IR 3.13 Fras. BULE, FRATATLAE AL Y 25 8 XA a3 in— A
BANE PIN F. XEEMAIE R R AR? EEK 3.14, RIIEEEHINTE T4
KRR, AEEHTiZERE S MaE, FHX S NMAERRSMK 2 M
NEFIER A FIB. BRibz4h, EbEREMER T iSRS TR A
Bz MR R. WRBNEFHERAFB, BFEKA FHAGI SHRS
PRI TR B A L SEEL, PRI IRATT AT LICKE 1% AN S A7) 5 i il — A5
ALl Ha)igid, RATTERA — FTHMSRE R —XFERATH R 7 24
P — A s i A F [ R BR B PR AR s o 1

“ R
Role 1 Role 2

Pattern

Role 3 Role 4

Role 5
& /

[ 3.13 ==f94 & PIN 7= 151




3.2 PIN 8 59

Role 1 Role 2

Pattern

Role 1 Role 2

Subpattern A

Role 3

Role 3 Role 4

Role1 | Role2

Subpattern B

Role 3

I

Role 5
o 5

3.14 & PIN #87~15

MW — R, RERNA 7 HE MR EE, % TERNEA T
HEA AR sLF . s eE e <7 15 LLRR, B IRATRE BA 1 — 2471

1% PIN 8 0 VFIRATTARYE B L0 75 ZOR AR S 2 I H AR I 3D
B AT UL S dth 2 1 7 20k 2N s — B, ] DU A SRR A s R T &2
(4] BT 7 BE A VEANARE . RN 3.15 o, AT fE A k4l A PIN, 1
FLikfig 4k & UML g3 HAh 775 ok i ] — Leh g B i, (HX) T EDP K, €
I ASFE A o S /NI AR T, XN UML iz FL AR A 1 B RA
BiaoE T fgtE. s, BATHATRESE—A> PIN F8 A ECE — 1 UML K,
DLt e 2 SR Ass sC B (a4 28 ). IXIBHE R R 78 0 A I S Bt
FFag A S T R SRR . XA R iEPE(ETS PIN £E A AH AR 50
(1152 Sy FEAH et Mt i A il ELIX b sz F PR 2 PIN R 5 100



N
N
/.

F357 RAs=fplic

60

G LCHHZE B TNN SBENId B Jf SL'E B

lojelooa(

/
l[qowauodwos 10181099 81810U0D
‘()Jegjjolosmelp (Jregjiosogmelp
()MeIp::MOPUIApPAIRI0oaq | ~ " [T - T T O (meip (Jmesp
10]8109901eg||019S 10je1023gpajull
_ ()mespmopuim |- - - - - [ 0O ()mesp ()meip
< MOpUI\Palei02ad mopuimalduis
juauodwon
= MOpUIM % 3J810u0)

Melp

P mopuim

]

lojelooaq

jusuodwon

uoinesado




3.2 PIN %8 61

324 HEEPINESZEMN

RO ENIMAR TR LA F 2 EME. 6, EHETHY
BREEABNSE5RAEEAE—D. B, mERMNMAEE—AT
7 RS TSR ARNT . RS PIN 5 R E R, A7
AR GEN AT E S HIEH—A PIN fi. B, 7K 3.16 HHHEA SR
F I H, WRBAVEM AP PIN F RIS 4R E, i—HFEE 4/ PIN
H— 8N EA T BN EERHTFEE A, mH4RTRMAMHEH R
i 2 NLT A2 ANFE SRS, WA, WREATE 4 AT A 10 A=,
F2 B 40 A PIN Fok#tiE, XU FRIEEMZK, mHEMERESIE
A AR 7 ZEARUE S H A ATER BN, {6 K008 1 L0 57 Fry 8 2 S 51
HZ 5 HAEHAMER. R EREEFESEF K —&E5, EI1MRA L2
kR AE R A0 . FRATTAT LLE L {8 B HE B PIN R R X Fh o &, & 3.17 Fiaw .

BAMEPINFE “HE” M T —MRLRIRE, X175 PIN fE K
mE B R KR —F. B4, BITES LM EHESUR T BT
BRI R S SS5 A E. matRNSUK T 45 30K, DRIAEEREE
ZNTCER. A, BEAFGWERZNGX, SAlfERE T &SRR
PRI, T4 — SRR B — N SL A PIN R R. N TETRRHL
e, BAVERERES BT —NMIEBFS . BAXNF5HREREA
NWZFRZAAEER — NI REI, XMLAFTZE—FER.

MEHEAEN T, X PIN F#HT 2 EEEN IZIEETE. SRECHEMNE,
AV B AR e B, fEsLEER b, R m AN O E 2 ELR,
AR 06 25 B W AR AIE A X I R AT S e IEAf i RIAIX LR R fEIXMEFH,
Eh =AM BEN L B REEN. FAG—DEKRT #0208 4 1
BN AR S, RIS T B O A R AT AR O ) B 7 R R R
AKX ETE R R A R VR B F 2%,

MBERANIAEAT Z A G ) HSERD, RS SSARIES 7 SO0 — %
(fIHEE PIN 4, A8z AbEENR ? Xf b FRAT T LA 8 R iz Ay v « iR
AR K 1 5 PIN A A8 ar ik @ 2, IRIRA AT REks & A8 i A B
% EMERHES PIN Fth R A, (HRMR 4 ALY ARLEAE ) 5 30T fig
fFeAaRHmma S 2 EELEL, WaEd, wRZEAPE Mot
A, T HE AEAR B 7E 1) 5 1 20 R R AEAE T, 820 i aT DA R 784
HEE PIN FHich i) 8 0
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3.2 PIN#&
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3.2 PINf8 65

ERXE S, B 318 EI T 3.4 HHER, URERITE 2 K%K
SEB, (EEIARERFEMIX 20 eAT. MBAERAITA R KA (cluster),
& — N AER R SL T BB . R FRATAT LA HE & T 2R R R H & MR
SEBI A E 2 BARERS . XHRRIEFEHN, Hinf4 sk axtxz A4
Fog A — LS AEVE G — RN R IB ? TR, X BARXT A2 BN w5k
B, MRARHEZAEFSE —FRm k. BEIED, FHATIERERER
{ADREIZ Fh 70 L) 2 B R ws o] A B TN B b N . XTI, AN
ATLUR A 3.19 H9RE T30, EixEH, HAEBER T UML XA~ 52 E
FHRAE T, RERKRENZ AR R RER . ta 2 B Rtbsid
Ko BEERG, ZELRIMNZAME34R/EL 7. Hoh KELPRE
7 F 5 RRVEER M T — R E R RIHLE], X R BE R BV BRATE I R -
“REAZNRELE], HHEPH AR RS B8 T AR KRR
. EHEEAURAFTHERR T REL.

Strategy Strategy
Strategy Strategy

ConcreteStrategy J Lk ConcreteStrategy

E3.19 ZE#%HZ PIN Z B3 E

3.25 FBAEH

BJa, TP R PINF, BALA - HmARASRE RMEIRFATH
S AE A B R R BT N2 . 15 B — FIRATZ AT UML MMERRIC FF
(IR it ie, 76 AR FRATT 8 it UML 75538 % A6 n o A g vk 2> B R i
55, 1 H 2R KX Fhdth RS F7E A+ A IR .

WA —F, WMRBANEES —E 317 Finl 2% . HAI1CEGRAEF D
L) X S — S HE B PIN FORAGA M 2 N 4h & =) s, ERATE®RA
AT L. X AEZ I K R4 — LA IR ATER] .

AT ¥ P 3.17 ) UML | B A SR B & ACs . A,
IRA 145 E RN — e P 2R 1 AN X S 2 R A B MRS Cn ] 3.20 Py
), BAVEIRAEE BN T A a, A2 BE, AT E 3.17 H i) UML
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A TR PIN AR (& 3.21 fiR). EXMER T, BT ifE
TEME BAHAR R ER AR L, (HELAE PIN FEAE AR T —FPAREEHLE . AT A5
BEITERNEY), WERSZMENTERERR 7. XEE, (Re7ede
HIRIARER 7 BEREM L.

IUAE, BATFAE 1% PIN 48 4k s Fepr e 2 Can 8] 3.22 B . X FE—3K,
FIMZREELEZ T, NEW? (RIET U EEE REmERATEMA AT,
BN Z AR B BT A NS B 8 B a7 — AN SR PIN . 17X
A~ PIN f§ HATROZ 78 Y T M RS, FRATE G H S HE4E BRI
PIN FEE] T R KL ; HEd FAERIE R E 5 T . T H
¥R PIN FE SRR XA RIRE], IRIBATUS%E 700 Xt i T
FIAE S8

EELFXMEL T, RGeS S, o LRI IF PIN #6.
¥ PIN F R AR H AT SN R ERERE, RINFRZIRIENH B
(peeling ). A XX F7 M BT, HHFATSELRTIFHENIZBINSH L
R [36].
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3.3 &it

(/ Abstract , )
Factory Client
Concrete Abstract Factory Concrete
Facto Product
&4 Abstract daas
_ Product )

& 3.22 §H#z/EH PIN

3.3 £t

)

69

SIAPIN I H BN 7 RERI . Rif. Al L iid b it o R, ©
B AT LA R B LA AR AF BT 5, 9 a0 UML; Sl R R Bt ek (B
i) Z B &R, Xk R S ARSEILIE K 5 BL AT DUARSE A
(75 AR . AR RRLEE JE IR LR, R 2 — 28k 2 9 & 1YL H






FIH /AR, AT %xTEDPfﬁﬁzJM P RIA, BAEFIA, fh2E
TLEAMFERS. ZATUS XY RS, B FE e & B 9
i SRRl B OREE RIS T R, M]TUJH B DT &4 KA N L
G5, FREE 7TiXFE— N - JAIRNAZ e LU EDP & 3 K
A S A B BAMES 3 Sh, AR AR T RS 5 S5 (PIND,
JFER T PIN F 2 U 5 Hopth — Se BT S 45 A ig Y, FF[FRS Rk 7 24
et (il EDP) 5k f/'JéIHJHJ)L .77 K.

(EiX — &, BAVE SLEG TR IR e E B, FFNg il ad — 25 5 ok 5
EDP Jf A~ H & — 460 (/M 2. HlJZ, EDP }JL V% KB RS 55 B A
s IE AN R T B REAT ROE N 2R BT R, S s S AR
R4

4.1 18ECAILE AL

AR~ T 22,1 ek 3 R . SR % it i

71



72 $4E EDP#IEH

BT s $id )3, RIS ZARRF X FE 2 — 0. BAEITIIERE
FERNMTUA KB AZEERRANEE. KM@k, HR&ER
WAL R, T4 R RULBRNT RS FE LM T . B
TR, WATFHEM EDP 44— NE NERAHIA.

EERAIMH Z 4 o TR AR . RIA B, 2 R I 3 Rt o i 2
A/ EDP 2 —, FEMT X HARRKFRTELI S 7 E M fRIE. T
MHIRATEM L UML Skt kT @i, @R 4.1 Fion, RATEAT%
BT —TMwEgo, FENHTRISGENZTFEITHN, UBFERR %K.

Abstractor — Superclass s :
uperclass
Abstract || Abstractor e
Interface Inheritance
operation operation() oy
ubclass

Subclass

4.1 B UML REH&4 £ 4% o fi46 KX /4> EDP

T, EFATH—FhdeE #7720 X # > EDP Bk Rk, HATRE R R
#ForRERRMEES “RAMK TR 1T R, BTLL, BIOSEE—
REE 2 LM EM B A AR R NI, AR5 F MR ERIIEHZ KM E
LN % —/ Abstractor 3., XFE—K, WATHAEE LAPAD UML

BZA—T, B 42 FiR. IEWFRAIIE 3.2.2 WATSEERIACEE, AT M
/> EDP SEBIEREAE T —i#e, 8IE T —ANERMEHEE. RATEZE RN
T %G8, BV4/RETFHME T F4E o b 1 E A ARt T BEre .
X RFIE AR, EIRAEE—A EDP il Bl .

Abstractor \_‘V
Abstract | AbstractClass

Interface
operation operation()
‘ Superclass
~ Inheritance
Subclass
ConcreteClass <——l_ L

operation()

4.2 F UML SRR 5 3077 i BB E X

XA E e A S T AR 27 [a] [ 24 (contract), X &4 $ i



4.1 WX HIA R 73

— SRR ——F Ko N E i R TR S S I, BT G
RAN—FFENX . £IF % (Fulfill Method ). X Z— N EAREADF HI
RS, HEREREEHSE R RNREES, BaBEREHE
e 7. 322 WHRE, BMNERATHERAS, FEEER3.12F
Eond, (HAFAE B, ERINERESEE.

iEEATE E K 4.2, HREZIKAFEMH UML, TRAZ AT PIN BT
M7, B 4.3 Fiac. FATER 7 AR Blam™s, ZBERA T
Feor EIRPIAS EDP Z (A 5 R. EiEWib %t 7 % EDP S22 a5 & .
X B, FRAMAGE I — 5k 16 5 i Bl 7 28 3R 7 P AN ST A8 22 8] Y Bk
Z. [k, FATHEAZa] LB R PIN 47 2R G Foh B 39 9 W i B s =X )
b 4.4 Fios.

Abstractor Superclass
Abgiract Inheritance
Interface

operation Subclass

B 4.3 REREEN PIN RERZAS &

~
( Abstractor

Fulfill Method

Abstractor Superclass
Abstract Inheritance
Interface

operation Subclass

operation Fulfiller
.

& 4.4 IR PIN FEREBAR 5 075 %

MIAVEY T PIN FEGE -4 JE R 2 3 5 i 4ih Gz Ik By Clnf&] 4.5
i), JXIERE FRbRic A i 2 . B Z AR NG B #SE AT, (B
A AN ST AR PIN AR, AEHEHAE UML BIRGTEERE, 803 78 3 K8
Pt Py (RS E S SO B D o ARG B AR, X A
PIN A6 AN B 458 2 AR T B I 22 77 XK 25— 3 — i M g 4 1o iR



74 $£4E EDPHIEH

Rt — R IVNEBRIG, T EDP FRRA IR I BN . 8R4
R RS, BT BRI EDP IR, B R E KR
B FECEGT—AMBUSEZR b, PIN R SRR ) T A A 311 7E 18 B B
BT

Abstractor

Fulfill Method

operation Fulfiller

& 4.5 AfRE PIN FERBE £ L5 &

WMBERX BTN R CE T T s ilfg, MamithFsEs T,
TATH T IXFL R P — 55 BRATHAT G AT B 4.2, FRATZX R
R “FAVEEDHRERMT —FEE, WakRTRMAEEME T REWEHE D
g f A E o RN A, A AT —A EDP i Bl ”
(X AN BARIR A B 8 L —— F I & 1 8 B M g —— I A EE 4.2 A
4.3 Fglol

X T RAE S, SR SRR A PIN B A 2 B LR 2 Tl
H—, PIN A2 —MEXPR AR 5. &A% HRE AR &F—1
YNRRFPER, TR R IR B, Pk bE A SE B, JE BERTR AT RE
(19t 7 W 3 A A AR R 3 o W SRARAR D BB T 4 — M B AR B R
i IE R E S, TR B IRIR AR RN 1% M S FF iR PIN 2EA |2 i,
FERN T JE NI 32 A7 1

BN EE, YRR TR R E A AR D . AR T 4
A AR SRR U, B PAROCOR ORI 1 850, S w1 2 1% 1 H 5K
PIRE PR RN A T . LRSS R 8 4k A S AR AR B8, mT DAF M a2 At
A B A PR LR BN IS A — &2 i 7 20, (B BN S R IRER A
IO gy, TR A A BEXFEME A, DA NAZAE AT B BRAT A {6 . 7
RIFRREOLT, R rE St e IR R U B2 A 40 9 9R, RE %0 2 1
ZABARANES, (HIXIFASREA R 8 I B PR R B P O R R, FRI
G NGB T ZE R (U1 A" MORIZR TG EAT i i,
U FEARRE FEAE = A 1 SRR A s, (0 AN A R e (T Y, aRANHS
HE B 2R A B OCRME & A, B4 55 B ARG I Ak



4.1 =R BLB 75

R . ST R M S R g, MRS, B
PIN £ 2= IEXW A5, Az AregeBAEREH, ENTHE—F
Brcffme.

A, FATZ AT B R BB R ARG 4 B FE, EEREATEHE
EDP A & UL R EATE B KA AT R ) — A ks B IR ATIEH 7 HA
EDP, & EDP #f5E 3 | P sefhZ A i) —Fok &R, HRENSG&m T —1
ERH . RRIAE 2 RESC Il R 4F Wit R Ml —— R Il
RIIREE AN, TR P R S X TR £ —&. Ed P, X
PR AS R A, FAVERE RS HREFRIN— R R, BATHSE
HwER G ACRE SRR . (B EE R R B SUE R MBI, T
SEAZ EY 2 R PR A«

fEME /NG P 7 sk BAR M EE, RS RIEAH
fih. 7572 REAFIX PN EDP JAE — #2052 FRATEVF =T A i B 4.6 HHETER R TV
iR~ EDP 4EREANE, (HEAIE - FH7FRIOME. IERNARER
LTI 72 LT R TR E 5 T g, AL RT LA 4 PIN 48
Kl eEHEH —F (47 ). EXFEEHMmE 43 —HEfRie ., HA
HEASEHIA o

ConcreteClass
Superclass
Inheritance
Abstractor —
Abstract AbstractClass Subclass
Interface .
operation operation()

& 4.6 #£ %07 & E%% EDP

N S e, A O e A it KRG T A Ao VRO U RS B R P
Jridey AEARATIAE K AN USRI, DR) SRk i A — G R ) e AR i L
7AW LR Ab, SRR IR T R (RS RS RARAS R, A
SN JYATAS 2 AT 2 iR L I ik, HVBE XA T5 i



76 $4E= EDPHIEHA

Abstractor Superclass
Abstract Inherit

inBerfies nheritance
operation Subclass

[ 4.7 F PIN &A% EDP

EHXEAH-MEEERBSHE2FERNIOPE. HEAERERE
A i R EIRE, ROTSBHRE]— L8 W0 B R ELE. HIE,
FATAT LD T IX L f@ o 7 R d R ee /UL 4 & T Y, BARCEAITRES 4
HHMBEER AR, FERRMERE T &G SN KBS 2.
EDP ¥ 3 A 138 i — e 5 AR HOR G A N7 7] AR R 07 SR B SE B, T A
ARKREZRo

AHNER — KA/, B 4.2 875 7 HERH 5 EDP J5GH PIN #8 + HJ.
Zaxt ) UML, (HIZIFARRAEMRRTT R 2B R 2 —RLH, (Hix
SEHAEAE R R A ER . Xfk, FRIZ—FRATE St inl A S F4 77 5K,
Bl fs S AN AN Z AT R ARFR B, 110 SR ™ % 8 SR . JRATT AT LA [E]
B K7 FXAH#— EDP T spIE A R, FHE BRI S HEALH
XorTT, R S A% e RATH A SR 4ERF A EDP 1.

E{Z=

A FARAT— A BEE H s ORI, TR AR (R EDP —H/NER &K
FA B (B4R 8 ) —FER, FATEAT AR 2 5005 SORSEIE,
BRESEI T ERIEM A S . XFERRE N RO E 1. A
HH 2R MR A R SCEUARR N ZE ) R 42 & (isotope ). Z A&
XA BRR, EZRN TIEABRER AR o E e, s, R
RIEMRFAMTRETHARZRE. RFAM, RFrEERBEF. b1
R = A0 4Lpk . o, B 7R TR TR, T E S R T
W iE s . BTN BORE TR TR TR, BT NeE
T ZET5HAME T ZENTR. BMEZ, —Nu R ERER REH
[l 75 AR IR B i 7 R 454 IR 73X s 3 R, [ —Fb
TG I JURN RS ARG B R IAE A — B8, A2 SR A AR [0 ) J5 7 K
AT, MR JE . (2R B HOREMS &R, JRAOTHAT LU R EA]
55% 703 1 AR TR 7 3 7 2 AR 1] ) o
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BRwanfr, FEMENEFZANRFFRELRA R RE NI
&, BENSE ERRIET AEAME, BEANBSATFEENANERBTRES
woRFLE N, FluZRA. MR, XA LmE T .

AR, AT RANXFh ZSMOIZ AT NFRZ N 35 (Crash).

XA RO RCR T, BN A ERURNRMEE L. BENMEME
fa B R AR BOH R R SEIE R, A AZ 0TS (X ke T %%
RS H AT AR X BIFTE) PAR AN DR &R — BT .

fa)igil, TSI A, AR AR RN Y
AT X B 2. BN EAAESEFHRrEFIERRM, 3 HRME
HHEH PIN fEfF 5 RIE. XETAW KRIIMTESE, Flan 7 — e F) 5%
H#RETE, WESENELSACRESN “FEF&” 28 TWAMMEXR.

FFEARR FREMES Z RS HMTEX AR, FHikE TEET
FRAMRFIME. ERPEXPEELUAER, EXE, RO RE S,
R RANEIE AR ME— M E A, ZRTHE TR X A 1) A, SREUA T AR
Ve R E IHER A, TR IE 21X {48 — AN X ) T HoAth B 3%
R WREELET, RIMSBE D —MAERHER ; RIES
MR T, MR B L AR, EER SO EAMER. mRSSHIRAD,
i Hah G i S 2 8+ 5L, BAG B2 — AN E B RSEh iR
K, BAEAT SRR — 2.

an %A EDP HFf R IEH, FAE R T 00 % I HFOR MO L v] RE S 2
BEAURS T, BAE 224 FiFE X h, HizoRRRihERedE 7 —1
X RIFASE, iz N, BATNEA EDP R3] 7 Ed&E A E. XK
ATk AT LA B k2 h e R A IR R —— R A& e E 7 —
2L BIFIARIE), PR G & # s B s g B AR S, HOX LT R R
P A AT LA T 6 o

1EIX AT SE A0 4R, AR EDP 6 3H 5tit 2% (8] o (R B AR RN 1% /2 44
Wi, PR A AR 23 a) A7 B 1% EDP (16 RABARE . S RYAHALE K
FIEAALEE (VEW, 2.2.4 %) HE[EE Lo B EIRAT AR X =>4 h AR AT
—A, B 1% EDP E AR A B RS T, AR AR E

2 AR A I T A BRI S, IR R TR TRAE AR AT
PRI ARG A T Ak, X R AE PRI 7 7 2 rh BE R AT B AR 06 R T AR, Bl
Al fEAT ] B3 IEAE A B AE R O o
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EDP #1347 28 & 5 4 — A, ¢ B I 138 GEARHE HAZ Ak R Tt # EDP HJ& 14 .
{HIRAT T vARAE EDP o (AT ] HA AR U, 9] o 6088 e 78 SR 0 S I RoR T
R, BHLH KL EDP A & %A B ——A[F 1S th 2275 48 [F 1)
IEA

HFRALE R, it e R0 L EAM &S 2 E R
&, REEEE T A . Eﬁ{vw BT Hp AN TR R AR
XA, EERTH LML 7 . XK PR +53 Tz, B AL
HH AR E HEMNZ XA Ew—ANAfaE @i RE b 7HE
TIRE RS 202, —ANSEEL T SR R A 8 A 2 s o) B B e A T g 2 5 ke
B RIS AN B E R RET 2 BEF).

MNTH] ) 5 R G 0 A FE SR 5, X ol L AR S BLRD A 42 1 70 B ) AR
AR—MRF R, ERARMARER. MEMEBES 5 HE R
SIS OER IS ERX 5, ENTRRE R iZE— 5. EiddE, &4
&ﬁﬁﬁ¢%A@A~§ﬂ%é——ﬁm‘%ﬁﬂiﬁﬁﬁﬁﬁM“%%ﬁ
R” Wy ——E 1Y FA R LIk 78 . XL B R %R
THR S AR & A58 20 B A

Foh, BATEEG MM “UMEXR” Mol T REHEEMEE
RN EAE Bk AR, X eSS LI AR AR SIS R O AR A . PSR
HEIE ARG ST I T, ER XM B TR ENE. T
AT — BARIG R B K R — N IX St & . fE b2 a3 AT AT LR RIZ —TF
22275, WATEM B H—ANE R0 R on iR g X e N s, MER
AITAT LR VR AT BT T

BATA TR AR R B 9 22 i T 41t 8. B FXE R £ 751k foo () A
THHRb Mk bar (), FATELU £. foo () £ T b.bar ) . XM
A 3% & (endpoint) RIS, FEHY DL J5 ik (AR BLRE #B 4 EDP B #f b 2
XU T o WAREATRSEI R A 72284k, fldn, R 3RAT7E 7k
FEEFEN AN R, ARG R 2 R A — e, {H g 6 2 4]
MR RIKR D ORIFEAAR, W] LAZ % AR 7 8] 1) A 320358 ok 1 e 7 1l (10 1%
o IEANFRATAT L, ARG 556 AR ¢ R IF 3 AT AT A, i HLABE ==
L B AT AR R IRATT L 2R Bt 1B AR OE &R, (HAiZR R X
JE 56 0 8 R A 3 SRAFAE . BT L, RATTHT LLIA NI AN R s LA 2 5 EDP (1
—ANEAL R, REMMES AR K, SO, OF HEAT 30
FMAT R, BIRATIEA 3L



4.1 =B K 79

1 class F { 2 C1a(sssqf {
B b ‘ void foo() {
void foo() { 4 g.goo();
b.bar () ; 1 - ’
. }: 6 i
H la G {
7 ;‘E, ) 8 c :Sb;
.foo(); void goo() {
10 b.bar () ;
Y
12: Fi
F £;
14 f.fool();
f.foo () &k T b.bar () f.foo () AWK T b.bar ()
HEEML, T LI RARAE S RGBT R b — A 5B
AT, AR, AT AT LS 7E S R A SR K BRI W LT

FHFERE 7wl Ho, AREB—T £R7 &iEdRE, L
MEAEIXA /N7, AR R T fe it RE M. MG RNRE,
HADL 242 EE 4.2 tp A UML 52 UML ik B sl hrie, ZRHFR
A% WERIEATH VEAIM RS 7 1) UML 52 3L T #87% ik, AN %R
ST AW AT A T EE L — AR Ml T FRF EER &R
Git i RERAAEZ MRIEN, B FBOXHE — RS AT e K Em
S IZR o ANEAE T .

fEdh R Az o oh, TSTE IR M ORI bl DUA S0 A B
Wik, ALEBLER M RITiE. £ 48, FAVER T £4 UML
KM A, Horp REA] — 4IEART LS 3 4% o SEGIAH DG, ol mT LA A oK
TR th B4 v SLHIRAAAE, XS ENAKE 205 20T
%, e RS eI TR

| T \
Abstractor Abstractor Abstractor '--- -
attribute : int attribute : int attribute : T
operation2() attribute2 : string operation()
operation() operation2()
attribute562: float
operation()
operation2()
operation1023()

E 4.8 gEBFLMAh % 440 EDP fI& MR LEE
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THEFEN R —FREIR T, Y F 4 o L E DL PIN FE B RER 4.4
) 5 27 sk B, FRATAT DR A Bl SEBL A AT A —Ff, B3 AT DAR
T BN B RSB AT R RN . EXE, RAIRFH PIN fikRxR, Aok
MR A RERY UML Rk sl & QI Bl .

S, XA KEREZ2%ATTENRNES (WHE 4.2 Fix),
{BIX AR SLH % EDP FIME— 75 o X N8 B i ) 4k e mT LR
EEHENE (B 4.9 Fir). FRGE AR RRE IR B Z 2, #
RNFRRRETHR. HRIA—T, B 4.4 PIN FEATHIR R 2 AL R 2H
BT AT RESE IR 77 P B — A B 77 =

Superclass Superclass Superclass
1 1 T
MidClass MidClass1
1 1 1
Subélass MidClass2 Subclass
1
Subclass

E 4.9 geTF o4tk EDP MR EHES

FEh, BATER LAE R R XS LA ERA L. R—Eikidfs,
HARGIES A PRI (class) & XM BlafE 2.2.2 i, AT
BRI —FARTE “£A (type)” NAMKIES . MW TEXLES
T RMEWR? RTREAAE, AT STESR 5 Fab Sk o (RN 5 o
fEHRE, BMERIZFEE KK, HETES RN WA SN T RIA R K.
(AR IRFEALETE 5 AR ARSI 0L, T4 f 4k o IE4F REHT BHIRATTSE
X e B AR AR Z X B/ EDP #1 PIN 46, AT H S MRmIEIES
OREVE P R R . JCIEME) “HARiE S ok R K. FIH /AL

3 X HARBYER B A BRI, AR SR TR o - ST (o -caleulus) H
—AMZOREE, BT T EDP BUIEMAER . RO GXFEARN A — 28 E R RE
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FATEARTT 7RISR Z 5 (polymorphism) AIHIA .

T MEENRITRA, HSHEREZTRASEIMT R, SR %
RFarE . WATR WA ENIE — A IE B S E SR ARETHIMR? 3Tk,
R X ATV SR TE S T BN — AN AT IR Z AR R, B4 X BIEHR 2
A bR HETE ?

fa] Ep U, FRATE LR 2 A BB L7, RHES 5 G E
KENES. HERARKXPMZAWZTINIEK R, HHIESW KA H P EARMY
o AT AT B IX A TR B AZ O 1) P A 2 A R B B S AN B TRV . R
735 S 2 N N — LEAH S FYE 6 B LA B SM I, - BB ORAH S E & 72 X Fh iy
UL AIIRASSZFE0

RAEERXRF AT MgmE R, AT Ree Rl 3 o) B, gk
T EABSERAR, WA RMEER. F I AEA R THEAR R R TR fE .
S S 2, B E B H A 2 B i AR . Bt CAVE R & A8 [R) 47 28 Kk 58 Xt
FH A S FIE 2K

4.2 PIEZIDER

FIHAT L, BAOICEFED T anfelidid — 5 v B GF REE J7 150G S Lk
1R/ & 5 Tt ) R R — S K O S . VR B 1 IX 28 1A
R AT 2 R R S IR . IR gl FATR B R A RE B R
Fifaifh. TR, BINMSEXETERSESRE, DR —ES NS,
feeH: 1 45 28 5 Lo

[FIRE L, FRATTA R (] 1 e ) A0 e 44 23 1) UML & (& 4,100 BAAC 5%
M7 &K UML B (E4.11) H.
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]
Abstractor
AbstractClass
Fulfill Method
Operaf/ZE() < operation I Fulfiller
ConcreteClass
operation()

B 4.1 Z7 & UML ERf

B ROTRERHM—FEME (LK 4100, R LLEE M 3R EH
hb =37 Z P45, EA15 Component 25— le il T #i G2 M. oS
B MENE, R wiXERKIEFEE 2.2 PRt £ 47044, FIRA, I
202 A FATARAF——IX S R R A RIS 2 PRI RSBk 4.12
Firsde (EIXH . FATH EH KA PIN KRR — T E£IF &, AidixE A
BTSN (532470 RUUMWHEAMENAE K. MHXE
7E XA A CAAFE T SO BB e, JRATTAT LUK L i S A 1) S
MECINP) . B G PR P iR e . WK 4.2 ZE 45, RAN1EDE %
Iy BN — PIN f. [, FRATAE2: ZAm2 A i 1 FFERfds, A
THE 412 3N E S, IR 7P alp g e ZPERN TR R 7 — A2
S A2 A1) PIN 4.

MR E 2, WAVLFTCLR & L — P fif)a, JATE 2.2, kg e
Pk, s FAR AW A A r AN, B TR dE, &
fITERAE AT LG e dm ke — P IY{EAZ 440 & 52 & ( Trusted Redirection ) 1] EDP.
FAEE 413 tpJH UML & 112 A0 IR T S AT & I pext S )it
FamilyHead 4 45 Objectifier 25 & JF, 1ff ConcreteObjectifierB

KN4 5 Redirector K& .
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BTk, BAMERE 414 PR ERBEREMERX CHEXSTE 2.3 i) Xt
st £ )3T TR, XK, AT R ARRANE A £ E §IX S EDP
S 7 # R PIN #8. K H *F 47245 10 Objectifier fifa 5K B34 &
% 16 () FamilyHead i (8I7E O & 7023 H A — SRR EI, FATH Har 4
A Handler 2§, ConcreteObjectifierB 25 Redirector 2§ 4 [6] & ¥
&I T Recursor 2K, XK 4.15 ] PIN B R/R1GHEIGE —LL,

PLAE, AR DA — 2/ MEA TR H T xr f8)3 7. “xFRid )3
BT B A 28R @ AR REIA, J5E ATHEBITH R E T8 E R
VA RLZ AR R R — AN Ak A B . T H7E X SemT BB R SEBL A, FRATE
MENHB—RERAERL G, EREERE NIZEEPHA L LR, EiX
FER T, IR MESRAAAHER—MAM, FERPREHEN B CrE
We” RANHARKEH, WRRER, [FBEREE 7 — 58080 XFAR
. A, MRAANKER - LEAMESARRIER, TUEPHL—TX
BEANFHREAR B AL AT LA AE R SR - IR B X L)
A& B AN E LRI AN T, PAESRATT AN BE & i 4 R UORF R AR, S

FIIMAE AL, RATCE TR T F46 35 1 EEH 5, 58T R 150 5t
ATLAESRE N T o PRI EME EATLIBHA R —N &%, cldy
RAARAELQRE T RWENRE, BiEnE 4.16 ME 4.17 fros. 57 &S
i BB AT 9 R B ok B o S Ja FN A S URA, BRI A /N AR U
RET—#E

T, RATEA PIN fkfEfee, BiAmE 4.18 Pros. tsh, AR
Al LRI A R e, BRAREIH — PIN iR — AN 46 3 595661,
N 4.19 s, XEMMELAER FHEERARGEH “AEMRA" —1
(GoF[21]), FRATAZIGHN T P N¥1 £ : operation Al componentObj. 5L,
XA AL “AERT " — TR G Kol — 2, (HIRATFE X B B
I 7 H & ER TR .

4 ConcreteDecoratorA fll Decorator J& T 4k/&K(1 % —FsLHim, ERA1EIX R
ANEIFFIBE .
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Terminator [ handleRequest B 4 operation
Object Recursion — — Extend Method
Handler T successor | Recursor ) \Original Behavior | Extended Behavior
& 4.18 345 Z &) PIN &
Concrete .
Component Component operation
Decorator
Decorator componentObj Conarete
Decorator

B 4.19 #46 %8 PIN FE3E6

PR, BATEXS AR S AR R TR, AR R, K
it T LR A 55 —Fp 7 e BATATLAR S & PIN 48R R7n # R & /= IR
MTTTHG A 2 m] WAL IR @ 3 7 — AN ESE AL E. Blin, B 4.20 HATE
HLI L2 4 R PIN 8k Rn #4525 7730, BEEEMR 7208 4
. TR 4.21 5 4.22 W& G A8 T x4 R Ja iz fARns, REERE
423 v, BATHHEXSLHARIEY ST EDP X — 2K, HE TR,
WAV EBE B0 7 . BIERA % & e S RoRERNTHIHE AT 1.
MIRAE T, bRk e R ot 2 AL AR ELSE A A -



£45 EDPHIERA

92

EHHE L BENE 0TV E

~
10}B1008(] 8)810U0D) 101B1008() [qowsuodwos
ﬁ lolABYeg papusxy loineyegq jeulbuo ) (" Josinoey l0ss@oons I8|pueH
poyia| puaixg — uoisinoay 123lqo -
ﬁ co:ﬂoao ) & )senbaya|puey Jojeu|uus |
10}e1023(Q
uonesedo jusuodwoy 8)810uo) jusuodwo)
L




93

4.2 BUERIFER

BHEEH CHELF 1ITYE

AJ
Jojel009Qg weuodwon Jusuodwoy a18iouo)
( )
10s1n08Y la|puey Jojeulula |
L W
10j02.11pay _ peaH Ajjwed ) (" eunoalgo mem_o 8}310U0)
| uondalipay paysniL _l L’ Jaynoaiqo |
1ebie) _ uoljelado ) L uonesado
uoisinoay 103lqo
10ss800Ns 1senbays|puey
N J
loineyag [eulbuo uonesado J L
4
POYIBN puaix3
Joineyag papuax3
10je1023(Q
lojel028(] 8}810U0D) [goueuodwoon uonesado
J




BRI CHELE v H

E4E EDPHIEHA

)
101810080 Jusuodwon Jsuodwo) 8181ouos)
e =
10sinoay J8|pueH Jojeulule |
) }
(" seynoslgo _ sse|D 818I0U0D )
sopensqy | selyind
) =] POUIail 1IN L
sopeipey | peeH Ajiuwies uopesado
uonoalIpay pajsniL laynoalqo
10618} _ uonesado ) uonelado
\ : )
uoisinaay 103lqo
10ss820NS 1senbays|puey
& J
JolAyeg [euibuO uonesedo J L
POyl puaixgy (
lolAeyag pepusixg
1ojel1093Q
10}e1008(Q] 81810U0D [qowsuodwos uonelado
J

94



95

BEHEIH v HELE CTrE

4.2 BUERIHRR

lojei00aQg Jusuodwo) Jusuodwoy 8}810u0) J
e )
10sInoay J3|pueH Jojeulua)
1
~
Jayoalqo _ SSE|D 91810U0D g
ﬂ )
Jojoensqy _ 18||yn4
Jojoensqy ssejoqns
lopaiipay _ peaH Alwey L wwma_tmwuc_ aJuejlayu| | -
| uo|j0a1pay paisniy Hensqy ﬁl
uonesado ssejoiadng
18b.e) _ uonesado
POYIB liINg —
uonesado
Y 9 )
Jaynoalqo
uonesado
N )
uoisinaay 103lqo
10SS820NS 1sanbays|puey
r J
Joineyeg [eulbuQ ~ uopesado )
>
PoyBy puaix3
J0IABYSE papuUBIX]
i0je4029Q
Jojelooa( 8181ouo0) [qOweuodwoo uonelado




96 $4E EDPHIEH

XEREFS, RIWBRERATHEE D, 24K, FRATZGMYT
Je 7 %X U/~ EDP. X H {5 —1 EDP &2 — M EF MBS, H4E
ITCAREFh o 8 4 S B R E— e, iR 7T —MEAEMHRZEIR, X
HEBZRBNBEMBSAERERETER . A, BRIEXBENBT —F
REfs S AR M IR RS, DMEF B IR B R AR 5 .

BEEME, RIMNETEP —BEREHIRE. B, RITEEE
XEHIANL, FEHEFR, MATETITRBSHEE, HMERIEmk T —
M F B UEMWRIHESE.,

FAME EDP H1, FATIE R AR FiE S (building blocks) K44 & A1
FIT 22 % 1 K &34

7E GoF Wi B Ja — AN &7 [21, 358 71 )+, fE& % 5| A1 T Christopher
Alexander JiERAMIR 42 “HFHIEIT". JIRANTAEIR 3 f#AH % EDP 7~
BlEr, BAABBEABMHLAEEERESRKEARITEAEL S T, XEFMHARW
To

FAVT AR —FpAn ey A XN RMEEX, XA T, K

A Az A X AAEX 89 E B2 assembly ), X AF 7 X 5 R, 4L RIRE

2 EAEE THEA R XA 7 KW — X RE—A, B 3 A48

RNERERA—ANHEZEAF, IHEBENKRKTT—ARIZMEE

B, IAMAERTHEE, FALETEHINEE, LELTHR

FEFERR, [3, pxli W]

BerH R SR I = % R B R SO — e R R R S T R R,
BRI 78 5 miR R 25 1 EDP MEIRATAS DA BE IR NS R AR T 411

RANEFER—A), ERIB— T 2 ZRFEE Y, AR TR AR
Lhr TR TR E R EH 2, FHds T SPQR. i SPQR M T
EDP., HEHARLLSX BrREA, XESRINTEEENLE AR E
HIAFE, HATFEALMIRR. B4R, Sil% EEH 200 N E) L Hig e
FAEG, FRATA T 5 220k s [a] .

4.3 FH

fE 4.1 xS [FAL Z e, AT A — AR RS2, %
S SR A S SR A 5 — A [ S B A [R),  E 3L o 3 — e A4S [ia] S E A A2 )
e S B nlRefm ., SR,  ELax FhAS S0 R RE 18 48 = S o R RE 19
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HoR, HTEXRE. SMERNRIHRR, BTHFELH, 4N H
BLT e Xk, FATAT AEIE—F 2.1 F59 /48 SPQR T H i AT H 14 v 7L,
H A A it B R %2 B A Rt i JERF i 51 . SR, HRAER T

ZIXFER ML A, FF H B T 6 E RS 0 77 b i B 7% it i 5 RR
282, HimHBRZITHEERESHRRE.

BARB S b, AT CAAR 48 0 A 1a) @R “ A RE i (bad
design)” i#A1T LA T 32K,

B R AKX (anti-patterns ), X/ B THREK DLW L T [14]. X
e JC R AT I AN 8 G R . B IRBLAR ARSI iR EAE
ETIRM RS, (REZR AT Edors S BR e, JF B — N E A E R it
KEAE

T2 R E AR AR AR A . 2T B RS, iR
B AR R R A B ERASEIL, Bk T R4y iF R FNEEBHIRITA
ijifk)\ﬁﬁﬁﬂiﬂﬁﬁﬁfﬁiﬁ FEHHRGE A TR . X LEE o RS

W R REARAERR LT 7 — AT @S B .

A g2 R A ( malignant patterns ), M5B — MK, XHAKER
AW —FERE, AERBRT AR, EA10T e 5 2 4 E it 52 F A0 g
g, BEXHRRE A SR B T EAT, AE 1S R XA e 78 4T R 1A
AJFRAIBETE B . XAE LT BE R AR B R S0 R SRS Can SR aX et I
Sl R T AR 7O, FATF RN R H 2 T 251X L0 4 1%
Fo

I G fe A A X, (iatrogenic patterns ), 1X 3 ZH5 (2 NG 4R R ILE
o] BB, RO B AR v 5 SR I ) 8 L BEMR 1. (AN,
KB ) AR A 7= A T — e ok sl 2L A S E R . AR AR R R T
A ), E R A A AR B B AT P A A B, H RO R R R
UE DL oA A ONE SR

JFr A i 6 ] f S ol 5o 3 M RS & 4 (refactoring ) SRAF R, 3X B %
FE B M ST ST BN — A R B 55— N5, AL 19 1% 5 B A i
G, AL RGA G IR S PAT DIREAS 2 A W S ezl (H %3
2 a7 WA T o BT I A B SR A AR T A o, {H 5
b T ACES BT AT AE A B o R R GRS, AT AT LLE D G R
Gifty T i, xRl AT LA A T AN DS B T R AR A A . k1T
(AT . 45 5 BB S 2 S A AT (BT 5 AR 1 Mt . PREE .
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Hsz, BRNERX—SEECEL T —EEFHFHIRAMELRTE. X8
Ry I HE 253X 5 T B 5 A # 1E : Martin Fowler ) Refactoring[19] #1 Joshua
Kerievsky ff] Refactoring and Patterns[24]. X AZENB T —RIIHTEH
BI77, AT DR AR I — e B A 4 i s — . P FEAS RTEI [A] 2%
K. WIRIRG{E SR RIFBE (IDE), 0 Eclipse. Visual Studio 5
# Xcode, MAHMRA TR O T XL T HATRMEFEMIIGE. XL
Re£ HEIATRI A FIRAESS, 1T Refactoring f&iXSEThREHI A /. AN SRAR
RN 7 #FIX L S TR, S XmAS.

F4h, Fowler BFEARLA it 7 — Lo/ MU B B E M R AR A 402K
JREE, FATAT AA XL R R 0t B ARt Bilin, AR BRI
BEIR TARESE T BIFELL “AXF3)7, i 2 BAMREAEXME L T se 1R TE,
{BAR AT RS AL R AFAE R AT o ARRE B TH IR r) A, B A F T B Ao 1 0 T
FER) A A = T —EE R IR R L. BERYE, RERSEFLENEZ
BHFEE, A TRMH — Rt FHESRHEGEE CAXENE

e,
Mo

B —NAFRES, Fowler &t T — RIIFBOREHM A, XLLF
BtaZimmriz, RIOEXE RERhRH G 3 4.

FIE M % (Extract Method ) /& —FPE A 773, IX 77 238 W 4 FH Ok g
REA K B AL . EXAREERF, ot SR
TEF—MEEEHES, 2B — N aEF AT EXE, A
FTEE— M EEXNETFRIBEER, WIHIRMZIFARE 5.

XA BB {) MR R G g A I E € 4 % €M% ( Rename Method ) 1,
LA TTERA B EGE AT e 2R SBRIE, ERtREREIEEER .

Fielth, % 3h £ Mk ( Move Method ) tH 2 4 F R IE T [F 7210 HRA,
H AR TR ZRIEVE? Fowler BIEIARN “—ANHETE (BUGE) A Bk
WHT) A—ARRRE, X P HE S T8 Y80 e et Ha)igi,
MENERE, LIEER R P R AR, wn] DU A4S 2) & Mok it
1THEM.

X L8773 H AT B R ORISR A R IE R, (B8 — N7 vk #0 A H 7 s i
WKW 2 4k, TERENIHSL T Fowler FITHEUL A A0 S RNERAME, WRONIX —
PR L. HHRERE, Fowler K IXLEAM /NG AR K 4T 1918 T B
YRR T BT S A ) FE A Al . Kerievsky AN 13X ME S Ik — 8 Hoadk 7
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T KR, MifE Fowler FIZ(EER LM T HEEHNEMMAR, B4R T anfT
A ReH KEH ., B S SCI R B E A E AR ER E k. X
W EZRARIBEN?

FREH — M EBEERE, BERIMAESHSREM EREEXE
. HEMPEREE A TENM—AFHEAH. X%, BEHMEK
BB TEERMARAKGERENT, FHEEWARE. Eik, X
P L RRRASAHER) , BATAT AE X B E B RNAARLURES . B,
WRIEBEMEIE X, FiAEBER /N BRI SR, FTURIMMNZEER
MFEFIEB AR R RN EAEE N Z2EKE 2.2.4 FHATTIER
B MRS, MFEZEE. KRR FZEK EDP, BIEER.

BTk, EBRNEEE T4 8 EMELUE TSI ANE EDP Rt
=EE. HidE, HFEHUER (Faoth) dEFZELRER. EBIER
HLH, #HEE e N MR EDP #38 N HEA UK ZEN &, Flan,
B&EIRE —FiesLpl (i 4.24 Fros), WRFEATE B G Called ()
Hin4 N caller (), ML EEHSELaMARMEMEL T, £HEZTK
TE2G (NE 425 FiR). H{5R, EdpAn U AL R PG, X F EDP
HHAIE R 2 7 5N B TR A B &L AT LARRATAT B &4 +
Tt EME RN THEMHUE =26,

CallingClass CalledClass
obj : CalledClass called()
caller) O------- - - - AN
\
\
obj.called(); < — Rename Method

B 4.24 ZIENRAE L EHEZEINER

5 HH—F, AEIXEAKERB L X RESEAUTEFAOE T AT, kT
ok AR
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CallingClass CalledClass
obj : CalledClass caller()
galler() O —~=-—m-wommcadoscanny
obj.caller();

425 ZHENRAEG L EMEZENER—E LS

AEBR i — B, TikE /), MU eEN EDP A%
o AE. 1 EDP XM eI At CLHEHE, RE&
RHMEBANRGHBRZE IR WREERN T W BAAIESTTE, FlinAL E
ZEPEFIE A DR B, KB BAE Z SRR R IR ERRTHRE
T ANRAEIR A T AL A TVETEAR R RGP B S 70, AT RE S 4F
e SR AT B2 R A JE R

WERY, KEMESHFARBEMNAR L — kit sG5| kA&
KRR, Fitn, HAOERZ@ L EMERELINEL S, ZRFTET —
NERAFERITIEARCE . AE, EFATRB DB OAE R, 5
MEABELZOIT, BITEE 42 THEQREIRME. mRIAERINA
FRLEREM—NERREELPBIFMANITE SREHAR?

RETH, ZAARA AR S LBIEARFET

B Ee L EME, AMEMRLIAAGAEZER—ERTRMLRBER
ARER— AT AL IS e 2 E X GRIFERR, I EBHBR—TTEAH
RIS 4, BifEdedl£de. 55h, BER T EREET MBS TBR TR
&P — ML O BB ERI . WA, RN ERR THAWE? & 1]
e MILETTHRE, XM EERA G RE, XE-NEEMEE
B ERAMOUZR GoF Bittis, EXidinfr, e A LRI EAS
& 7. WERIATHKRH RGCBUH A RAE TIASEE, BaRNTER
% RGeS B HSESEELZ A AR AE — MR AL ARG . X W R R R
AR YA .
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HAPRFE— N EHBE . LJATEEME S 3 TR, EHIK
Fix R ULMEFTARHERTER XS REM2? BRITERTFEHAKR,
HIEMERIGKMRTIEBNE A — MR RBEER . E— LA
FRLERE SR TERE, R E R ERR T B AR ) e T
A REMEEER XA T ik, THiERNTEE —MEAZLRE RRF (A 4.26
FR). ANLEGRE—T, XNMTERBREERAN AR 726, FF
HZWATTEBEEMNAR BRI b TAIFEET E L EME
A VLR DT VA AR, (B REAME R A2 Mk, XA EDP SR
AZALHE ?

CallingClass CalledClass
obj : CalledClass called()
caller) O--—--——-—--— . )
' \
L
obj.called(): Move Method

4.26 FitfERI A% FHiEZBIIER

XA E A ] fE A R RS M B T B B 2R Se r . 2T 1 &R E
g SR, HATEATS, JkEHAH 7 —H5 EDP. igHEBH—TF
2.2.4 %t 5 EDP [ 7 AL EAR RO A0S —4EmA% . fE 4.27 1, R24KR
BB GHFERARAIT N . M BB MR Bl 7, 58—
B H g, KA mbR T a2 A, #S ERATZ /T R AR R .
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Ty Bk Y RETHE | HEWY HEWE MY
Y1) Bk AR mw HUEFE il
EEE s
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EAHEMEP, B LB RIEH KT BB E — MK AR
T, B 4.28 Fin. XMBHRE T ERELKLS, BEALRE®. B
HATRK T EBHNE S RAITEMRARER P EE, SREFAERE (N
B 4.29 Frzs) ? 588, BAERMA ob] X R £ called () HiE# KM 4
BEXT.

AnotherClass

called()
ASIN
CallingClass Moig Methoq\ CalledClass
obj : AnotherClass ™ called()
caller) O------—---—--q----- |
|
obj.called();

E4.28 ZERBH EMEZENER - TBAOGIF

. CallingClass Move Method CalledClass
obj : CalledClass = — = — called()
caller() - — — — — - ———

called()
??
obj.called();

4.29 ZiERHH EMEZENER - HHEREXE S

fE caller () JikwH, XMAILCEMERE R RMESE L. B
—, Caller () A[LLKXI % Obj MIKANE SO HARERY, #a)ifiiit, obj I
SN A FAER B ELH FEB . =, Caller () ] MK FRX 4 Ob],
3 Bt self RiAAE EH S HLE. 2T 5058 % R 7%, Xk
F called() HiEFmEMBIFEHE. WHE called () )£ E TIEMKE T
Caller () fE4AEMEHE, MIXLHH KA H LR T Caller () JTIEMXR
S E, IR 0X Be s T L E B Called () Vi), HASE G EYEAE R
SR, (EIXFMEHUF, S5 bk R o] GRS S — 2. BRuLZ AN, JRAT)
I 2RI RS — BT T R
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{H EDP & 4na] R IIX P Fp i (L O We 2

FMEBFELELXTHRNRMER, XEESEMERKAR
St R R [E] 5 ik 2 B P A A EDP ik . BRATMWE 4.27 A LLE H,
MBI R, AHUEER RN R — PN REBRERMLH. ZEAS5E
& e i AEE AL, BN RBRRAEFRR . B 4.30 XX FE LT T 1E
7Y

CallingClass CalledClass
obj : CallingClass <— Mgvaliaiad. +- called()
caller() o= — — — — -—

called()
obj.called();

E 430 ZHERASHEMNEZENER : THAUER

1M 53—l ig 77 RN 2 E S POR X R & Hh self, JHERX MK HE
Xt RFBREKE (& 431 i), XEEMBE A Z 8/ “ TEAHE L
HIKERR R, (EIERELZENRREARLL, Rl RIEE 427 19
XTa) %l 5, ATLAE HE AR 1 R . Xk, FATAT AR R — T 2.2.4 F74#)
SR

CalledClass
CaliingClass | <— Vove Method ——anedn
caller() - ——--—-— = =S
called() !

self.called(); ‘

E431 ZEENRBHEMEZE : £R
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7Hh, A RHRPER TSR HEE S HI 5 Z BRI E M,
Blan REATERE S TT LB BIE T CallingClass IR HEH, HBMEAIH
=R A s B 5k, BERW MR, ERIGRTRAENS
R R EERT R PR H 4 super KA. B 4.32 FIE 433 51H#A T
XAEER . DR LBIREHEIET —HrERE P, HEFBIE
SAEES, (EAME A e RN IR AR, XA AL B X R
AT, B AR 2 8 M B R AR 7. BB ARt — 4
AEAEREREY, RIEA A 2 SR ZAA#ITEM &AL HE.

SuperClass <

called() Move Method -:
|
CallingClass , CalledClass
obj : SuperClass Icalled()
caller) o- - - — — — =

o
obj.called();

B 432 ZERBHSH EMEZE - F1eH£4

SuperClass B e A 4
called() Move Method |
!
CallingClass , CalledClass
caller() o- - — — — — - == lcalled()

super.called();

B 4.33 FAENBSHEMEZRE : 30T %

EHEEO T, WREANTKE /% called BB T CallingClass HIRR
HAeh, TS TR 4.34 TR TGRS DL IRAIATRE ERGZR A
A A Ay — A NG AR G R A R 2 A AR PR B LA FOR KR,
FRATET LA — A T AT (S AT R AR EE AL
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[ SuperClass |

CallingClass SiblingClass CalledClass
obj : SiblingClass called) < -— —-— —called()
caller() o- — — — — — - Move Method

obj.called();

E4.34 ZIENRABHEMEZR : AFEER

&Ja, BAVEROZA HAENERE, XENEG—MEBREEE -5 285
A 4. RATTAT LR 5 Mook b THIAE A7 — Fh A2 4k 1T SR 1) EDP B AR [B] B &3¢,
H UK L EWR A G —A EDP. HJEAVXFEME, ME T8N TE 427
RN E . B X P E RS M, BRIOTE LET#EE 6 4
EDP &/ 7 —i.

WARET W, BEAXTETHREmIAEERT, BME R XN — L+ FE s
fE. BIFFIEETFXENTHITEMRN, FEBAREN—TESL, REE
HERARRESTR AT, fEX—mtE, FAZALLH EDP RiFITIRATI
plli

WAE, FAVRELE— T2 HAT RS iR E, RIEA~=4/ EDP
g R, BARmE 4.35 fros. WAV CUE 245 3h & A ok B AR an el g v A
(1], BATINZITFUE, Y653 IR B BE A2 K R ) A2 38 7 B A 8 573 4 5 4> EDP.
EXE, IATMIHS 7 HA TR, BFelIfnsEgZh. 2742
FHERER U AREZRTERFHELA B, TREEESHRTEEY.
BANSE T —Z= WA
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4.4 KEWY

FIHAT AL, AFEDLEXT EDP 1—RFMEH T E#T THKKNE. &
X, BATEES] T Wk EDP A1 AR A & pCE K. BATEE E R
AR, 2] T ER R AR a5 SR AR BRI 4, AL
W TRME, BRI R LM EEMEE EESA—L%, 1
VRIS A AR PR EAERE L., &E, RINENA
T—RERN, MEREEEFME, FENwf5 EDP hiF—3, LR
EDP & X R IFHIK RATER WA R EAE R .

WATFTA R EBEAEE 12, PUETRA TG @i — 7 Bl 187 5 () B R SR xt
BHTREE ., BT RNZEEREIFHER T EDP Z MEIXBEAFR, HboFH—
SRR 42, BATE AR R A A it xR, EESBEES %K
EW SR Eil.

b, B 4368 RR T AW EDP 4 HAh EDP AR T, Rl 2 AL
K75 i AR %0 EDP. WARET L, EMHFIERIERE, Wk T —RIIBE
Eh. EREFELT, MFALRXM. Fln, £2&3E 2 HiEA
¥k, HHTFEZESERAER N RZIEFHERIE, —ESERENERW s &,
DIME — AN X AT LS A — AN S TR A . B— 07, 4 &tha B
£ 6 M= 2|2/ EDP .

B, BNSEZSIRRWZMEHTERHTIN. WIRTM, %
EDP 2 KR AFT R 11 B X 277 7% F 25 EDP #R2 % AL, AT
T AZ 4 % ZARELR) EDP.

HR, s/REERBPEES R T ZEEH. W& RE AR 7508 2K
(1] EDP &2 AR Lo Xt SRR TE T R BUAH KRR EHR Z (A1 EDP.

HER, B RAHEZEE EDP 2GRN, ZiAKE R T A
LAy EDP 5 T A7 22 #R J& T 75 AR A E) EDP.
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KERHS KERAEZ
AN i
e
BIEXR
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ZREER < —— EEERREI

RN

%ﬁﬁ;g ERREEEMR

|/

B

N\
A

REREZHE =< — > RFBEEEME

Hﬁﬁ%é//////// \\\\\\\* RSEM

mWmREO

\1/
n

N

#%1(> EDP
/ F5 %A EDP

SR FE
(£ 4.36 EDP Z 8]k RA#F23 E AALEEFE R bR

wfa, B IENHER LI 2R A 2E EDP Z 4h , HAEAH 2 HiX
HEPASE 2 () EDP A ki, Blin, AISERBN ERFG & FERHE T
Fh F 4% 0 F 4 AGX P> EDP.

15 2.2.4 Wi A1 it 77 26 EDP 1) — 4y deit 4% (e . BLAER
AITK L P i) 0 8 T e s b e B ok, Hokbn B 4.37 FnfE 4.38 .
X BRI R TR E 5. SRAE L EDP #iiARy, WL
EEA AR S R Bh E AR L EDP Z (8] K R .
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XK EBATN T B 4.36 RAGRL. B 437 Bs T TR &R A0
J7i% 2K EDP, B2 K 4.27 FHIN (S0 4.3 TS 2B 2.9 i HI4E R .
5z xt, E438 BT HiEAMETE RS EDP, B 438 2E2.10 F
F R F Bt B 2.9 LSS R . BRATTE 2.2.4 T B & TH T IX B 77 VAR 4
f EDP, S5, XMWkERMHMRZR —MESEMALGHL, EAT
B/~ T8 — EDP fEH it M P ML E, A E BRI —FHE¥ A=
AMEABEAL bR E LB K, BN AR E. SR RER., F—4 EDP
HRGE R FCHLI o 1X L Ak bR AR (b H -5 H B [l 1) EDP REXEE K .

THERNGXLEBNRELE— B, WE 439 Fia. ZELIE 4.35
BRI N A AEM. FIH T8 — 7% R A EDP Z# i  —/> EDP i
FimBERENZL, —XKRPIT—NMPR. ZHERNMEIN T E—F7HAriR
FIMEFHEEMEREE, MA, ZEXNTRAFTRKOEZHEL+2EH. WRIR
K18 H S 7EiXA EDP FlRIF RERIZA TR E, BEEEMF I REEE
MERSRMTARET. F4h, ZELAFTEAHRBEIE S H2S T E 437 F1
&L 5 AT iEARALRIER 2 ) 5 B 4.38 AHIULEC. w05 i% EDP #9775 V& AR
FERAEBMRLT, WAL MNAD#REIAR, RZIMVAR.

Biltn, JRIEI— i )2 sLBiny, WRFEPIT —MERZ DT RER
£%, BBEFAEGLRCRARNM R EERAEL L), k2
RURRINTE E R 18 )2 5 R — RV FAESRIE, AT ESIAN—F
¥k, HEAFREETEAUE. ERMELT, E4EAERICAR
AR R BB SRR TIRROZ M EE BN EXN NIV E, RESFIEER.
PRAEREA P8 BT AR AR 2 W VR 2 @ A R

HEANVAT HANSK B FEAE, WK E Fowler[19] F1 Kerievsky[24] £13
ER AR EN, (R RIMABLE S ELR R uR N LR PRI, Wi
BEHR AT TSN EDP & R AEMRLAALFIRE B, A THAEE Fth T &t Em, IF
BV E 1 ) S

iX 4 5k EREHS BHIRA T EE MR 524> EDP Z B R 73, PAR NI AL
ATREBCTH T R AL OB . TE RN G I A F TR, R RE T EAH [ HX
BEEXUHE, XFEARER - BENER. - MOHE8E—1NE
RAR R BTSSRI B FEE BEEXR, R T - PMEMOR
i, HF HiEa A AR R T — N84k,
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4.5 AT LFTERIEMR

BTG 2 uE, BEMEIHEHXLE EDP HEHAFTEEZEBHE B IR
HAmR. EIE, T REJUFMETRHAE X EK, KA LKA
FEEANT, tar DUl 3 N SOR A E TR IEm1E, (ERABIREETE T
BER— IR .

B, REMNEAERE EDP #IER 1A E 703 0 [ X RWAE+ Fraedd &
RIS A T e B E R, EiFeE, AR AT RISz, T
W R FTE AT REAFFER) EDP. FLL, TBEFEANEM EDP MIEL TRHES —
AN BEFILFRAAHER. S8, RAMEXFE S TARAE. BIR
LB R IEXE R ‘TR RIRFTBOMRE. Rr—a, WIE
B2 ERARIE, ZHFRARKINTEMERSR/DRR. WREAGES
E—THREENFEY, FRECTIZEBILERR, B —EFERRD
HHIRFR . BATATUMNER R 5k FBRAEBPE]TITIE, R
MEEXE LN MRFHEER “KRAMLTREXNEE", MiELHE
HO—HRGTIE. X#SEUE 7 EDP K BAAR : B~ — 1 H Tk mm X
FEFRTF A RN&R/DRANIE, FTUIITATUSE, HEEHFHE
AN ENT. ABMAE—NITFG A LEIREJERIMAZARRH W8
Pk,

HK, ATEX o HEMEARIES R EDP BRARIE. Kot
A ESRMINE KRG P ERRBRRTT RS HRE . Xig
BFREAEBRATN B Qi Z e lpF i TR, 2R ENRKHE, {5 EDP {9
FrZ BAET, ENTARRARE AR B E R, MAREFLRAEZ G
FESCHT . WK, XA TR RS, M H AR SLflE 2 RATIR
AAHK EDP & 585 HUM Ul B IO ZERE BT 7E , 1E Q0 A HoAth A B TR SR A
WAVEE A ASRH B LT EDP Hct2sa], I HaBdeft 7 —MESE, X
CAEANBRATIE A BRBIA6k O, 7] LU B EDP 2 8] BAH KA 77 20

X2 MEERA SRUT R TRM SR TRMZ [ ES . F4T
FEITATT R A AEA Wi dth 4 Py iR 2 5 4 RE L A A il R I 1, AR TR
i 2 P — > B B 2 R RE IS AR — AN e R 1o AT R I R 2
fIP A, TJ  R FOEON D) R - — AL IE SRR AN HEEE . EDP ¥ LEIRATT SR,
A A 5 AR G0 TN IL B e R A REmA, RV o SURAE T a4 Rl &
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o b, winFFRATE R 46 B E R P ATE BIHFE, EDP AT
PLEET 2 PRS2, EA AR ORLEE 2k L #5RE DAm0 B e 5 A0 £ ok
TAE. ZHE—K, FLEAHOHEBRIE, RATHET LA EDP Sk
A, FARBEIA M EORA M E L. XL EEWE T T AT REN

XLt ERE EDP R BRI R4 RG WA BNE. B, R
AITAT LA EATTR A SCRI A A AT — A T [ % R KR, X BE AT LA R AT
P BE 3 AN ER A 1) 77 SR AT, XORA RO H BT AISEIIES . T H, A0
] DL R BA ARS8 S, B R —F & AR 77 R4
HFIE MK BA1Z AT CIE TR X 2B B v & BRI i — AN R K
BB EAET R, BN Bz AL R ST B, DUAR B sk i
FeERIR AR, B, xFF GoF wWit#Ea, FATAT LI AT 2 R0 E IR
SO AR EE, FARYE R AR EREHFRN T ERERRERR. £, ER
SINHIRE, BOZER I BERE 8RR, mAEEMNZEMZEETTR
WREMAME), BrURE. G, HeMiEkp I B LAY ashit. X3F
JEI5E, EIE/RZ SPQR I H # ki ik 2 M HL i ] 3.

B2, E—YIARINIT 4G .

4.6 SREM

AN SR BRI B MAHAT A, EAVRAE @, X T EAR EDP
s A AR A SRR SR, BT LA R A AR (B A A
BRiT) At KA

4.6.1 ELXHESEI

SPQR Tl H J& A ) H #5235 Bh LA I8 sl e e, 818 i i i 4 st
FIF 486 3% [ R 2 A0t S RSB 7 SE B2 vk b B SR fh . I AR R R B IX 515
PRREEC S, A5 TT RN B fi A A T G 1 R S SR AR, 5 ELRE S LL—
25 5 1077 A E A IR GN SORS R N B A ek, [ IR B A 5
Mo gt . AR, AR A Ty Rt AT AT RE 2 e A — e R R

Vot A 2 AR FeA T 7 B IOME S . BT REYE R A SRk, B EE
W, 3 HRVE L RGBT A RARTE [ O AR R
TR, S R A 32 b S A S B KA e N L MR e ) R, T
T
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{EXFAREURE B A SR R AR R T . IR T E LR E CATE
BRBEI TN, URENERGHAME Y ZEKRZETT . B2, L
FRILAE MR, XL EE MR B A RIS B A SR -
BT R BRIt — L AR T BB 22, R R TR B AE b N AR & AR AR TS
FIARRS, DMELLIRE RS ENGIE R P &K, FHEMS P BRI H. A%,
AR LE B MRF M B0 0 e IERAZ IR RO B T E, 76 R (8] SE SO 2 E AR
M. ZJa k7RG X LA O AR = R BT 9 55 7 -

BA)ER, MHXRGH RSO AMRRE Y, Kb EHFARETI
BRI R . EXCRAENRERKARFAER, BATHRA TR B
BB 2 B AR B 7 i AT Btk . AR, XMW SR TR SE R L AEIX Em
TEFARZ SRR A . BRI A — &5, BRATAR L4553 X H 50 RA 51
BIIFER, WRLIEH/NTEFEBREAHRILM, ERLERILNE T
W TR RAE R I

WHEELT, fem BRI o # R T 2A e, BN
ENTREAMACEEE T HRITRNED. REERE 7 HMESNeRE =
Rk, PREUAT LB 2 B IE R i JEE 2% A AR 38 73 R ek ULV L AN AR &

ETHRI, BAVEGR AT AR B B2 89t 7 POk, BE Oy H A A
CEEL 1. BAVERXER FEYSEMTH TIERIA .

4.6.2 1EFF

I FTE TRMEEN &k, & RIEREHE —A TR R BRI L
FHH, EIIRHEMAREA R ESFR S —8, HARINROTHEA
TAHENRIEE . BT Rk, EDP RILEEAM A IR T —Fb
17 BB A S P O AT

KT RIERIEW . ROWEE LT RERTIEROZ T RS EEHIE,
BATPLZE L I 5 F R AL XRE? R4t 25
BEEY, TED—BAGPFENEOHESRIE—HES, 8 TERE
At L4k 4 2

T At AN 8 o 30 56 T Wk 0 i 42 7 SR R IE W i 2 i . ATk
FE A S B R T IR T 23K & T SE IO & ot SRR R AR R 5 M 7
REEARAE, ZIRAERR A R AR, AT RS RS
REIEMIE), (XSS WA FEHERE T, IXPERIE, TR A BRI
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AR E B R R . KX st — M eEkmid . RA SR H
PRIV EER, AR SRR A E R T

Az, AN ZFIA2 7 ARIE M B A RS, AT e R R 4
RIRTEEENE ? 1§ EB— FIRATZ AT R TR R ie. HENEFRMESR
ERTEME, FTLGEE PR SRR/ BE SR BIE MR AR Rk A T
FCREERIRTE . HBH KU, RXFPRIEL N SAE — Mg B8 AL 1 B
PRI, ([BARIZFN A HIE I A RIRIEMT, 2 YOS AR E R & HITY
3 HAFA KA GBI AL X o R i i P A Bt A QB A 5t
PR EERNERZ .

Fioh, N TREEE TSNP, B0 EDP SEML R AN E I E
7, TERN G MEAGASS ikt i i 2 [R5 &R . B Gt R R4
R E (REXILAHFARREMELFEN, EHEMNKAZHIERS
g1, FATEA EFTUNES L ETEOE R REENELG ZE. EXE, &’
{1151t #) 7 SI HE B— A 5 B 2 SE 91 P 7 RO B4 1 20

MAEFEK, T RES K —LHAM SR, LI L LT H
ARAM——XZE R (M HRBA TR #; (X TR E KBS RE
KU, EATHRAELEA R Bot, FRATAT DLRE ILRL 9 ACRS MR 77 Wb 1k )
—ANMERRAE . Xk, FATE AT LRSS, PR AT .
Btz 4b, @it F EDP EAGE] EDP 2R MIAH KRBT, FRATIE AT LUK i fp ks
XS RN TE MR AR B R . R R S e S R A
), JF BT B RS RE, (ARG Ml AR JFARTEAN K IE
TGUA B SR 52 A THRI T 5

Fe TR M H . —A> RAF A R 5 5 2 B [F 47 % A EDP,
LI FATTREF A —Fh B iEMTH4R S VE RIS, B T SR AR IO AN BN
W%, Hepata R R S . HIZBEIE A . 55—
i R 7 SR RS IS KR LB E, 35— 50000 9 R A
G, SRR — R, B RATRER R R G U ML R
FE, AN S 2L EE L P AT AR o i, B RN AR 2 — A for
PEER,  Lhs ol JEAE ML 2% 2 T LA AT L A ik HHOR SEIRGEAG o R 4t
B AU R B A AR — AN R, B AN A TR (S R
S, AR AT LK JEC A A T AL S K S e S K At SO
FRATTHB AR B A5 (¥l 2 ORI RO R GE I 5L o o
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R IRATAT LA 1 AN A2 100 A4Sl R KA 1000 474K, A2 347
KRN 7E [A] — B 2 P 7 B R A RE DR 2 . FRATAT LUK AR 1000 47 1CRY
BUE—ANRAORATE, HABIHOLH AT XK, RETEKRKBHE
DEREH R BE . REW MM, FH TR EN.

EARSRIE, — N BEME I )E A SR A 1 S E AR L et 2 AN SOk A
RSB R 2 CHHEAMPTA FIAR IS .. FATIRX M ZE 7 AR R 4
%% E, Lhr BRI R EREREF I EMNAGHEE, B4
AT — M EENE. e, WRBRNEENHE T 6 NMNVEMSHHR,
5ix 6 NN E I E RS —A MRS RARLL, BTE SN E EE W E A
W, REXHMENPIHSLEE 7 MR, BEEN —FERT, FEE
FRANGRZ AME#EFEBEHRE A MERENERT, 78580E 84
SAE R 2 2

£ LEMRGRH, “HAMPARARTAHEN" Z2— 1 CRIATR. £
B MR E REH AN 0 G B4R, EHFAZIE RS G SR
RABE XK. AT LU AR H _E T S0 R AR ER Al FACRS 1 R
AE . HiEICE, BTREFHEMEBENRER TN EEZE B —1E
B, BTCLENTHERIF RN L AR R B, AR S R AT T I
A .. FATFR X Lk i R e B E A RS HME & F R, HRFHNERE 1T
s ) A4 SR

K FH 3 (] 1) BL ) R B8 A IR AT vk B AN IR 4R 15 B R AL R BB ——A8
xt 3 % % & ( Relative Abstraction Density, RAD ). FRATA] PAYE %457 fE ——15
WA BNE BN B REBE B MR —HITERER
. BB EE I HSE A E KR T ZIRA AT AR 2 A ia) @R H5 B 5 58 4
FORIVEAE 1 () @, {HX FF AR EE U B AR R AR 11 .

WEEMT, RAD 8K, #A®RES B EAREREELAIE. B
RRIRAX, captith, RIFEER, HHBRER IR RAOVARAF KB ER
WABR R4 A KR WFERFERACRE R AT, ElEE 4
TR T ER . SR, SRR E A28 VR RSP AT ik %0 2 R R 2 & 7 T 7
e R, ARANAR ) [ BA sl G 1] 3T A 2 A TR

FH—J5 M, RATHEFH —~ RAD AR S AR, (2 R K030 B 70 36 4 BB o
RV 1 I I S A R o A 2 T e, TR 2 UK RAD 45 7RG O —— X
F B AT 9 HLNE % T ATAB S s ATREAE AN b, BRI B A 084K, By
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PLRET LIRS 2 B AR 3. X—ik, PR A ORI H K 5 EAFIF
15 B LA TR 3R

4.6.3 RS

fE EmEpitierh, RATGEEE —ANEAR K, RIS EHSEIIE
5 AR AR T A R0, SRR ER R X RAT, UML &2 a5 R,
HHBOH AR SR R0, AE? i, 2, E0RELE.
Bt H 2 — M EE. Hdr—2, Flane) gt 2 mae e IS H
HRERIE S RAEWRIE, WHENTRYERTEN BRI . Xt RmTE
AE R B R BRI A E s T i R N m e b i — S i S R

HEER, WRAES E — RV EFIEE, FE AR AT LU R 4
Bt E, 1 EME R RRE—FE S . BIEHRIE 222 THFEX
W C++ B2 R SEARRIIRITES? £ CilgH, REMEH U2
LR, HX—HARERERFESER . 76 IBM HF 70, FRATAT BUSIh iR
LA E A AT HAE C B S W5 1 RG0kRAE A B X UML B .
EDP 2 ez EAEREMNRE. RTaE M EWHMMPIMEES, EHaEk
FH SR A2 M TH] ) 3o 2 % 1) 1D 1) %o BB T 75 EE AN E M. T A, R TR TR
3R B2 7 AR Y e b7 PR I T

4.7 Eip

FE A ZE X EDP (R 0] W A A7 B0 R, () I 45 3 e R AT BT s
BRI SRR TR - s, RATEGZE —DMESIN, fEfE
B FME RS F oG RN FE 4. EDP K3 Ar s >k it & i i
TN R A TR T e 1 kA, xR Oy sUR NS A (1 S48 .
WA I B W) — R NS HLEE . AN SECE Z M PMERR, i HIRATE &
22N T — NS a] gk G i ) 4% fh 2 Rl e . Ak, R AU LENLAS
KA FRKE, TIRATT AL EERE S, FF LA EDP AR O SRR b — 2
[F] FEIMF %

BLAE, RN % LR HE 2 U BRI AS 15 b (R A Y 4 1 2 XA S L ot 13
s FE e R e S A KT IR FEA AV, i R A S AR R o o SEIRAT]
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AR RIS L, MAREMWE L (BINTERZ AHmIFER), RATHAT
PAEE TAE AL H TV ACE N FERM AL 15

AT, BATEME, AR, AR, RATEW.

N TR

ERATRANT R T 0,



L

3Rl JLE MR, MERNCENA RIS B0 28k & it EDP
% HAELF TOP7iE® . B 16 MR, 4 DN EEARR I AT R, £
AR 12 DJNEWAR EDP. g & Hal, A1 7w 11, W
5 Fop 75 L ad o BRSSP B AT 22D
b FAE R R G T — bR 20, 1248 W) . ZHIAE GoF
[21] iz A B, FATEEX BT HIX—#E 2, B aEE oE TNT.
B e R, X R TG AATH JE XA R g s B R R
VR, AKX A, FRATTEE e A R AR et AR SR JE A Wt EhaL”,
3K 1T BT A B () SR AR T AT (1) 1) Al B L 5 PHE TR, BRATHSE “id&
A% XA Pt N iE (BARNZ) B AL Az, B,
BAT8 VP4 22 2404 F UML Bk A 22— TG AL ss# 7, i S mT BE R 1
AL ZH] PIN FAF N CAAN 780 ANil i3 5 B0 « X 45 0 B AN =& FH oK
MRS IR, A A BT e T S A A S R o i
M, WA BN AN N R, AT, ORI R A 2R
M) 1) R8E 2 22 1
121



122 $ 5% EDP4%H

TR, BRITE2AHE “SERR” 5 “UMEXRR” XM+ RER
B A S S 2GR, FRAE BRI A BARSCEL” XS
Bt — 2 [ A AR R BT 3 oh, FRATER SR A R RO ACRS 4], (2
wEF =N E, USEXREMERNRTZS5. HWARmEES A RK
BEEMEERE 7 — MR SEI T e WORFA VRIS, AR
& BATHR — TR S ESEAFIES P RIRETT A, SR RS 1
EANTRSEI T XA 2 ARF, EXFHAEM AT X L T B B R A ik .«
&G, TERBAARMNERRARZ AT, ANE X Z AR MR f—
LT 8

EDP i E AN GouER . KUK R LITERH =K.

Hoep, “xgonR” KR T3 RAQERME L, EERGHE E
5%, Ko, AR OCHERZ A REFLRIR L. 7 ARERE, FF
] B X e RAE R R G p f0F IR, BAROSH A BATHIE R AR R T
TEIRRE T A e T 38 10 U5 A e X 5 2 1 0 P BN B 5 — N PR B
i, DLRGXFERI R A .

“RAEIRAR” PN S T PR ] AR S gERBTITIR R
WARTTE, RN RE RS, EARAREMMRIERE B MITELIR
Bl A A% o AR D 1] B S W e Lk 2 HT P SCRISRTEHEIR SEEL, RN
AT BV 75 EE M LU ok 7 RE B IX eI [ S

weJa—HEAGR ORI KK, Kb aE T ARSI LR RN RE
12 F s, EAIES 2 |rh 22 Friig.

X—aB o MR R R K L AN IR, EHENFER EE, RS
FETH I R AR LT TEAAE. R, 5RE > & E R,
ENEIRE D PRI . BT LR X, EibinE
EARERENX — . BFOIX SRR B AR 2 — B K H 8T 5 — il &R
B2 AE SO INE, XLV O TR IR A RN, DUETRATTSE 4 it
VAR ST ) HE A

BRUEZ SN, EDP S AE R B AR Gl (4 S0 A0 e A e oy i 7 St 1
. FEIRATH AT RTRER BIA SCRR b, VT A5 I 0 S DARE A R 2 1
(R, EDP H 46 2 ORF 23 RO FRATTER AR BB e Ay, JER S d i
S RATTHEIX — AT 1 1% 135 7 5K
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BIEXR PO qelfE

it EE

&) 2 % (Create Object) (1) 3= ZAE F & 7681 43 e 1Y B3R 45 W BT J5 4%
WIRGHRIECAT, WE - AMSMBEZMN, R N KEIRAIIpfE
H 77 HORAT A LEARAE

E B R

L.

BTN

FEA AT AT SCPRAETH SEHL EAa 17 i, 0 200 2he A 5000 152 B 8 56 A A7 fih
2 [R], R R A O I BR B BT O IR SRR AT R A . I RE ST R E
g R BAIERESIN, AT AU R SR> T B S R L AR —
AN B B A G5 R R 7 ()R P 07 A0 87 2% R e Ak PR R 5 17 9 2 18] A W O
o FRIFERNSE RS W 5 T4 IEAAD . SRTE 2, X RSB AR
PRETAE P A R« BB VRS 5 B LR RAT I E Lo

EEFEAIEE P, MR ST B2 . TRATH B 5 S R 4
LA, AR JE P T I LR MR S RLAR R R TR HL, B IE A H
—BUPRCIE T HIAAT - e ISR, i T IR AR B AR
DEFE P AR A R AE AR S e 35k, BRATTIE 5 AR X L B AR S
ROV RTINSO REIZ LR A 5 52 SCHH AR R FRRAE

PTG EX AR, G HE RN A ] B B R
A — B TE S A7 2 BC 5 [TSOHLER AT SR e B A o I8 B0 T fi 2 K T
AR AL, T fE U — AT AT S S A6 Ao (RE R B X
WL, ERARZEYIIEIH, BN 7A SR AR BT FTERIAE . X REE
TF 5N GOAb T T b — AR, 75 R T A I — e U, T A
W BE FT ek E A ch B, T ek B A K B A7 I B () 3
o KA P AR R BEASTE RN YRR B IR (¥ B T, BRATTIAE I
S KSR UL AGAT T A AR R R R A T IR A P A% e H0RE T
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AT . (HXWAE 7T —Eme, FRANRRRLAECF XY
BEAL BRI, 75 AH S5 B R0 B RO R A T RE SRS R R B R E . B
5, XEEEARERRER A BRI, mHX AR ER.

THEIERAIA C1E & KM — AR - REBRNERT —ERZH GUI E,
PAE 9 AH R AT 1 Windows FrHIFR M3 Fr. BRAIFROLT 7 —MIiEHE
HO(WERS.D, HRECHPRHZEH, WERE 3T 3217206, i
PN REAR LRI, 2B AR, REANFELL CIESE
Do B, 7 R BRI H B WIAG 8 0, (Bt AR A R RE 1
ARG EMAAEIME. MAELMRSG P, XEEFEEL RE - LREN
WFREm . HTHESR S RTRANE N EBNRER, FHERxEeq
PR BE7EH SRS ERIEERIZTH L.

AR 5.1 REVBHEIE

#include <stdio.h>
2 #include <string.h>
#include <stdlib.h>

struct WindowData {

6 int xPosition;
int yPosition;
8 int width;
int height;
10 charx title;
}i
12
void

14 initializeWindowData( struct WindowData* wd ) {
wd->xPosition = 0;

16 wd->yPosition = 0;
wd->width = 600;
18 wd->height = 800;

// RFFE RC R BE EA]

20 /7 CHN 1, BAAEIZ LS NULL)
wd->title = (chars)malloc(

22 (strlen("Default _title") + 1) » sizeof (char));
strcpy (wd->title, "Default_title");

4 };
26 int

main(int argc, charxx argv) {
28 struct WindowData wd;

30 // 3% LI 2T B — e B AL '
printf ("width: _%d\n", wd.width) ;

32 printf ("title: _%s\n", wd.title);
34 initializeWindowData (&wd) ;
36 // KL CRATE” STEIHY 0 F1 "Default title"

printf ("width: %d\n", wd.width);
'8 printf ("title: %s\n", wd.title);
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X G T SRR A IRIE P AR RS A IR, B IR R 0 i LA IE
R VERA R 0 8E - #a)iE i, NMERETREMN — A Ew A Ew, 1
HEBFENPRBEBATRASHE . Sfisz, MEHKEREARA
X B SRS, IR A RS . RNE SRR 8,
e SERNBEFR B M SFEALERAEL. Bz, BT
TRV R M AT RE 2 U H AR E . Blnde A 7L, FEIER
HIEIE A AT R R AL

HEFLT, SRS HMERXMREEESLUE (ibary) ML, B
AT — MR AR R, EHRARIEHE RS, ARES
k. AR —m, AUdBEESRET —EmlE RS HiRER
EHEA RS, ERINTEREHRREE GBI BES A+,

£ CIEF T, ZENIHZIED R HIRER LM . FATAT AN E K
B R B B — R RS, R X R SRR — B E B[R 4
ffieh o XN T SRR T HR S BR8] B R B MR SR B SR AR AN, (BARAA
ANBERH B TF AN 52 0 Y e e fa] i - BOR B REFE 7R 5090

B IEAE R, AT TE E R FI41 % (encapsulation). X 4% AR AT
LAAE FR AT B 4l o 0 B 70 s IR R, 4R it — 2 Tl SR % B — 5 PR
(77 12 R ) I 48 1 X e B o 33X A g s 2 A R R ) B e PR 2 AR AT
8 (private). FERHART LLFT ETF &N GO 8048 2 1T B 3R 4E, %
IRF—HE5HIEE 7 HERIEE. 5. EEEARwEE S P dE 3
WIHAEATTRE, RA AT F A B LR 27 W BOR, Blindast. X
FRE AR MR A4 AR (pimpl), d - 484t FREIR4TEE AR AZ X
(Cheshire cat) .

G UL ERRRER, JATAT LR B — P U R 5T, RN G
fi— 4117 h— BB IRE. 1T A E SEREEARRERS] 1ol X%
FEIB & SR, ERENTESREL, 1 HES ME, & EIRAEH B
PLFE AR R A . SRR R, Xl F R I SRR A — b 3
WPk e, D gn RS ANE F A SR R B S B .

M — R, — AR — A B S R R . AT
S EN ARG, LB S TR S TSR R A, ek

1Kt C++ S P 3 SE I, 24 1 cfront T LA U FH X f il R ke iF C++ 4GRS .
SR AR AT LE R A8 5 5 ek S g A2 D) IR e R IR, 2 ST IR B S AN
I .
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RIFIRL T — A e BN R E L BTERENN SR —H2H R T
B E 5 AT A EEE Z M R kB . T H, Xt AT DA A B R AR 1S
BAES, FARNTAT LA RIENIT X RIRIEZ AT, 2 RE AT R E
FAM REFRE S, FHRN R A SERBREA B2 R EHAT.

FERLIENXEST B, FFRE N0 RBRED H MR R X RE A
TR E. REXFFAGENREEE R4 xs — 80, s b S HURE KB tR
TERE|—ERIMRE], ERZEHA K, FATEFEIRE]— LG 1R R SR Al AL L&
TR, FRERBATHI R Z ) L

BRUbZ4h, BERREAIE, JTTRENTIFABEIRUERE £ 73 BC N AT AE i
RIS, FHFREHE R R E . Fan7E 2 A A
T, BATHMATLLA WindowData S5t 1A IR — > i 52 A 45 2 — 1N ERIA
H, WiEH 52 Fior.

AR 52 HEERANE

| struct WindowData {
int xPosition = 0;
3 int yPosition = 0;
int width = 600;
5 int height = 800;
char title[] = "Default_title";
7°%};

WE, BIAVEEFAH initializeWindowbata () T, FH AL
BAEH ABRHEFE—A WwindowData KB F)AF R, B FRAITE
BE IBRAE

FEZHEFR, BATFHREMEBAETIE RS, wREFXHE, HEE
WamEIRAE, FEHRF. AR, XEEARRAITTEERN. EIRAT
kEEEE—T, E—NRIRLE GUI MR HHE A O E D,
SRERA? B, —MHEOSHIMERNMUAE DA T, 846
W OFFERTE, ERFREIER NoA “Untitled”. {H 201 R iZ bR RO 2 E7E,
HEZEOWEAEHEMZD, AR E SR8 b — Nt 3,
Bltn “Untitled 1”7, “Untitled 2” 55, RBOXFERHEF AT R AZ R A TFE 7 B
MIEEATNRE, WRATREADTE, FRATSIZAESLHIL windowData X §Hid f
H 3l 56 X LA o
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(BIX R RMABIR . K NIA Bk B BN R B ™ E KT B AZ P
RIS KT, TIX LA S s R IR RS AT R A AT R B /. 244R,
BATAT LR X LB 2B W R E BRI S FC TAER S B — R (g 5.3
FITz ), ARIZHE S AEFRAT B 2 T 2§ BRI R 3 20459 8 F 2% R 5 1) R
bk BiEZ, BEBRUARESIFAZILATETHIE KR o i B 7 R

A 5.3 HSHAKL

| void
initializeWindowData ( struct WindowDatas wd ) {
5 wd->xPosition = currentWindow() ->xPosition + 10;
wd->yPosition = currentWindow()->yPosition + 10;
5 wd->width = currentWindow () ->width;
wd->height = currentWindow () ->height;
char + currTitle = currentWindow()->title;
int couf§H A% A "Untitled" ; 8 NFEFF + 1 4 NULL
if (counter == 0) {
// Set to "Untitled": 8 chars + 1 NULL
11 wd->title =
(char»)malloc (9 + sizeof (char));
13 st LIRSS 1, SR A E R A8 (8]
} else [Rifil|— K HFEFTHF 100 4> Untitled &

15 // Add enough chars for a * ‘, and two digits
// Limit of 100 Untitled windows at once
wd->title =

(char+«)malloc (12 s sizeof (char));

19 strcpy (wd->title, "Untitled ");
char num(3];

21 snprintf (num, 3, "%d", counter + 1)
strcat (wd->title, num);

23 }

}i

FUERIAEA R BN Ky — R A U iR o 7 %8, HEA B sl 1. 1XFp
s il 1 H AR T AR G AL E . SO AR RIS, e NRERRIRE S
To—%. P, TARIEAT SR 1S R L, RIERATTIE I GRAIEAE 7 T B X
Pt fE R, EPTA BUE BN S Y true. ARAT— SO PRERER . — R
Y sl 4 113 L AT O RE e D1 AR RE M Z G MR e BC A7 98 )5 7E T WD 46 1k R 4R
I ST, LA AR R — R 510 R HEVE B

sRIf, BT AP RAAEH R ARG T — AT R B B AT
155 5K 5 AT G GEUR ARG, AL FRATI A5 AR — b I ) 5 R S R SR B 4]
A T A, SR 0 LIS T AR G R e R 5 LA, JLF B A A T ]
At GIRBE A CAT S0 o I — e AL L, K Rh L) 2 76 AR 5% R 92 B
BRI R B CBATTE S B a6 4 bR B b it R oKD, AR DR B
(v ) . (6% b, JRAT AT A AT AT W 5 A A, DA 8 L Xk L
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gl R IAER, PR ZR RAT HAh R SR AT 2 AT Fr 2 AT R AL
PEARAE 7.

FERXFEO T, %0 RAJH P RIRA TR T eL, R 9L
& HRIZE S A5 LB AERPATH . Jif, ik OEEN. —
RN A IE 2 84S AT AR PR RN T REAE L R P AR R TR T A
FTE WA LR Be 2 tH BRI EEHR AR 2 R ER I R, 2R )5 B f e db B e

B, MEEWRFREFRENIAT I, BATHN Z R M —Fh R 78Ik
TR, JRRHRARESEm, Uit — P LN T8 LAk EE 1
VENE AR = BT AR SE A A AR

&R

BEEH R, TR FFRMA:

o A B IR P A B A, R IR Z AR A s H RER
17— Lo e IR AE -

o A1 B N EIEBAKRIR MM o RO ek, DA OREHE £ 3 ] 22 i AE
B2 —H IR -

4B R 4515
f )
CreationSite TypeToCreate
Create Object
CreationPoint 1
NewObject
someMethod()Q
NewObject no = new NewObject();
objectCreated
_ ! J

2 HFRATIES BRI, B Objective-C, ‘& BEMR A HIC AR MI 290, A& R
fh K 2 H0E 5 P MR SV TAEB SR — N~ h, 52k, Caf B
alloc-init VAR R, b TF R #0785 B AN ROHE D1 ah (b 4 T b 3. 3R ik % g ]
DA — 2R L2, AR FRATT AR 2 B AR S vha] i £t B A R
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W

Sk

pai

CreationSite

F T 43 objectCreated X RFrEERFIF R
objectCreated

FI T2 e B ROHT 1Y H AR X R

TypeToCreate

FlF %7~ objectCreated it & g7,

MMEX R

CreationSite W R FEHL R AT B R (B objectCreat-
ed) MHTEIER, M TypeToCreate Xf RN FEEH THx BHARX RAIHKEL,
FAE S ATV A R, (HEFESENZ, ZVSGEERAENRERE
FHE R EERREE S, XGRS ZER B bR R R — Y
EZHUE RGBT MR, R AKZEESHIEERRM S, MRH
AVEIERULTZ iz R LR B RN . AT ABHHBEZXZ—ME5H
(self-referential ) & X, W2 UirEH @iz R ur, FATRAB[H —-ITHAT
GIEMNRAXT R (B CreationSite), XFhH a4 =23 R I 4610 TAE
¥ EFTATITRIE S RS TR SR TT. UL Java ], A P E 5 F JVM (Java
Virtual Machine) ROZMAE—HKH main () TEEHBS R X2—1
AT, HEsEhr B2 —ANRPRIENR, HEMRE - PMENR, I
HLBE 2 AT 5 2K -

RAFM

K2 BT ) A G 5 A AN Fo VRS At 75 50K 56 n B 45 1) 6 i T
f, A2 ooRTF R S — A e piRE. R 1, BRNIPIER LBl
3t I REAR AR AT P o (1 B LGP L

{H B AT — e ) 0 RIE S, VGV AR R R B A . C++ AN
Objective-C i WA LBLAOBIF, DOEATANT EARREM C 18 5 Tk ik
(FiE 5. BRb.Zz4h, Python. Perl 6 LLA A 2618 &5 A8 23 DK Dy — 26 AL
JJ3 52 J DAL o VF H BERER AT

— HU R O A e i, R AT 1200 R B U REDAT T A Dy AR E
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—HRE, IMBRAEEICRRXFER, FATHESHE %K (Inheritance) XAFEHY
Bl

BJa, XSRS RESRER —MREBIRE. 2R ERA —
AR RS, BATFRI AR R AT R E, &= A S 1 R i
o) B AR TR RO AE VR o FRATTAT LAFE 12 R 50 150 BATE ] 50 T 0 B e S K
MXRBEENERE LE. REEXEHEMGESRBEIS KA K — i tE
SRR, (EMFEERERI A LR, TR 77T R B R
MRIBATATREAC R F) R YR 2 TR 1), XEXT R 458 7] LU IR At . =L /EH
MASEFAET L, FBARINMMATREIIEABEN AR HERKFNNK
ZHAGFHEIRARZAIRP, FrUAENIAH LENFE Z F eI Z RN R,
SR, #1E R HEI 2N REREMB Ra b L& FEETTEZH,
XRE—FRRIAUNRN T HE. ASME LS, FEx RERILE
A 7] LUIE G AE S BIAT A 3 AR SR SEILFE MR E i R st (BlanE 2 K e E
FITCERE), HXETREIENIZEZER B T .

R

THLA CH RBIRE ZAE A B BAR LI

B S4AFPRTRIKE —MEARREBFEEA, HE 7T AMER
INRE . RTWFAE CH Figit R T B O RELEKE, EHETUSE
Scott Meyers fE Effective C++ [28] #1 More Effective C++ [29] iX A+ dh i i
TR
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BB 54 4 FASSI]

class ThreadCount {

2 public:
// K R K
4 ThreadCount () {

numThreads = getNumberOfRunningThreads () ;

6 }i
ThreadCount (int newData) {

8 numThreads = newData;
} i

10
// i o) 2% R L

12 int getNumThreads () {

return numThreads;

4 &
ThreadCount setNumThreads (int newData) {
16 if (newData > 1) numThreads = newData; };
F 3
18 private:
int numThreads;
20 };

2 int
main (int argc, charsx argv) {

24 /L — R

ThreadCount mc;
// TR A B D) SCiE (i k
28 /7 FEFTENH ELEIZ 47 I 2R 4

cout << mc.getPrivateData() << endl;

/! BRSO, RS AER

32 mc.setPrivateData(-1);

4 /7 B R JLAETT G EDR

mc.setPrivateData (100) ;

/7 BATEIH 100

38 cout << mc.getPrivateData() << endl;

FEXARR

& 33 A G 10 () 0 S A R A% D BEE JF HBE A AT I, BT BLR XA
EDP SPEf] —AE0) T O a2 2 oo R s st Blin R — s 2t ie
(Pt e A4 3 Al & A 3, (W) AT LUJE GoF 3X A vh i AT 0 1)t Y 8t it
Wi, i g T B, Ak RELLEHS.
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TR X R &5

Wit EE

#% (Retrieve) & B T A AN IE A AT R 2 AL HEFELR,
DA FRATT AT DAZE A bdg o 51 A HAth s b B R

it ahil

IEIFRATAE A s 23 Z R it i), X RAF FR—FIRE 5 B A BEE L
fil, FEHTHE - SHXHOEIERTE, FEHITHEN AT RIS REX
FRALEI R AT, HERAMBALER. FLtE, WRERGHTRAE -ITHNER,
A RN RPE, BEA LEFRT - IELSEF—RARRE
FIEHE AN VR ERFE AR, P (AR s WA SERR X TR AR T [m X R
RGOk, REECRFRET RN LR, FATH AT LIAgiE H X FhaE
X SR A ECE KR (BD R 8 B & B AR R A . i A& R SR B AE
F, BNTEFEEH. GBI X R FEEX R T7iE. ZXFITEXN T
fRRUA TG LR IRE LER YR, SLhr EXFAE L Z A H A O,
HpRFEREAERE M ENINENREAETFR  ER—RANELRTE
FZIRRA AN R R, A ERR FE S E R R A 1A 1
BN .

T, FATH Java KR — T RIEAEL, WiEH 5.5 B,

B 5.5 HEMINAERE & SEI

| public class SoundSettings {
public int volume;

3 // =R TR volume [ {8 1t
public int offset;

5 k;

7 public class MusicPlayer {
public void setVolume( SoundSettings ss ) {
9 /7 X JE— R AR 9
this.settings.volume = ss.volume;
1 };
private SoundSettings settings;
1B}
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A SR FRATAE A A I B B o ) AR B R AR AN R BE, Bl anTE B 5.6 B
adjustVolumel 4%, EMREEHEA adjustVolume?2 FiERM B K.

EE 56 RMIEFEELME £

5
¥z

| public class MusicPlayer {
public void adjustVolumel ( SoundSettings ss ) {
3 // X RE—FRE
this.settings.volume =
this.settings.offset + ss.volume;

this.settings.volume =

this.settings.offset + tempVar;

7 public void adjustVolume2 ( SoundSettings ss ) {
/) EBRREEARE
9 int tempVar = ss.volume;

& &

Ho & A FH 7 B0 2 LA R 2% A
o AHITE BT HIN RA2H N AEAMN SR AR, IF B BATI
MR ZX RH -
— RATTERR EE .
— BN IMI A T B

LH pREEHE

T BEERAR, X BROEREREERT LU — MBI L — Al F B

(

~
SinkHolder SourceAccess
Retrieve
Sink
Source src Source
Batibyet et Retrieved selected()
f() oo----------,
target = src.selected(); |
sink Retrieved source
J
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S5mR

SourceAccess

TR EPRFERN R (B2 KA.
SinkHolder

KB EWEFTEKXR (B3
Retrieved

AT ST E AN IR B A B HE LA .
sink

AT RUEFER 7B .

source

AT RAMERNITIEMTFE, EAGS RN EERT T FIHE .
MEXF

REMEZ AR RIFFER A, LHMDS A TELR. HES
56 AP E A0ARD K FE SR IR (BB A% [ A sk, A S 30 ARG 2R 0 0K B A 1t = B 7Y
B ML A 7 B RE AT LA — SR brti e B, AT BUR FANdh[a]
RIEA AP I A2 & .

RF

REERIN RSB Z MEVLZFNBERE —MHERR, BXA%E
TEMEF/RE. EEMNE, REERDSRZE#T TXFASE, w5
BEWREEIAN—ZIKBCR, Wi, B H a3t R0 2K T
271, BMERRZIFEM GIANZXBEREBICR) 2HLER.

£ Python. Ruby 8% JavaScript iX £ {1z & £ Y& 5 &, SourceAccess.
SinkHolder 1 Retrieved iX 44 M LR A A H BN H . - &R EAN T AT A
B H% R A8 A R ROk A B EA .
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BiAsH

B C++ 52 -

1 class SourceAccess {
public:
3 Retrieved sourcel() ;

Yz

class SinkHolder {

7 Retrieved sink;
SourceAccess srcobj;
9 public:
void operation() { sink = srcobj.source(); !}

u };

A Java SZH -

1 public class SourceAccess {
public Retrieved source();

30}

s public class SinkHolder {
private Retrieved sink;

7 private SourceAccess srcobj;
public void operation() {

9 sink = srcobj.source();
}i

1 };

Fl Python SEB (iVEE, XEIFELMIES)

| class SourceAccess (object) :
def source(self):

) pass // W] LL{EIZ HLIR A1 AH DA

5 class SinkHolder (object) :
def void operation(self):
7 self.sink = self.srcobj.source()

HEXRARN

Vo & S — A IEREPER EDP,  JRATT AT LALEAT A0S QAR 5 A ) 8
PR PR BT ) B, BRI S U AR IS AT I IR AR . Ak,
%*’FX‘I%ZH‘JFE%‘BZ DL s P 77 o, 148 EDP HOL AT AN AR, LA

H LS4 6 T (de & A A &k
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LAV KAX R

Wit EE

4k 7 (Inheritance) FEHT¥ &l o U N 280, & A A 2R p g2 1
SEER A R AT T

B B

IsA. KR EHA (Type Reuse).

witaEhtl

BEFBLT, RIOIGIEF LN TEHE D RGHIE LT mi, K
RNEF DRI FENED, SFEIA LIS R LA 2Bk X
FHFRT, HEREN, EREARNF R LIRME LS R ER.

T EiXeefEA, ERNARERENMN L EEEN. AR,
LRMEAMS, BEEMNTZESEEEAREERRIEEE KL, B
AR FEIRZ . EOVIX EvRE R B RS J I — Aok, FRATH0AE 20 A
AT EERIFEREE, HFHREH R — R 1, RATHAS F e
ENFTA TE A A X LRGN . R, 5 RORS S AR LT 2 — ol 7 AR
EHPITE, B, BERMEEMUEEKRBEEET —&, EXHENFTLANR
MElERmEERT. MEERZHOLT, WATWAR RIS E AR, Bl
InFELL S =T 7T K H) APL.

Kltt, BEFHEFER LAk R BEOREIMER, JLFE—NH A xR
BEASRFXFEA TR, M HE S RXEE S OB Z.

MBREAZEMS, $RMEE-PRXE (AL F—DFE EUK
AR) ZIEEL T MR Hd, K GRITERE R AL & &K
GHIAFRE, ER/AREMEM T —HED, BE THXMITEM (5D
BRI o 1158 AN MR AL ik A R IEA, RITKRZ N TFE. T
R4k AR 7RI A RED, HEEMATFR. Bigz, BRI TIEE
WM T HEIFUER .
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SR AR BATER B O S — AN T BoR U BRI E (B
i ARG AL, EETME, rERE (GRERER_RMAFIRED
o —EAREE, FlmAERRE LML E. B RIERES, XEEHF
BRAN——8E, REEHFELIEXLERRE LTINS TS UELLE
MRAREM B AR R LB . R, b EIRATMAT UE A %K (LK
B57) RSEH. BISEERGPE X —NEH TEMPRK Shape 3£, AK
WE HEARED, JFRME AR TE I BRAE TR

&8 5.7 M Objective-C j&E 7 4 ARIE ARSI

| @interface Shape
{
3 int xPos;
int yPos;
int lineWidth;
Color+ fillColor;
7}
- (void) setPosWithX: (int) x andY: (int) y;

9 - (void) setColor: (Colorx) c;
- (void) setLineWidth: (int) 1lw;
11 @end

13 @interface Circle : Shape
{

15 int radius;
}

17 - (void) setRadius: (int) r;
@end

@interface Rectangle : Shape
21 |

int width;
23 int height;
}
25 - (void) setWidth: (int) w andHeight: (int) h;
@end

27
@interface Square : Rectangle

29 |
}

51 - (void) setWidth: (int)w andHeight: (int) h;
- (void) setSize: (int) s;

33 @end

EH B CLRERR T, Square H )] Jj % setWidth:and-
Height i E A0 7. iXiF &4k kh B 5 C(overriding) 17 M1 — R H
. BB oh Rk o VF T SO R By s (K T i FRATTRE T AR B R
ASIIAT JTVE AT S, AT LSS 4 8 fni %y vE O JLE T . R T s —
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TfTfE Square BHSLHAEE (S WiEHR 5.8) : AT E L Square Ml
Rectandle XN E P A AL F 3] setWidth:andHeight # 0. H
FIEFA AR 2 — PR s, B DAIAE R T R e ALK AHSE R0 AT
Rk, RFEEAEREEE B in— Mo ERE, RERHCSFERET
BIAT, AFREXEFFH TSR, HARTHRN— M REEEND .

8 58 KIMAESINRE

| @implementation Square
- (void) setWidth: (int) w andHeight: (int) h
3|
if (w == h) {

5 [super setWidth: w andHeight: h];
} else {
7 printf ("ERR: _Width_!=_height\n");

}
9}
- (void) setSize: (int) s
n {
[self setWidth: s andHeight: s];
13}
@end

B, FRATAT A 7 2R R A RIS LT AR RE R — AT IR,
DA HELE BT AR A . AT AT CAFE SR A R ARt Er i — kR, HES
HAPAR T E, LR —PNEIRA . t—k, R+ OF AR Lk
RIS, FE B P RE RO BRIE 4R SE TAE, (HFIGACRE T DU R X
MNECRRA ok, HETIX BRI R A0 T A oG Bk B AN

THKARE — B Java U (WG 5.9), XZMALAEAEIR (fencepost
error) H—MIARE]. FOLIRATERE —1E 100 KM, 10 €R
WA, —ILFHEZ DM ? W RIREE 10 4, IARIR—FER
NEFIRZ . W2 NERS T — 5 =BG — M bric v 0 B FEg !
H T Z ok e s WA, R A AR Z N2 — (off-by-one) fi%. 7F L
M SEH, fencepostHeights W] 8 B IR B T H brbibe: & 1 &
%o {H Java R O THAR TR s R, RNZEUEN S — MR R sHE
N0, BEATGHERRGMEN 1, DA BFEREOR T, AREHARAS
IXFECH SO BE A DRI, R TRATT A 25 7 i A QRS SR 415 s il ) AL

30 MESRE— R, XA AP ARG, SN WAL EDP b R s AN N
Sl JRATIE 23 75N T N A ek AT IR
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— PN EZ R, L fence.getHeightOfPost (p) i MR KA1
RIS N ROE LG HE fence KT, 27 i AR 3L 00 FF00S L 6 B, B4 76 ) Xt
Rtk p ZHETKHER |, EABZHPTMEG —MAMNKER. B2
XTI bR R A R (1R RAE, AMTEE RARNZE R
—FPEREE, XA R Java BB TR XEHEEESE, FHEERMNBE
C/C++ FAR T . HRIEHARNREAGH B, MRENIMES
fE ANZ R R E Z [VEEA R . i, RN R ZER —Lk
FHEM/RIE, ZENEF A REHREK, EXHAREIERIER.

AR 59 IS5 RBHRLE

public class Fence {
int [] fencepostHeights;
public int getHeightOfPost( int post ) {
! return fencepostHeights[post];
}§

Fence fence;

10 // Fence Xt R £ 1E R LL pUN B 7T

12 Scanner scanner = new Scanner (System.in);
System.out.println(

14 "Enter_fence_post _to_get_height_of:");
int p = scanner.nextInt ();
16 System.out.format ("Post _#%d_has_height _of: %d%n",
p., fence.getHeightOfPost(p - 1));
18 [/ BRI TR ?

Mo, TG 5.9 XBACH, M ANTEIRS 7IXAAICH, FH ke
RiX/~ fencepostHeights @i, X &kA4aWe? WiEH 5.10.

FHE 510 EREEE—BAREMRHTLT

public class Fence {
2 int[] fencepostHeights;
public int getHeightOfPost( int post ) {
4 return fencepostHeights [post - 1];
// 1233 off-by-one #i% 7
6 } s
}i

(B0 3% P AL 45 getHeightOfPost Jyik WJE‘H’%‘FB’JW}*“&
23X A7 B 5 A 50K 2 R R K

g5 1
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BER L2 —ANEEE. XEATRBINBENBE. FAMRBINNZE
FEHERK EFXEEFFLIAEBNEFBETKE (FEREA,
X PR R AN AT RE R BT A S B I BA SR — IR PE AR R o) @Y . FEIX MBI T
BITR AR BERFZBREKFE, FXHFINEFBITHRR. B8R, X
R AT 5 HEER .

BERRBEXA NS, BFREERAN Fence K E 7 AITRE—E
WA, FEEE RFEREF BITREMBHTRETIE. ZEdrRuniES
511 Fin, ERZETER 59 FRAHK Fence B KM XTHMAKIF K
FHHRW, XMRAECDEER TAHXK RS, MmIILAEEEALERSIRE
BT . M FRENEEEFTS, EM1EH 3 MendedFence K L2
AIRARTT LAk s R A RIS, —BZRENE/RBERATHE, R
I LESHEAERBEZA—T . BEEERNLE, EIERE Fence 3K
BERAT HERT, B8 RIEMZET UL TEN. XIEAFE=TEX
YRR WA,

B 5.1 IR T IR RIS 12 SRR

| public class MendedFence extends Fence {
public int getHeightOfPost( int post ) {

3 return fencepostHeights[post - 1];
}i;

5 )}

&R

4 7R B (5 P 75 23 2 LA R 2% A -

o NARFAFTHRCENBRNRMATHTENRE - EO. LI LK
S, BT ESINFIMUKTE.

o JRA AR fo v B BRI B IC %8 1 B R R SEBARRD A

4 AR T AR AR REIGEARE, BE 20 S 60 G54 I T 7 I
HIRARH FE e (RS FAEMT—NRFETT S, REFLWHN TR, sfamai
1 N\ b 5 42 52 B 4 42 o
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LHRREER
( Superclass 3
Inheritance
Superclass
Subclass
q Subclass )
&5 A
Superclass
RETHIAEE, BRI —SEIEY BIM IR,
Subclass
BT AT — N RAI R A QA SLE M A=A 5 Nk,
hEXFH

R, R EAER R G — AN I AR, IR st
— LR BRI RSB, TR S AR SRR A K N TR, i HER
WL P2 & AL, SR th Al AR s ot 17 S

R

gk R JE — PR HINLE], B 1 — L R A PR SR A AR . S
WA, AR O 1 R B g A R 18 rh S R b RO B, B TR TS IR
fa] 77 i BHE 7 B o (HIXANE — FPIEFRE, 4k /RIE T RASCRZ (7 1
e —FhBFR A “IsA” KR WM& EME, FRMIZ =M KKK
Y. HAE T RLZ S AR DR I L [F) 52 SCR, DR AC R BT A SCRA % 111 2 i A
FOVFF L AT I o R A AR BRI, IXREORAT TR rh AR B SRR TN A o
MR, Lbr B R T AER e SRR O IRA TR . MRITA M
U R AR T RS, B RIRAT 1 EER 1 SIS 2 AR TEARE AT
AN B E T
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Hhh, UEZRIEIESHRME T 2 ERARNEESN, BRF AT RFNH
BEZANRE. XA LA s &N RSk R — 126 Flan, 4958k
R AEE MR, R M1k BKEYKE Fluid KR, Bz
B&T Sl Arra M, B akh e mkeE a5 . FERE, iR Milk
K4k AR H FoodItem %, FRATHIAI LA LR E EHIE T AR S
B M8, RAXMERTT RN, RITTFEFZEIICHRZIES LA
FEZEYHRR), BATRIF— Lo a4k R

fE—emIZIES b, TR LUER private brif k128 7%, BIHFAZAT
AIESMEewtk. HFrAREESH AT FRELESHENTTIER LI E
7, LUERERZTERAT R RE HEO R H .

HXFEER, BEUFNELFRFPRIDEREMRE. XETE
BT RESE, HY & F5 % (Extend Method) A] LAf#RIX AN 0]/, & FEAE
FERYAHWES 775,

EREERT, RIOGESAMTREANSENNALRLILED, MR
AL ThEe. X2 AFATR IR AR A L8 75 v 52 I 2 77 m]
FBRZ (50, BFREARNTFEN DGR AN KRB RM— /N5, i
B ZEEIMIINE L/ R P HE, BREA LML ZN, s &K
fh & FMATRERIRE, BMEZ, HAISHBEFEFEMAAIA L2 IhhE.

UBRMNAEREOAZRAEED, MERPHE oK, FHER
® (Redirection) & —Fp A LAF BRI E£E. LUTE H 512 AL A, &
MR EEHEZT ZROIERNFHAPEHAENLNED, BHREH
3 — 4. BRIk 4, X B Square Kk 8 TAE NG T EH
setWidth:andHeight J7vk. IXAEMH) @R SR IRA A AU7E SE B 2 3
HEF-AFEREA T, UIREILTE R4 RS, FL b, HHR 512
BT s R IE 2 A 32 A 2 @ R 3% M shape 4RI R /7% ° R
EIXA L AT AR B A TE RO A Br — Lo B ik, (HX AR SR T 5S
BEEMNEBHHP R . Ll REENETIES, JLHZ objective-C Fl
JavaScript X Ff fo VF 7E 12 17 I 0 5 v PR RE S s, RATA B AT s A
BD AR R L — L FRR R ZAMY B AL, B, T JavaScript.
Self. Lua iX2eH: TR HGEE ST E, N3 AARBH )L T2 43 1,

5 AL ZE AT UXRESE - AR DO I, Ak R ) AREE (R R A & R AR
RN, ALK Y ) 3 5 T f] — AN H @ 1) 0 LA
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At RS E —RiE 2 A KR,

BE 512 FHELaRENSED

@interface Square

{

3 Rectangle rect;
}

s - (void) setPosWithX: (int) x andY: (int) vy;
- (void) setColor: (Color) c;

7 - (void) setLineWidth: (int) 1lw;
- (void) setSize: (int) s;

9 @end

Il @implementation Square
- (wvoid) setPosWithX: (int) x andY: (int) y
o [rect setPosWithX: x andY: y];
L
I % (void) setColor: (Color) c
o [rect setColor: c];

(void) setLineWidth: (int) 1w
[rect setLineWidth: 1w];

(void) setSize: (int) s
5 1
[rect setWidth: s andHeight: s];
27}
@end

LB S, XA T B E TR ) B scEA (80 (A Edin
HA, mAHBEOFAWE, FEERRME A iR RS, AT
DLE FH 25 b (ot S sie s, SIS & 52 @ s AR B AR, R dn SR S
HAH IX AN G U 9] ) E @it EDP HF & 4e (Delegation), IL/EFRAT AR LAY
EEBENREAED, BiTRE AL, FFRARE DUEH R A K16
R LS, X PR B AR A X e (A T —E R, R TaED
FI APL Z [6] () —Ff =) .

RO 2, HE 6 AR FeaX FR AR R e 4k AR Jay BR P2 R H L,
5 — e g FRAE 5 A B A X SRR PR T R AR B SCRE, BN C# st T
delegate X ¥,
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BRI

R &P = TEA AR AR T O MOE A R AR, (BAAT S, T
B A RR O S K S B B BOEWREE, 5T 30 A 2R s 5 A 5
EEIX e R I FIR AR R L,

H C++ sCHf -

class Superclass {
2 public:
Superclass|( );
4 };

6 class Subclass : public Superclass {
public:

8 Subclass( );
}i

Ff Python SZE :

1 class Superclass (object) :
def _ _init_ (self):
3 pass

5 class Subclass(Superclass) :
def __init__ (self):
7 Superclass.__init__ (self)

HEXRRR

4RI N VS EEHER T, 1E9 EDP I QAR 7, ERI1ER ¥ & EDP
FHIHSAXTRABKERANMNREY, LHEUGRE L, AFEE
. ERATRG RFREL G, 3 L5 EMT R &K LM R .
Aok, @ARERIAF FHEAEZH, HAXEHEAL ML HMREAS
BB . B2, 2RRBATIE EDP LN EMK T il 86— MR,

MEBITERNBAE RERE TR EME S, BUT HR N2 a0 o] 18 o
EATT R 2k A I R ) R L PR A
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MREO REXFR

Wit EE

A% 4E 1 (Abstract Interface) = B F T 78X R AR A 4k 7K 44 £ o J 6 ot
FWATH, BRAREX R T —RIBAMED, (BREA B AR ERIES
o FIEMERT, FRIELITIRME—NETHOHEH, RAEKREIE
IR T IETT F o

RAAZ
EATiE. 2486, EEEMR.
pazeitilh

S, B R DR B IR, R RS
I J7 5 R Ry HAR R IR AL LB U T RS2 . BRI ERAN R SniE i e 77
e S EROZ AR BN, BRI E BAARAZE A

IR, B ATE NN RB RN, FEME EAF. KE
s, JUFHrA R Z e — SRR MR, EIMEE . &
SRR CEEIBLT) #aeksh. RESWMITZH YR, (HEE
E#eH e aR R AR, e - H YR AR, B
SRR RA, IR ZHSETIUA R B, Bl E . §F
W B A A . S XS Y AR B Be S AR, ERi TS, RATR
it A4 VG AR B AT

(HFE AT A s LA KUFAREE T o JAEFRATAT LA LLshPrxd R 45 &
B H bR, BSEIAZAT AP F BRI E - B, 5. i)
VB B B4 e A B AT SOR AR AR o i DO X S 2 K 72 1Y
TR, (EBRZ R ER AT PO T, S4B 58 AR T L fE AN T RE o
{HFRATT AT LAE £ S 52— 4> moveTo J5ik, R4y s &2 45 1 FK 56 i
YETEAE R Z R OL T, AR s A % VA T A S AR, B R
KM FTLh, JRATRZ S () i 24 S AT fE Wi - 5.13 Ffrai
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BH 5.13 JLFFRARYIEMEEBE), BRITAFXETHER

1 public class Animal {
public void eatFood( FoodItem f ) {
3 this.ingest (f) ;
this.digest (f);
5 }i
public void matureTo ( TimeDuration age ) {

7 if (age > gestation) {
this.beAJuvenile (age) ;
9 } else if (age > maturation) {

this.beAnAdult (age) ;

1 } else if (age > longevity) {
this.die();

13 }

}i
15 public void moveTo( Location dest ) {
/) W B 42
17 b
) &

XA FEE T —N S, WFERAVEARGA N ZR X L. F
TREATRAEFEMEM AR, LTI EE£ER. ARG ®
XY B THA T, BENEHEEAEBEENN, EAMZEE —TEIA
AEEARNES T, EHER TAaRZSHMz. B, JOTATLL
fefitis o (BN GUE SCGXFIT A, EARIZELIE.

R EH —FRANELARFTREAAR, BeSRM— KB RIT AL
br_b R dE it  SOZ R R 7 ORI . Rl dn RN IR ISR
—AEEEO, BRATLMERNE E LN TE, HRBITEAEASH X
FEHISEBL T % .

SR, WATHREAT LMRIF B 5.13 AR Rt — S sell. i, |
IR 2 — M A A BRIA LI . (B RXPEMEIE, —BTFRAESR
FiZ 7N T R, AT SR s 2 MR R aaE . REH
ML — L — A3z, (BEfTEEEEI4. FIEXMMEL T, R
MemER—FREENLE], UIBRIRETA B8R e X —/NMEH T 3 & sk
W, (BERXEERVLGEIFFAFEE. BT LB MR A% ) B 7R 2 % A @Rk —
N F ik,

S &
S v 00 P S A DA e
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o RRHITIEEIZRE U TIESLI, BRI M AT A BN
® ZRTTIERIFE T 53 AT AR E
o fiH, FAIFHLEFRAEVRYE B 5 7 RKRI T 1Z T IER B IAEIIRE.

S 5451
( Abstractor )
Abstract Interface
| Abstractor "
operation()
\ operation )
RENA
Abstractor
PR T R SRR,
operation
R SR A 7% - BX LA s B Bk o
W EXZ

Abstractor & X | H A AW B 7 i 0 GX B B AR R E
¥ L Abstractor K2 AR MERXRFR).

(LA

EANFEATHT RN, A 3 2 B IR SEBIAL AT G, Ao & P ads (1 ) & 72 B
RA G R BRI A4k o WA PIAE, ARSI 5L
I, DA X OGE AN 2 W T S 7S T vk, T e £ B T o R X 2t
JiiEHER B A I Ty 2. R T M T R AL 7y, R A S E S
[ 1) = BT i o

(EIXAMEOL R, kgl A Wk 130 TREE B s S O, (3L A
AL Lo IX EIEA S ULARA A RS — AU TSR 22 50k, i
XA T AR RGRIZ A L XSGR R 2 AL, RS DL AT THE W % fi
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HEX RIESHIBE S B . ETEESMIES P RUOMASKLIA, 1§
2% “BARSIL” Mok BlRTE.

AEESH FZERXEE S EARBHZE. FlndE C++ 4, HERLG
FE—NEBTHEE WL ZERRSEHFHEN TR E, HHZEN
AR E L. BN FRIEAFEET FRF FXFEAREAELEI T
ZHBREOSE, A ReH e & £ AT R SEFIERIE.

1M Java BISEER 5 R B8 EAMIK. 5 C++ 4R, Java thr] Lt —
MREZNMRTER D REEAMRE. BEXNTHL RGOS SR ITE
KM S, Java BTV ORI MA K AN — Mk . XEMBRZEDOE
br b2 —f 5 R RR, ERHZSNMBITIEHARL), FAZEIRm—
ANHERED. SHSRMEIRRZ, Java B8 O RRI B ARREWSEHIK ; ANE
I, EHRES, FEREXERTUSHMRTTEFFR, T Java B8 0K
RNARFEFGEEL. —BTiE, BREDRZEE—NEELS
B KRR gl H i R E A . RE Java TER SR F R GER A 40K,
HE R ORRSIFZHAN, XERTERMMEHLENZEDOHE ZHBIE
WS, RTHABEFEMER, 55 LS E % REHERITE,

Python XJ i R A ERISCREZF] 2.6 A A B, ZARATE bR FE oh ok
FINT — abc #5iHR, 183K abstract base class (FHIF ). Python 3.0 M|$E
T —NMEEHTENMGS, RIVGSE “BASI” BaE2ell. 5
Java Bl C++ ANE /2, Python F i R 772 7] LA BN SEELR), FF H AT
A FRIA . H&H WA HZE R EDP Ry & F . BT RIRLI
ZINEHITES, HRUEETE KA.

Bifse

F C++ SRR, FRATATLURE T E N 0, @HBO— Db ik -

6 DI A ARG SR Hrb R MO —— R
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class AbstractOperations {
2 public:
virtual void operation() = 0;
4 };

6 class DefinedOperations

public AbstractOperations {
8 public:

void operation|();
10 };

12 void
DefinedOperations: :operation() {
H} // X BT HE SR R {E

H Java SEELRS, FATAT LUK VA B EE o £ R B £ .

| public interface AbstractOperations {
public void operation();
3 )

5 public abstract class SemiDefinedOperations {
public abstract void operation2();
7 public void operation3 () {};
3y
9
public class DefinedOperations
11 extends SemiDefinedOperations
implements AbstractOperations {

13 public void operation() {
// TEIX BPATHE R MR
15 }
public void operation2() {
17 /7 FEIX AT AR R 4R E

}

19 };

PLF /& H Python 3.x SEILHIRRAS

| class AbstractOperations (metaclass=ABCMeta) :
@abstractmethod
3 def operation(self, ...):
/7 SV T ERA SR

5 return

7 class DefinedOperations (AbstractOperations) :
def operation(self, ...):
9 /7 AEI% TARAT AR K 41

pass

149
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EXRRA

FEEMAH R o, TRELIARTTENIRES ERZHE EDP /)
GR. A, FAFTFWRTEHMREFH YLK, EEAUSEE 6=
HF AR 2
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= RATH

Wit EE

%4t (Delegation) FEMH T 481 TEFHE—E2ABSLEELS
oA R AN V.

=R 7 E

HES EEE. A, i

-aggLil

FEAHR X RV EE T e, H—MfERa s k4, IRMrRERR L
Dhae Bk E “HLe HAXT 7. e BT E MR U Bl R IX Pt 2 (R 75 5 R
&, iF— AR A RAIEHEE, USITEN TERB. mEEk
ZiH BB ] UL B ATIE R R B B A R AR 45 BRI R R .

THEHEXE 1T, HIMKREFEELMAPARAMEET. B4,
CEO W] Hir L E#AN ARl ThafEilek, A, e fARET Bk M3
ANFEEANEIT, HARERBMOIFATHRH A ES. HlantFE S KE
iR 2 | B0 554 &5 1 S B AR HE, CTO EfR R AR MEIARTFER, &
&, IXH PR TAERBROZ RO AR, FFH &SR ER 57 5 HAh 361
Jo CEO # KARIE], BARMERN— 8k, EERINEER LI T A
A E e E. T EEATAACH R RS — MR, S5 H 5.14.

7E8 5.14 CEO FRreEZIRMI B MRS

public class CEO |

2 FinanceExec vpFinance;
ResearchExec vpResearch;
4 TechnologyExec cto;

public void runCompany () |
6 vpFinance.ensureFinancialCompliance () ;
vpResearch runResearchDivision();
8 cto.manageTechnology () ;
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EHEAERN— &SR, BHRS4FIERHIE—RF R ERM. B
FEIX B Java fRESH, 4 runCompany J7iE# AR, W55EI S HWER
BITMEEE, FHERAETARTHXGMSREZE, AR SR
T EES . N FREEMAESFHHARINHRZARIEES. BERE —ME
%, AR, I HBANPAT LR ERE % B EEE B RH#AT .

LR, EILATEYT, CEO ARXFFLATIER. fi@%SZERITA A
[E A& B B T, AEHER [ E SR EMAT& BREEE. MXIEE
— AN FF R PATIERE, ST RUFATHI T Al A& B RIS .

FERE S W X RV WAZE S+, FANXHE R R D 8O T 403 7 200F
AR—AFEIBEMIIEE, BERAMAFEESRME THEXKHLEE (Fln Java F
f] FutureTask APD) RiFEEXHTHHFE, HEHMALYINES, TH
#& Go Al Erlang IXFE R BB S . AH A A 3 HF LA K 56 A 25 R A B
FHFATR AR TR R EAR, BEMFEENE T2 5RATAER KA HE
M. 82, TRXESERNERFSAR. FERAELCRFTHRE, MOLT
SR T ABETRMEET . 48, TEWRHANE, A ks
A~ EDP # 27T T 74 AR

AIME CH P, Fdeth R —MEAEEE LKt AEMIIGE, F HibR 4t
T EHK delegate KB F. %15 5 FFME AT DU — R R B3 R — X R,
SRR AT DA S E B R At i%, e DA A E @R T X Bk
T, REZRFMEXT R B B At 22 19 P9 28 0T ELAS 1 Bt 5 R0 E Ath A {7 PR 1] 22
K, (B 1Z R S5 R BYE R AL & BN ILEL K] . BN RS
HWHENNREERRRAR, BNEXNSER ERFEAEEER, A
ZHEXN R R T A TS LRl T EZ AW AFELRK R XK
Wi — AN ES SR i 4 B 52

&R

Z e 7 B A2 AT 2R A

® LA GOAT LAPAT IRAT A BT 2 1 D A o e R S AR

©  HL AR SN T T3 IV i) =4 A X S A A A SR 58 R R AT 5T
o JFH, XWX RZINH DHAIRRRK R,

7 R C++ fE4F & (functor) M R 4L T AU operator () W HIHLHI, B C#
HE—, B RVFIRATRE AT 1 5 i g 58 R (0 1R FE LA
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4B pREEH
4
Delegator Delegate 2
Delegation
Delegator Delegate
Delegate delegateTarget >
=t operation() @ operation2()
----| delegateTarget.operation2() ‘
operation operation2
N P 5 )
S5m5
Delegator
&7 Delegate K H{E BHIX LR,
operation

15 Delegator Xf R HIT7iE, BIZx RAEH BN AT R 7 iE——
2 E P operation2 I A,

Delegate

fREIOR O B RER, HEE 7RO %,

operation2

w2 5
MEX &

SR b, AR R R ok R, B SRR P AL
AR EL YA AR 22 T L, e op 7 R S U 5 SR B A [ H El 3R T
{2 Ja T 1 o W, T LA 6 B A e WA TR . B S, BB
i ] 0t A8 B AE A R ), LR e & SINR, EE A R B
] WL 5 FEUR, R IR ikt T AR G s 2 FT L) o
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RAF M

R, AEAPAXT R A BRI g A E R el B, (2
MR ZEA e — PR B R RRE, BRLEASENRE L.
AFE J5 B F 45 b AT B/ 41 0 L5 77 92098 F 28 EDP K Sl &2 X & 4e i
EMoud, MEEREHRT SR ENEFSMTR. REZAL 2K
F 77 B —Fh e (e, (E AT 1 —Fb 38 & = 10 B 23 R, B4 Bridge.
Adapter B HIE ITFTATAE R RO ARE R 14, M0 E B AR IR B AR
A5 T RBAHE O Z (B Q18 — G — A B SRS iR Xk
BRI R RAESHHIREFRIE, KRB ERTAEH. RE X8
A S5 HASCRRY 2 (8] G Z F Al 77 HORr PRI, FRAT4 7 E R ek LU Kb .

Rkt

E N R S gmfe 7 N i sk Ar) A AR, el 7
PR 2 8] AT A LK R, R T B Rk S AR ICE 2 R T AE
PAT S FERNE B HR EME .

THZ C++ ARPISEI

class Delegator {
2 public:
Delegatee target;
4 void operation() {
// AT AFE 2 A AT — LA
6 target.operation2() ;

: /7 WA ATE R Z AT — ek
8 i
}:

10
class Delegatee {
12 public:
void operation2 () ;
H };

MEXERX

ZACTE T M X R AR R TEAAE R . a0 F A B HAth EDP 5 2530
73 BB R B LT s DL G 7 SIS A CH EDP #
— SO AE A LA AT AR BSOS . B0, o FURE iz ARR v AR
FESOR ALY, FRATTS B0 A A o 171 SRS LX) S TR A o R
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BN AR, BATM2RE IR E R (HBABET RA G HHHUE IR
B ARHEXT, FARXRSSERE X RFR Z 2B R0 A R R 570 .
ZrERsShEHEE—RIZMH, DHTEAIT REIEAT .
LELER S
MR AL REH . AL T5i% - AL
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BEE MRITH
it B

% Z % (Redirection) F EiH X 5 — A% R H)1E K8 RAT 5 457
EFHVIRBP TS, Hpnl gl &y — oo a2 alit TE.

RA A2

Tom Sawyer®. ZE[A4% T,

Wit it

5 A AR 2, €2 &Il AR 7 ERAT AT St
fLho FATAT LU X — i R [ Bz e 3 — B L F RO E I, HER
HodE TR Le i

Z A5 2 ) — A #7261 5 /& Tom Sawyer, X A7 /)i A 1 5 00 A sk =&
— TR B CEMAES A [39]. 5R4ed 75 IRHAT A F
&, Tom ZRHAFICH FEE T LMt E SETRES. HA B
- 5 A& AR BT d LAt A B B B 3, AR B COX T TAE, TRMZENR
Al 7 — AR M. AEX B, Ath ISR AR — AN R TR A P AT
2, BlngH— R EmER, 57— WEME EM g TE F5%.
{8 Tom W\ A tEsr 17 & KK ER R —4F - MA=RlEE. it EsfR
FANEAEEN THE., 280ME, HFEHRBATRES, BihE ahg
SEHEZNT, T Bl i R AT N A 1S B 8 AR (] EC) KR A 55 B
AL T . RAEZE S, A1 N R AE 7BAMES R — /N5
TAE.

R BT L, XA R e . e T AT LAR AN o BRF & BT A
SN EZEA LW TARSR), izt e i 6. 4R, e &
B AT el e e AR, (BLERTEEE e B . i, R

8 B AW (Tom Sawyer) o - nhifi/hish GaMl - ZIKEC) (The Adventures of
Tom Sawyer) (RN, 3% 5N Ut R~ S 56 [ 060/ I8 Fr) J L S 24— — PR Tk
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Tom 7 A\ FE 8 % Rl ——Hh 2 47 53R LR TR ——(E i 0 B 0352
MRS, FIREM, R i T4 A0 A H A0t 2 MR R —— RS A
R R & E 5. FERATEA Java RIEANER (B NERS15), BF
Tom & T HEHE I AN 136 B B 2 52 ORI AT 5510 .

BB 5.15 # Tom Rl

public class Friend {
2 public void paintTheFence (int beg, int end) {

: /7 SERRIEETAE
4 ;
};

’ public class TomSawyer {
8 /7 BATESTERAR T KA IR R I Z 2R &

java.util.ArrayList<Friend> friends;

// FHEZRE TGRSR 2T

12 public void paintTheFence (int beg, int end) {
int fencelLength = end - beg;
14 int subfence = fencelLength / friends.size();
int friendBeg = beg;
16 for (Friend f : friends) {
int friendEnd = friendBeg + subfence - 1;
18 f.paintTheFence (friendBeg, friendEnd);
/) A BT
20 friendBeg = friendEnd + 1;

XERBES 2.2.4 70 BT LI B2 B4 B0 2 AR T 1) AR 2= ) L

HANTER R, WP SEPr_EAR R 8 A 7R AOR AL B AR X T
fEIRKRE, =, XMEERMARBE. £5E, FoilX 7% A s m
R BESAG, TR IMRIEREEERAAC, BAHNELFE
PATHES -

EFE AR5, 38 75 7E4F 55 A0 2R Af b 5 7R HE DR 43 0 & At 0 4 7y 2k
SHMALARR, HH, EFTIERREEHRAT —LRT RS TIERZER
RELE G TAE. flan, W RIRANIE 955 (a BAR 1 , 8% 2 A 7y Uik £
FATAT LA B Sl — 3R 7 BT 06 il —— B IRATAS 2 F7EZ 55 8] LA s AT
TR~ WX f A R AR 5 BRATT AT BASAE AT A & — &, 7E 55 1] i 1
AR A B AKAR B RE AR 5% A HAT TR SRR RE AR, 5 32 5 1) S BT A 11 A
TETERZ G /N PR SR AT 10 2 08 8 2 Bl 7K A o

A7 L8N T GE R BB A5 SR ST, (B ABATTAR B2 L 4m 0ot A7 R AN K
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ZHMLEEME UL EREE . REXEAEESFEERZE, E7]L
ZHE— N AT ITEF R 5 KR E R & KK TIERER, oAb AN 5
HIRIETAER & ZFEMAERM R RIEF BEN. FANEXMHELT,
BB M AENLHEIM&EMEGFE TE, HiATTLEFE R
ERIEREE. TH, AR&MER TIEMANET AR HEMAESE
JEIE BRI TS QAR T —ANFEE. XK T —ERESIER, g
B5.16 Fiars.

FR5.16 ERMESERAERER

| class SloppyFastPainter {
public:
3 void paintRoom( Room r ) {
/7 RIEEE
5 3
};

class CarefulPainter {
SloppyFastPainter sloppy;
public:
1 void paintRoom( Room r ) {
/7 R a)EE B B K AR
1 /7 Rk (8] B B
sloppy.paintRoom( r ); // EEM
15 // PR (a) B R 5 e
// B A
17 };
}i

B, X EARESH —E ERRE. RO BRI S,
F A R R R ST 1 TAE R Ross HA A . X R H L
& EDP H AT E L HI& 4. RE EDP FH &N J7 ik R AT AT LAY £ 461
—HME LR, HExaRAtRESHEERRANRZIROBIEL. X
FhR S AR ER AR, DRI X A RIBIER M TR IR Z 7 A 12 H
BATH FHEACE, B RTE CH XA R M S N FE R IEZRE S+, R
F e dt 3 5 12 ) 6 R 7 A1 B AN TR A TE A 5 o BT 805 ) DU B = 4E AR AR X
Tl T, MELaNES 7Rk,
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i&F &
F w6 )5 P 7 B A AR 2R A

® /X REEW AT IRA A BAE H AT T AP PAT BRI o TAE.

® XK RA T E I8 2 {0 R B9FAR EE AT LSS A AT 5

® HHXX RZIBAFAECHHILT KR,

o HirxtRPER MR EEAMBIR A, B FAE L& A7
)4 0] DML R . X T7 T N 13878 7] LLZ5 Kent Beck 7E & K16
GRS T R A BRI

4H Pl 54
& Redirector Redirectee !
Redirection
Redirector Redirectee
Redirectee redirectTarget | -
operation()o- - operation()
I | =
redirectTarget.operation() l
i operation 'y
B85/
Redirector

BURA A ERARRE, BEMEE T /148 Noperation Jji%k, %hE
BEEENFESIRE S — DR X EEK redirectTarget Xt
FN R Redirectee KM —NMFRITEK.

Redirectee

Y e G R R WER ST STt
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operation
Redirector i i ] redirectTarget. operation #{EHAT 7 IEE 4
HIERME, TiZERESEm X fih X T Redirectee BIMHK#R1E.

MEXFR

IEWMZ AT, &4e (PR EXEE& T EDP FETEMAEAAD. %
AR R PI RZ A B R —Iu R R KBNS BT EEN %, E
X H, ZHEARTE XHRAFRREKHDNAFEN R BEIRER, mmERAEH
HI RPN B Z B A, AR & FRA AR U Rt =, AT LAHE
WrH % R Z MK R

R FM

REEES5ZJVT M, (B0 78808 177 AL 7 T BHin—
LEFE A BB R Gt 2 ok — BRI . RATUAGEIE S F 2%
N5 H A EDP KEAE B4 G /A, HAMMAHTIERAMESR S,
{ELFH K (1 3R DR f] 2.

TRAE 77 75 2 AR R i sE Gl R A5 R SEAN 7 st & D, AT
VAHEWT P AN T iR DR T B2 AHE . BRIbZ 4h, X EARE T 37 ik
eIt AR M R AT R TR, HFEIX A TES F R ERIZ
L INREE VM.

fEIX B, AR ZEERBART ER %, SRRy 4 EE
T E B R — AN @ . R ul, AW R A G 5t AN
A Jr i, BEATRATRT L i 4 &4 MBI ST N B ik . KT
X R, BATESE “ BRI HaEER.

U AFAT A — 2, 1ZAT A GE AT AR A ot — P RE R ) 4k K, 3R
1] L e A — Sl R CaRARAL) 2 DX RPHREE R, BLSEILXS
H— [ brott B2 2 A~ F ) S B B AR i e i g ik A OE 2 i
Redirectee X G RBEATHI, ZAT R B 4 B 58007 H A 4k 2K i K () 77 v SE
B, Bt AT A R T ok SR, e S % RS, (HIX
B B AR 2R F 2 6y, W FX W 7 A T Ak, IFAAE LR T
Redirectee AR HAR L, E I LA RREEZEG T, Bk
S B 5 2 MR T ik
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H Java SCIR -

$£ 5% EDP%RHE

public class Foo {

2 public void operation() ;
}i

4
public class Bar {

6 Foo f;
public void operation() {
8 Foo f2;
f.operation(); // EEM
10 f2.operation(); // ®ESEM

F Objective-C SEHN, 7~ 4 % FREL Redirectee X RHI5IH -

@interface Foo

2 {
}

4 -(void) operation;
@end

@implementation Foo
8 -(void) operation {

; 7/ PATHRIRAE
10 ;

@end

@interface Goo
4 {

Foox f;
16 }
- (Foox) getFoo;
18 @end

20 @implementation Goo
- (Foox) getFoo {

2 return f;
};

24 @end

26 @interface Bar
{
28 Goox g;
}
30 - (void) operation;
@end
32
@implementation Bar
34 - (void) operation {
[(g getFoo] operation]; // BT&EME TN
36}
@end
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L5 R 1T

witEE

%% (Conglomeration) FEHH T8 &FRIEMITHILE. EEFHE
BN REEF, LR —MEXNEAR TS

=X A&

HEMRHE. B,

aap=viLi]h

FEIZHN EHATE AEFE, RHEHTERITEAE S B5E T Bl 50
B, IME—RELT, BINSBEZES B EESEE KL 0FERE T4
£5%, HHBENFBEIARK T EP AT, AEHEE 75T REUES
LR HEAZ R . Kent Beck ¥ 1X — IR Z HH B R (Decomposing
Message) [5]. A4h, ZAEXW AT LA TR — L BRI FES S & RIHE
NE—TEREPAT, AMERE X RARAIEER.

R — B/ NEER EHR TRV L. B, BIERERR T4
b, ZRD TEAN T IEMOXERER RN TEE. HIRERLEH T, KA
A LAAS 0 B R M AT T AR S st SE K IX e 7 v E I B 2 7, KRR & T
Af4E . BRI Z Ah, MR ZALE FIX LR A LA TR L), ARA R
fih X S BVt A S i SR A AR SE I X IX LR R o E A

T, BATKTE—TFIFERS.17 FH%F, XBAMEEWEEZANE
e ARG IEA B, FONERAT A3 L BT ARAN J7 iRk Bl s 1B KHERS 1,
KE AL BB RZ. MH, WRGERLSBREZ D IMEFHE, BAHF T
MM EN. B, B TFEREE SHEMRRENEEE, DM T
¥ Bl 55 () R AR Az v, AT AT AR FAER LRIV AR . IRAE,
CarefulPainter gk nl LLTE IE XCTF 4R 12 8 AT B 5 18] 2 i i — 2L il T
V£, BLHAEIX— VIR 2 Ja i — e fa i B TAE 7. i H, A48 5 AR 7E
paintRoom Jjiki @ A ] 43 (3R dE, BAE A4 7 MRk T VF 2 /NS A
IR AE -
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3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

1 class SloppyFastPainter {

public:

};

void paintRoom( Room r ) {
// RIsE{E L
Yi

class CarefulPainter {

SloppyFastPainter sloppy;
Room currentTarpRoom;
Room currentHardwareRoom;

public:

&

void paintRoom( Room r ) {
this->laydownTarps( r ); // #%E
this->removeHardware( r ); // #%
sloppy.paintRoom( r );
this->replaceHardware();// #£¥
this->cleanUp(); // ¥

}i

void laydownTarps( Room r ) {
this->currentTarpRoom = r;

} // FEBIARAR

void cleanUp() {
// & currentTarpRoom
// iBH currentTarpRoom
}i
void removeHardware( Room r ) {
this->currentHardwareRoom = r;

. // PRAETEF B

void replaceHardware() {

// P& currentHardwareRoom R {tF 14 jiti

// B currentHardwareRoom
}i

ERXFMAER, FADER — o Bif. £ EmaRH, RN
BFRERSE- N EMNSEERSE D TES . ZFEHT LR KRB
MRS B0 RIE M, B A R BAMER BAX T LA 47 7E e SR A1 T2 2%
i °, sher=E—E R SHLH], TEMEEES ML aE LS E— A
RIAT . IXFEREPT IR R BRI RE A BE A 2 2R O DTAE VA4 T4 8 28 55 ol R 4
Bl. BMEZ, BMASHAFTERE CRIBH TIE. B8, H—HAK
& B M JTERIB ERIX SRR ARG R, (HIX —E 2 FEORL.

Blan, wRFEANBEAFRTTALM LLKE], FREZT 7 £4 careful -
Painters YR, H4i— & MIXLEXTRIE H b5 ) B ZHAT 9 & A B IR

9 fERME, TR ARAEREKR, EIRZIRm F)F A RO 5 T2 88T iR A,
Ferh AR E XA ) B AT AN S5, B R A A K AR e ) A . (R A P ek

B ) BT AL —— P
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W, MIRA AR FE—LREIMER, B, MmAImiEsm— MR B& T
TERI B R RIETEHE 4. F5L EIEFHAR, BATNZ LK EEE B HRA
f—> CarefulPainters XSt RMAH I, MIFBAFTAEREEST
N ZEHAT LaydownTarps #EFFEN, NiZGth—KEEFATHSHFE
%o LT RRBREBEZ LABCHOSE, FEHHIT cleanUp BAEREHL,
fih R 7538 B 2R 487N 25 (OBt RE R AR IE R F5 R 3 ATVE B . — BB THE
%, TAATUHFRER, HESEZHMERNES. EXEB, FZE&MR
TR KR 1Z LA BEPATHRMES A $iE .

REFFRIFER, HMRAEXTHERNTEHES4E —KEH|, EEH
ER N EA A REAAAE — A SR E N, (B A X SRR 1 R
(AL 3 N2 2 R 1 & WL . FERLFH 4 R, A 2R 24 EAE ] AL R VB RLEE AN
MFRIEEERZ AR —F-Fr. HEK, SEARERHBEEN “FEFRE" X
BURIBA T AE XS SR FRLE )R ANE — AN B H AT R

EHFEH

5 T MO 75 B 2 LT 2R AF

o MRKEUEF EiEW R E NN TAES -

® XUETALF U AUBAT R X REAR T, JF Bl LT Rt
ERA B ERA .

o XU E LIS & BRI T iR .

YRR EEHE
( Conglomerator )
Conglomeration
Conglomerator
N >operation() O- - -| - - - —| self::operation2()
operation2()
operation operation2 )
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S5MR

Conglomerator
FI T #35 fIR KA
operation

AT R TSR EE T .

operation2

AT HATHRR E TAE 55 RSB TT 1%
MEXF

EXMEH RS, MRAAEMSZE SN AL, HIARAA
operation, T#AM /N operationZ,

RN

Sgde—RE, MR E IR AL MR KBE R, B oper-
ation KIHATIIT operation2 MRS A, B52EFRME,
P P Tl TR 5 4 3 R B M S AT T EH T — e B R A

Bk

H Java S2HL

public class Conglomerate {

2 public void operation() {
// PRI T EARAE
4 operation2 () ;

: /7 AT G RAE

public void operation2() {};
8 }

Ffl Python SEHY -

class Conglomerate:

2 def operation(self):
# AL I Tl A

4 self.operation2() ;
# 0] IR 3G s A

6 def operation2 (self):

# BT R IRAE

8 pass
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HRRNX

KRITELTERRZZFE T — M REER, BbXR2RAI2 B A
NIEFT AR A E S 54 & oK EDP. B BSOS R X RARLEE,
HoT LR RA A — DX, I R4 2 5 500 SRR AU AAE, AT
MERE R R R MaRIATRE ZAL K H B RARCUEE, TR H xS
RRBPMLES N “FER” KR, Mar-EB2ELr%. REBRNZL2%
7 A RAFETMRBEADAMA" HIAREEATEN, HERIMETE2ES
ERMAATEE, WA MERTRER, HERSEMTHAKN. R
i FATLR B PR FFIZ AR AT RARUR, FFf Hx SRR B SO “AH
07 BIE, BEMBEHER . &E, MR ZEXANTEMECE B
oz, EHEERAM RN TE, BAMF R EHE ).

SRATUAEEMN RPER, REZXNRPHES R MR . HERK
Z4h, 1% EDP i&H f—F RIS HIER . RTRXITHEAIE, HITEES
7 B AR AT .

VRT3
G AL XWRFA - ML T7EE - AU
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i£)3 ST ERITH
witEE

#)3 (Recursion) & 7EE I HAT — R FIABAR /IME S5 K 78 B — SRR EL
KEHES, FHIXLEAEFFr A BIX SRS £ M EH

Wt

AR RN KN, BRELRBESERETFESZE, EFERNSLE
U5 EREAME, REMERNTmE. UEHAHFR A& I HEF
BERB, ZEEEKREREE N, RE 5 A A B AT HE
P, SEMRZ GBI EAIE R —. EXEERAISKI, o R 5
W HE ) A3 [E) Bt 0] DA & R HE R vk g vk, RISEPT BA4R T 0 3. 4
B EHER R, ZAE ] UL — B BRI E, RS AL
BRI IR H#EAT & F .

M, IXFPSZEE A SRR R ATIE R 2 . e — AR
YRR P TCARANTE, EARTETH MX RgmfE P bntt. (EENMMNEME, xR

i ek Fa sl i 5 S ok Se B AR A . A RATH X — & E E#R R

W, {HEETE EDP 4i H P A KR E M @ AL £ X5

M SR, i3 SR R TR S R R R A B B A
INFRIRE 23 1] AR . LA OB HE R A, FRATT R s SR A — b 7 B 1
e 720, Jas KB 4 i A R/ BB, SRR RS T R 4T R
e, AR, SRR R R A TR THAB
(1502, BB B A (k02 SeE I BE A 75 0 o S
Bff1kc&. g, AT MM B F R RRIX M E IR, #EH
FEZATERE, HEMWANEAHEIF T

T i il & 3 HEF 7 R BT PSR HE R B, PRI B AT AT
DI S HE, o A1 AT B, 2R FRIEEAT & A &
Bt 2K, A2 T AT I O K R () — A fel i, DR DA T BA—
RO R 2, B A IX SR I L B g, O — A AN AT A B BRSO A
X, FA T8 v AIF UG IAT 3% A0 SR b () 5 1 AR AE T
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WAE, RERNME 1 Array &, HPEE T add Ml remove IXFEH]
WRAE ZEFRVGEKER 4 Mok . AT ATER: TR RS F xF
HENMFBRERITERG. 42, BEAXRE-THRANRBEST,

BT CABRINIE L T SRATEORE H B R — N R R .

24

26

28

30

40

42

44

46

48

50

52

class ArrayOfLengthd4Library {
Array sort_merge(Array a) {

Element all = al[0];
Element al2 = al[l];
Element a2l = al[2];
Element a22 = al[3];

Array al, a2, res;

/7 AR HE

if (all < al2) {
al.add(all);
al.add(al2);

} else {
al.add(al2);
al.add(all);

}

/RS HEE

if (a21 < a22) {
a2.add(a21);
a2.add(a22);

} else |{
a2.add(a22);
a2.add(a21);

}

/B GER

if (al[0] < a2(0]) {
res.add(al([0]);
al.remove(0) ;

} else {
res.add (a2 [0]);
a2.remove (0) ;

}

if (al[0] < a2(0]) |
res.add(al[0]);
al.remove(0) ;

} else {
res.add (a2([0]);
a2.remove(0) ;

}

if (al.length == 0) {
res.add (a2 (0]);
res.add (a2([1]);

}

if (a2.length == 0) {
res.add(al([0]);
res.add(al(1]);

}

if (al.length == 1 && a2.length == 1)
res.add(al(0]);
res.add(a2(0]) ;

}

return a;

{

£ 5% EDP%H
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REREARTTRBFE RS, BHE DR B R
NAREA. T, BAIVABEHKS —AEREMRA. NEREL, A
iz for AT HIBAKER TR 2 HTEH

| class ArrayOfPower2LengthLibrary {
Array sort_array(Array a) {
3 /7 R BARI R — 4T 5
subarray [0] [0] = a;
5 for (i = 1 to log_2(a.length())) {
for (j = 0 to 271) {
7 prevarray = subarray[i-1] [floor(j/2)]
subarray(i] [j] = prevarray.slice(
9 ((3J mod 2) =
(prevarray.length() / 2)),
1 ((7 mod 2) + 1) «
(prevarray.length() / 2))

13 }

}
15 // FXEeF AR RIHES, R
for (i = log_2(a.length()) to 1) {
17 for (j = 271 to 0) {

subarray[i-1] [j] =
19 max (subarray [i] (3],
subarray[j] [1]);

21 }
}
23 return subarray([0] (0] ;

RAMERTT RV RATRISIEIRG 7 E 2 R EN, (EHEAE ST HL
RV RICES NEZN . EEE - FTHARSREAEL (R
HAAK AR BTN P HPREAE, UEAMERR T IX 76K
WS . A B A A Aol O R A0 A 7] — A BR 80 L o R T 52 i
Pt LAFRATTRT LU i )2 5ot HdE AT Tl 4L -

class ArrayLibrary {

2 Array sort (Array a) |
return sort_arrayl(a,
4 a.begIndex (), a.endIndex());

}
6 Array sort_merge (Array a, int beg, int end) {
if (a.length() > 1) {
8 Array firstHalf =
sort_array(a, beg, end-beg/2);
10 // M- (RS, B
Array secondHalf =
12 this->sort_arrayl(a,
(end-beg/2) + 1, end);
14 // M- Cikals B
return merge (firstHalf, secondHalf) ;
16 } else |
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return a;
18 }
};
20
Array merge (Array a, Array b) {

22 Array res;
while (b.length() > 1 || a.length() > 1) {
24 // R a8 b AT, Lk a[0] 2L b[0]
// FiR B H fME
26 if (a[0] < b[0]) {
res.add(a(0]);
28 a.delete(0) ;
} else {
30 res.add (b[0]) ;
b.delete(0) ;
32 }
}
34 return res;

Yi
36 };

X RATERS ERAEWR, I EBTIAT RE S 5 A T2 w1 B0 535 HE
AR X8, RAIRVFES KT TR AT A, miER
B3R, BAT A FHEN A KRR W E RS 7 XAERMERLREE
A, T EIGE A SR T BGE

B LRE, Flan, WRBNTERERD = ERABRA RS P AR
FRTEE, AR E RS ERMERT, EATH AR XL
BB AL AR, HERELAMERNL. (HIXLF] 742 —LRimiE i,
i AR E LT WAL AT . ERZHIE, )3 AR s k77 R
FREm KT HAEHE E 7 H AR K

&R

i )3 B3 FH 7 B2 AL LA T 2R A

o HIFMEFERGH MR — RV & ML FAES

o i HIXEFE 5 e df A R B0 SOoRAT, XN T SLH R IEy
ESPORTT R ARSI E .

o LAERCRITHMIRKMR AN, LAZE T AT Lhidd A 46 i 77 2o B
o

S5 5

Recursor

Recursor & H bR LT ERIRT &, %05 k] 16 6] — sk s 1 | 3818
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operation
operation ffELL self.operation() MR (AT RBRREE
A SCEL B AT

LAY 54
4 Recursor 3
Recursion
Recursor
N operation() - — + — - - ;élf::operation() W
L operation )
MEXFE
Recursor Xf R FIRIEHZ BRIMER, BEREG—BRERHIITH
EFHELLZ A EAD, BERIEBFENEHEL, REHEZEA EREIERE
FER— AR
ER N

i# )3 ) B AR R A R A T A, AR A S0 VAR B A A
m. EAKE ARG S, EHAKWRES HBTA AT H S IRGH AR R
M, (EX i )2 RGN IR A 5 ST, R B — A AN AT gk 2 (9 2
=N

Bixscif

H Java SEHE :

| public class Recursor |
public void operation() {
3 /7 WO ERAE, Tk 0
self .operation() ;

5 /7 TR, AT
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MEXREN

i# )3 BV R JT A 2 EDP AR IR ARl — IR T, ETEX R XY
FRBULRTTEARE LR BE & “M”. KRS -MRESTE
i1 #9 EDP. 40, 4% SRl 28 1 76 A (R0 A0 X R 2R R o iff F HoAth 07 v
RELHH), HIFAMTERAHRR (RIEE), & 3FHFF 5% & b sE fl
THEE T ERMNMA, B sort X T sort_merge KA LA K sort
merge XfF merge FIIHHD. WRBAVRE ZRXRITEMEUE, ERvFH
FEMFERB AR X REHIZ [@E3E1T, e EMmBRNEEmE)a, XK
br ER—NRUT X REMBE. R 52 EHERRN, SESEEN
ZRY Bk, ZEAXAERE T BN SRR, X RERHAH
MEBRER T “TE” K&K

&JE, BATERE —MFHRARNER : ERBEZEZFTHIPINTR
THEBERE G, BXRE T HERAHIENEL. h2l, MR AE
HEO FERAANEBRR o) ik, RN g0 FiktbESLGEHE TR
AR E() k. BTREREANTTERMEELI 7 BRIFME, BrA3R(1E
EHREAXL#E AR, REZXAREIER X ER#E TG, EFEFHE
B ERARLE, ERES R

Lol S
R ARL XFRER - AHEL T5ik - AR
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AE A MRITH
gt B

)2 £ 7 & (Revert Method) FE T %eid Malnt T — A r L,
e A,  PASEILN I £ A T E SR R B i1 .

witsEnil

AEHE, RIEZSENHASERSER —LERF. FRAZES® KX —
KITEH, FAVETF 2 00 5 AR A2 an o] 78 SE I8 35 B 7% o R & el /b 7 B 48
PRI, XM EEXFENEED) 1. BT AR R L &SI A i
FETIE S E 2 B eh# M B FRF %, EFRINRATE 8 2R X0Z 07103
TERESRME, BUBEIY EF & RALBNHIEE. RERNAS SR EBEKL
X EENMEFVLS], B2, BRIMWAZERPITR —EKGERH. ArE
e FmEHBYUAN EERFEDN AT TESSI, AR R e Lar
& ST

B, HIRAIABERERGF FEREHE—HER 2N RAEN 2 E T
XFPIEI . B iZ KT RER A2 — 4 BB PR R ML fm i, HERAE R A
BFHTRRA AN 1.0. SHEREEMSCREZRME, ZEXEHFAKMT 1.1 K. X
e, FRATE R 2 ZRM AL 1.1 BN R L2 W JE#eA il 1.0, BA
o} F LI I8 B 3 — i R SCRE 1.0 MM

BATAT g B B3 2 877 AORME X AN e @, BV @ i 228w i 77 8
RIS HEAH R R O7iE, W 5.0 Fros,  JRAT 985 TP 8 RS W 45 1 1
G T MK, EERFAZME, ZIMEEERZ 2Rz REME, 6
A 5% (1 B ISCHER A L 2 MRUIE B 75 SR AR I E

JRUE X v IR a7 B AR R T R T RRCPIMASOOR 2 37 % P g 2 4 11 ] R
(VB SE AT DAFE 25 7 B % 2 L A R 38 B 22 (i) A S T A S P SRR A 119 58
FPER. B, HIRAVEFEBASRE, IR MNECRGE AR, EIRRAK,
F0 AT LA AH G HHE SR HUHT R Y A 8% o B Y R 4 B o (EL L BRI & R AR SRR
i, CPU I [A]SEAR WT 6 R 55457 73— i (90 e e 44 Bsf 10 7 oH G AT (R0, iR
FRATT A I 00 245 L S 0 50 AR ™ o, AR AR A 0 A (] 1R TR 40 R B¢



$£ 5% EDP4%HE

ProtocolHandler

handleRequest()
requestEngine()

JAN

179

ProtocolHandler1.0

ProtocolHandler1.1

ProtocolHandler1.2

handleRequest()
requestEngine()

handleRequest()
requestEngine()

handleRequest()
requestEngine()

B 51 25BN

K2, FRATHA ST AT LAk B S 2 B0 & T SR SE I BN R, i 7R B
B EITE Sl R AR A, (EIXFR AT B2 78 T SCIRES 77 T8 3 — L pR A .
RURLEIX Pl oL T, FRATTEE R B 40 P 50 Ak B A 0 5 2 3 07 sS4k — ST Y
PR R, FEG B A A DR R AL B R R, B AT AR R B R T
k. B LAERATTAS SRS MG X e 5 HE 4t — 28 i ProtocolBase JRALHE, {H
BUfE anut, FRATXALA 8 1 5 45 1 0 & 2 %) H 3 2 72 A 14 3 Bl — 5 A A
o Btz oh, ARIEEH 518 HATR RN BT KN, XFpI7TiEE IR
T Protocol 5 Controller ZEXF MR MR RN . AT —4HE R f
TS EARAT A, TS 2 R REAE R E S T SCER T B A AL TR E

fiTe

BB 518 7E C++ AL E BN 75 LMY BIRIR(E

| class CommonDataf{};
class RawDatal};
3 class Video(};

5 class Connection{
public:
7 bool lowLatency (); // ¥ FIK7 IR AARAS B 75 RL4F
void transmit (RawData) ;
9 };

11 class RemoteEnd {
public:

13 int protocolVersion() ;
} 3

/7 CLF s s b B
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17 class ProtocolBase {

protected:
19 CommonData data;
int d_version;
21 Connection connection;
public:
23 virtual
Connection initConnection(RemoteEnd otherSide) ;
25 Connection getConnection() {
return connection;
27 ¥i
virtual void sendData(Video vid) {
29 connection.transmit (compress(vid)) ;
Yi
31 int version() { return d_version; };
CommonData getData() { return data; };
33 virtual RawData compress(Video vid) = 0;

}:
35
class Protocolldot0 : public ProtocolBase {

37 public:
ProtocolldotO0() {

39 d_version = 1.0;
}i:

41 ProtocolldotO (ProtocolBases* base) {

d_version = 1.0;

43 this->data = base->getDatal();
}i

45 RawData compress (Video vid);

¥
47
class Protocolldotl : public ProtocolBase {

49 public:
Protocolldotl() {
51 d_version = 1.1;
}:
53 Protocolldotl (ProtocolBasex base) {
d_version = 1.1;
55 this->data = base->getDatal();
}
57 RawData compress (Video vid);

}i
59
class Controller ({

61 ProtocolBasex handler;
public:
63 void setupConnection(RemoteEnd otherSide) {
if (otherSide.protocolVersion() == 1.0) {
65 handler = new ProtocolldotO();
} else {
67 handler = new Protocolldotl();
}
69 handler->initConnection (otherSide) ;
}i
71 void sendData(Video vid) {
bool networkGood =
7 handler->getConnection() .lowLatency () ;
if (networkGood &&
75 handler->version() == 1.0) {
// HETE T RO AR o
77 handler = new Protocolldotl (handler) ;
} else if (!networkGood &&
79 handler->version() == 1.1) {

/7 HTET JRBERR A

81 handler = new Protocolldot0 (handler) ;
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83 handler->sendData (vid) ;
|
85 ];

EX B, Controller KFHNHILMIFHAIER EXR. Eit, AT
X 556|288 F XM H 2T # P T ProtocolBase X1, E
BZ FXPMIZZAATH. HiXF 77 R ProtocolBase 2 b 4 B %
BEHFRPFAEN, XM IR 2 IER AN, R BE%RE
ProtocolBase ZKFfMT BN M SGHATTH K . FEXFEMA T, wHRi%%
A& VA Fh 70 9 128 i 0 T SOR AR 40 2 7 i 60, 25 s gl AN T BE B 5% 3BT b 80 %o
Hi#tITy T .

Btz b, X M7 EARAN G TS ARG EE A o e 1.1 AR R XT3 1.0
WEI/NMEAZIE, BRABEER 1.0 REH EASH KKK E, HfEEEHR
S bp Al RS FHIE BE R, I H RS R IR . X F I F
FiEku, RAWATENGEREHET. A, —BRATAE TEZHFE.
P SCRAS DL S By s (28, i@ BRRDL. [ROATEIXFPIE O, FRATREER
ﬂﬁ&t%ﬁﬂ%T%ﬁ#ﬁﬁ

SAR, FRATTC I RE IR Fh i Sk 000 b SIZ B0 6} 2 2 [ R R R R B A 1 52
iiﬁo

52 M, FRATTAT LAk BN 25 00 AR P S5 B AL R TR A ) T2, AR
Jei E A1 5 S BT FE A AR B AR P iS0A0 75 SRk il e o BB 4. IXFE—ok, HF
TR Wl 4% 2% BT S B B AR sy, B B A e — oAb RS, e 3
HE B EIERA. 8 5.2 9, JAVER TXF 75—, HLhad
THFAWUA.

ProtocolHandler1.0 ProtocolHandler1.1 ProtocolHandler1.2
handleRequest() handleRequest() handleRequest()
requestEngine() requestEngine() requestEngine()

E52 FEAR

TFRATEE A — s CU 519 Tz, X AMEh RS T
A, EAIA R T 58 . nzik'fll W, AT wu
S SR GE s n NS, IF ELAE R AR rh ik B 2k ARl ), UELE
SR VR B BB A SIS RA . XAk, RO XMM‘F}MX
(AP AR 13 31 1 A K A fai Ak, DR ack L BT BRI LA 150 4% A B Bl 5L 1)
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N REF N EFTRA KRB RTEH SR A, FHEELI 7 BELLE,

BB 5.19 Bidr L #SKIMER / BURZREN B

1 class Protocolldot0 {

public:

3 virtual
void initConnection (RemoteEnd otherSide) {

5 connection = otherSide.connect(1.0);
}i

7 virtual
void sendData (Video vid) {

9 RawData rawData = compress (vid);

connection. transmit (rawData) ;
11 };

protected:
13 virtual
RawData compress (Video) ;
15 Connection connection;

CommonData data;
17 };

19 class Protocolldotl : public Protocolldot0 {

public:
21 virtual
void initConnection(RemoteEnd otherSide) {
23 connection = otherSide.connect(1.1);
}:
25 virtual
void sendData (Video vid) {
27 RawData rawData;
if (connection.lowLatency()) {
29 rawData = compress (vid) ;
} else {
31 rawData = Protocolldot0::compress(vid);
// Aeee VAR Fr
33 }
connection. transmit (rawData) ;
35 )
protected:
37 virtual

RawData compress (Video) ;
3 }i

BAE, BANAHFE Controller % ProtocolBase K 7. {FA[%&
F 3 R 7 Bk P R R A B B T AR AT SE AL BI AT, MO R B AT EE
FERL ) [EHR B ATR /R ML . X AE 15X B ARRS B R 77, th i o A AR E 1 T
KHEBEFERE.

i& 1
)3 577 i [0 5 FH 7 S A2 LR R A
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® HIREMEEH B AHLIENRN TR -TNENSEIN, KEMHZ
TR ZRTIRAT .

4B Rl LS

OriginalBehavior operation2

Revert Method

OriginalBehavior

operation()
operation2()

added behavior...
OriginalBehavior::operation2();
_| added behavior...

RevertedBehavior

operation() O- - - -t -
A

RevertedBehavior operation J
.

55

OriginalBehavior

BN Z /DR T operation2 JrikiiE XHIFHEEK.

operation

operation & ¥ B S A % FH i )75, X & RevertedBehavior
ke i EEAH 1) 712 5E L.

operation2

operation2 f& ¥ B4 i FH () 5 7%, X4 OriginalBehavior 3
chk i AT 1) 7 . W OriginalBehavior KHHEA T RLHEE
SUEAN T, 4] LA E % (E RevertedBehavior JHE e, tHATLLH
Pz a2k E Lo EBRNE LT, 28 b 7 N2 {1F Re-
vertedBehavior K134 OriginalBehavior i 5E 7 SE L,
AR5 BRI BB L S

RevertedBehavior

B originalBehavior 25/ F2, FEH T operation {5 X LA K
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operation? MBE#VE. HURATE A operation2 i JEH SLILAT,
AT L@t operation 3R OriginalBehavior ZX Fi% A 1EHISEI.

MEXFR

ERZHEENT, FESFTREFENES FERN T LM aeE#,
(EX PR AT AL R A (E, DASEIIN T M AT R, &£
X B, RevertedBehavior Kt R & OriginalBehavior K% L
S .

RAF M

HEEFEESRESHEERRREZREZR - LEZHH, XRES
dh—sug A F O N LIS ISR ERIREL. TEE SR AR E
BT, BRAERE TIZGEETRPMAF T RBR. 20 RAEF1K
RERE XK TE, FHEATLAESNRA T MR RIIE LT X ST b A -

)3 575 ik RTE S RIER B A RRITESE IS R, BRI T A RHY
HESTo

Bk

A C# s£H) -

1 public class OriginalBehavior {
// operation() ff15E S A2 A] i )
3 public virtual void operation() {};
public virtual void operation2() {};
5 }i

7 public class RevertedBehavior : OriginalBehavior ({
public override void operation() {
s // FOMIRAE, aTiEm
if (oldBehaviorNeeded) {
11 OriginalBehavior: :operation2 () ;

} else {

13 operation2() ;
}

15 // JEEHRE, Arikm

}i
v/ R R GRS, T4
/7 EARERER A LB B AR AT

19 public override void operation2();
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HXEX

B b, 225 EEERERILEEN, RALEREREMAK
e HACRITTESEBL 2. QSR S AL i A J7 iR O 1 R e R AR AULR,  FRATk
KRG T MR R k. MRZITELIA LLH OriginalBehav-
lor RepE A HACKHH A REFIRIZR, AAZXHA T — M HEK
(EEiE i iR

LBl ES
AR AL RRFER . TR TG AR
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R * WERITH
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¥ B % (Extend Method) =% ] T7F 5 I LA DI R AQ K B —
Jiik, EASEHIEH AR,

EEaw ]

YR

pean gLl

RPN, A% SR BA AR 0HT D e 2 B A e RS O FE A R
HIFESs . THAAT IX P T0AT 55 A i B3 1) 07 2Nt 2 B iR . VW B A7 7
GRPE R AR, R B T R R D R A T E AR

HIX P 7 FA L AZATH . BOAEEE ST, SRR AT
WL, BT CARRATIBAS AT fig LR kAT ol 78 . T HL 34 2258 FE 3 o Ath st
TR, R HRA AR & St RN ER . 255 UL ERAE LR
Ui, JRA RS ARV AN B .

AR, G0 AR YRR 2 AT ML, FRATT AT DL R X e H AR A A R
W EH i k. H SRR TS ERE, XA R — R AR, BT
DB R, DL S B I A AR BB AR . XS, BEANVE S
(I T 2 S T A L S B 102 4 B e S, SR UG PR B R IX B A RS Y
o ) L, R A N BT 7 A G R AT R X SRR B AT DL SR
A7 S0 PAT Z BT TR B R BT DRI B SR [a] i A T AT HoAth 0 9K
fPygh B, SR i JEON], FRATT nT LU I B 26 M PR A AE 5 AT, AT
A i i AR .

{EL 1 SR Y5 ARG S AN 0] DL, FRATTAEAS T R p o He kAT S A RS G R A T
3K 5k SR FRATT A 24 A IR AT ARG I 2 e 28R, XOFAHESEEL, 3R
AT L A B e g Ay v Sl b ) A e S FE T B, SRS E T N I X s
DA TE AR SR ED AT o X B e s vy, (%A L — SRy AT 15 o

CIVER 4 A TR . e 3% o 5.20 o, i SR FRATEEAS In ify 47 Dy s B0 7 B )
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BHRAEVRACRD o BOFL A R, T2 ACRS SUASEE X 25 7 i R Aok P A B4 7 £
Hi&, AAMAZE VPR AR . BMERATAER, B W& iis
SRS Z 18] 1 FE PR TR -

BE 5.20 7£ Python FiE € £ a1 MET 5%

class OriginalBehavior:

2 privateData = True
# A private JRYERE T4
4 def desiredBehavior(self, data):
# TEIXA] DA — 2o A #R i) g4
6 return data

8 class NewBehavior:
def addMoreBehavior (self, data):

10 # PUAT LR AR E
# AHEVIIH ob f) _ privateData
12 ob = OriginalBehavior ()
val = ob.desiredBehavior (data)
4 # PAT — L S I B BE £ T kR 4

AX G e ) R R R R R A sk (RARIE R 5.21 TR ). 4k RERM
T EANLS, FOTT LU ERE R & X R AL KR 172K
RIBEXEFRPIXLEFIERTES, URNENTTEZR T IELHR,
{BAE AT IX L 5 VA B AT SO SE B — N B Eh 1. X —2K,
IR BRI FR AL T —Fb ] B A4 WAL . EE R R A ) Tk SE B LR o

EHB 521 BRAY EF ERMEGE

class OriginalBehavior:
2 privateData = True

# 9 private JETERE A4
9 def desiredBehavior(self, data):
# FEIX AT LA — o MR ) 15
6 return data

8 class NewBehavior (OriginalBehavior) :
def desiredBehavior (self, data):

10 #OPAT — e AT
# n[LAVjjln]  privateData!

12 superDelegate = super (NewBehavior, self)
superDelegate.desiredBehavior (data)

14 # A YR

# BT R F S 0 R A1 5 Tl il ef 3
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B

¥R Ty EHE /w2 LT R A

o MAMEXLINGERITHRYT RIS, MEEEER.

® XHARHS Y A 55 75 LUMBAMNE AR S e O B B0 22 B A

o [RMRAH TIELITE W EGLRFRAEHE, FRELH
ANBEAE FH BRAN RE AR AR 1% 1) 3L ) e AR A6 45

40 P 54
e ™
Original Behavior operation
Extend Method
OriginalBehavior
operation()
| added behavior... 1
OriginalBehavior::operation();
_ _| added behavior...
ExtendedBehavior | |
|
operation()o- - = =
Extended Behavior
N J
S5/85R
OriginalBehavior
FIF 48— i SCHI 5 5 i35 e O SO BARSEEN, i3k 1207 1R
‘l:) ‘[}J ﬁE °
operation

Bl 1 OriginalBehavior ff g X HIFEA 7755, LA# ExtendedBehavior
7 5 0 7 S I PR S 4G S

ExtendedBehavior

{8i@it originalBehavior S 1 HH N H T AR HEOR SE IR A28,
B e A P AR 1k i e g J R AR — S8 R AR RO i
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thMEXFR

REBIERT, FENFHRETENESRIERZ A T IZITE#AT Y
REE . EXBANFERDFEZEITH, REFRNERA TiEEM BT R,
MARNHEREHFEFITEHES . WHRE U, ExtendedBehavior K2
fE OriginalBehavior RM#E O FAZ OSEL E &R

RAF M

T3 E 7 kR, ER—ERNES BR8] RRREIRE 5ok
FUME S FRRE. TEY BA kR, XMIBEFRESE NTE, FHAXE
Fr i F B 7 v AT AR A el R o 8 28 X ) 1 T DA S KRS ) B 1 L
{8 £ 45 OriginalBehavior 25 H ] operation J5 ¥4 K — & WG 55
H——EE T &S E/KSE ExtendedBehavior: :Operation
T, MXFFEREEH OriginalBehavior KRMITZ /Y B, HHEWH
REFIZE .

Rk

H Java SZHY :

| public class OriginalBehavior {
public void operation() {
> /7 AT — % LR
};
5 1
public class ExtendedBehavior
7 extends OriginalBehavior {
public void operation() {
5 // ROWHRIE, T
super.operation|() ;
1 // Ja SR, WD
Fi
B };

F C++ 2B -

| class OriginalBehavior ({
public:
3 virtual void operation() (
A T
5 H
)i
7 class ExtendedBehavior : public OriginalBehavior |
public:
9 void operation() |

/7 WOWHRAR, )ik o
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1 OriginalBehavior: :operation() ;
// TSR, WTIET
13 }i
}i

HAXRIERX

g a—8, ¥ RF EFEXHHR TN RIT . mRKIXE M
AR 57 FIBER S “ B EAHRERNR”, EMSBAN— TR ERE
TR G, A EEMATEZSIE PEH —HAMEEERIGERK. MR
B AL A T A EE BRI EESK, R ESCRRAR T, ERe—
MAF 7 k. RN E R RAESCRRERRM A L — 2R, BTy &
7k R — R AR g )3, RAE XTI A 4 R A R KEIA
(7). i )3 a] LA fa] B b i A2 21 i) AR F 2 A S 2 SE I A O 2R IA I 1] 19
H .

R
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ZHREER MRITA

witEE

Ze4e A & R (Delegated Conglomeration) 3= % F T SZ L [F) 25 22 %5 R WM,
LB B ARIBAT ARILFE ERE 1%,

it

[F] RS GO 2w THAT — RS . X T R AS F R AT
AR [E] 5T B AR A B R, A5 AT R G B Rl S o 5 A o0 1 °T LA 3 R
e EIS R R TR .

NHEEATREEFE§ 5.22 PRI RIS M 5SS . fEiZmuid, A
WP A —AE T B SRIASNER, BLE—A [ HAR R PR E R RS 3]
ESEM. HATATLURYE B S E ki e KRB E RN A, BHFEMATR
JEHE N BB b Email ik

B8 522 A Java SLIMBA&IEIE

import java.util.Vector;
2 import java.lang.String;

4 public class UserAccount {
Vector<UserAccount> allMyFriends;
6 public String notificationEmail;

public void inviteToEvent (
Vector<UserAccount> friends, String msg) {
for (UserAccount friend : friends) {
String email = friend.notificationEmail;

12 // 3% Email

S IR AR T R AT, RS RN P ARE AT A AW
Email {55 5. B8, AR ZHHN AR LALLM 5 R A4 3 SR Email
Hihik. Sy 7 A AR P I RANAS 2, AT AT DK AR OC S S el AR &
K Email {55 5L, i AT 0T LRSS 1 i SRR theoi 2 5 HE I Email 25 %77,
HARUNE . 5.23 P
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E¥ 523 ERAHIAREES &

$£55 EDP4%&E

1 import java.util.Vector;
import java.lang.String;
3
public class UserAccount {
5 Vector<UserAccount> allMyFriends;
public String notificationEmail;

public void inviteToEvent (
for (UserAccount friend : friends) {
11 String email = friend.getEmail (this) ;
// K&i% Email
1

public String getEmail (UserAccount requester)

17 String returnval = "";

if (allMyFriends.contains (requester)) {
19 returnVal = notificationEmail;

}
21 return returnval;

23 };

9 Vector<UserAccount> friends, String msg) {

{

SR, X FJ7 VMR 75 BH P A I A R [ it 1T 52 4 B 2 A9 Email
bt FIFFROEE, 4RZHM P AR EERN RSN 50 NI E
Email #i5k. B2, /7 Email B9 7] R iZ M E 1738 52 A0 5808 19 2h
BE 20 1 R, X 7 Bl R A R ROR S, BAR NS 5 5.24 . IRAE,
PP 5 AR AGEE I AN 7 S R0E BT | A A TH) Email (527, MMARFE
BHBIEER KBRS LBV, XAk RE7E # {R A& #8 Email

RIS oL T & AR IR

EH 5.24 Java MRy EI A ER

1 import java.util.Vector;
import java.lang.String;
3
public class UserAccount {
5 Vector<UserAccount> allMyFriends;
public String notificationEmail;

public void inviteToEvent (
9 Vector<UserAccount> friends, String msg)
for (UserAccount friend : friends) ({
11 friend.notify(this, msqg);

/7 M- BIERIAOR
)

public boolean notify (UserAccount inviter,
17 String msg) {

{
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// Ki% Email #5 notificationEmail
19 return true;
Y3
21 };

MEBCR BRI, 558 5.23 FITER 524 # R R A ERMLH, HER
fEEIEHBENTET, MEARE. EiFHE 523 4, RILERSEFEHRE
ZIERI P R R, TR 5.24 1, RATAH R £ RAGIX
LERA R e R RK, AN AR . SR ETE H
FURLA EdE B30 75 #0852 1 77 R S8 AKX SOk S RUAL B

& F &

ZFe R SRR 75 B L LA T 2R A

® FHIRAL S BREM ] — XS R A T AT AL R AL HE
® 2L I SRR A 2 S TE Rk

o JFHBNNRETIETHMILIESH.

® AL 55 Hr it ZE KR RS B LA R DARAAT Fodl RO ORI it

LH R LA

\
( Delegator delegateTarget

Delegated Conglomeration

Delegator
Delegator delegateTarget

toperation() - — = — — — — o = _—
r ozeration(z)() delegateTarget.operation2() \

|
L operation operation2 y
S5/M5
Delegator
AR SR R AAL, AT 1 2445 ) JEAR [ 84 S0 64 51 A0 o
delegateTarget

B A R G KEAEDAT HORAT S5 I R
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operation

B xR BT RIRE T

operation2

B ARG TAES T

MEXZR

% 5% EDP%HE

REZEAPFHAK A Delegator X— X HEKH, HIXHAFE
KA REEXPIEARBANRAK. K, APITESHE Mo misoE
Xt RBT R R 4e, TIELRITHE, HATEH RN K TESS 200
HRZIEEAHEKR

RAF M

S5z @R #a—#, ZEABRME TS ZIFRHPATHR AEFH
Bef1. EEHERFRAARFENR, Z4BEFRANRM T — D EAHEMA
RFSTE, (EIFRNTREARTE B AR AT B 3R PR G0 fe] 7 B8 T R SE B

Rixsi

F C++ 523 -

5

7

9

11

}

1 class Delegator |

Delegator* delegateTarget;

3 public:

void operation() {

// T ERAE, AL

delegateTarget->operation2 () ;

: // JEEARIE, kI

void operation2() |
// AT — s R
}i
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F Objective-C SEH -

@interface Delegator
2 {
Delegatorx delegateTarget;
i}
- (void) operation;
6 - (void) operation2;
@end

@implementation Delegator
10 - (void) operation
{
12 // BIERE, WIiEm
[delegateTarget operation2];
14 // JEEEHRAE, PIETR
}

16 - (void) operation2
{
18 ) // AT e R E
20 @end
B LR

B, ReAEREEATLLARAE £4e, DU X RZ I8 B ERIER M,
A UARBER, URTFHRERAANGE. GRBEATREHERARUE L
TR KFR, DARGHER—RKATER BT HMARE, e s
fEre A Ade. A RAR A R RIEX R R EKBARCE LRBE, BRITE
i AN D P AU R A SO R T i, Bl R E X aRig)a.

VR 7K
SR AL ARER AL TTE - A
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ExE @A) SHRITH
%3t B

FZ &A% )2 (Redirected Recursion) FEHFELZAXN R _EHFATEA
B—14E, JFH XX RE SRS EANEHZERE,

Barg-Li)!

HEBLT, BRIMEESFEEERGEF R RELHE EHITEANER
MR, XEHR, HAEAERICEE AR, EIRATH AT LUEF — Fhig i
“dumb” HIRHALEIEL . XA R XM aexT SR At 5 25 2838 J B8
hae. FAEEAEEECHESES, WRBIVEHAESZRITIEREE, H
5 HA [A) 0 % TR AT A BEE 8 4E, Bl ZNE AL A1 A R 707 ie] 5
g5itl, FFRMEAHNMATARESRZ. T, RATEIFER 5.25 AR
— > TE] R ) SE I

A 5.25 RGIARSARANAE CIEShHEH

#include <stdio.h>
2 #define LENGTH 4

int data [LENGTH] = {1, 2, 3, 4};
4 void printall() {

int i;
6 for(i = 0; i < LENGTH; i++) {
printf ("%d\n", datal[il]);

8 }

}i

I (PR A MR X 2 1) J B R LT B, (HIRATTE AT LA AT . B SE,
TLEMEAN R AT, BAEARELL dumb R B, BT LARRATT AT LAk $7E
1B SR AH BRI L E AT — L B B B RE. ORI RE—3K, BRATH
a LU S 2 (S, WiE R 5.26 BT .
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BE 526 MENRNERSERAA AT C++ FHISSH

$ 55 EDP%E

1 #include <cstdio>

3 class DatalItem {

int data;
5 public:

Dataltem(int val) : datal(val) {};
7 void print() {

printf (*%d\n", data);
9 };
}:

#define LENGTH 4
13 Dataltem data [LENGTH] =
{DataItem(1l), DataItem(2),
15 DataItem(3), DataItem(4)};

17 void printaAll () {
int i;
19 for(i = 0; i < LENGTH; i++) {
data[i] .print () ;
21 }

BAE BETHREKHILEHEDZ XN

E= -5

A N

printAll () BREAGFA 1 X LEHE LW RGE), MiZWMATH. €
RAEZ A AR ST, H AR T E IR print O Tk,

REZBRTROEHE, ERIERTURE®E—P. EHRIN
TR e AE, e 4 B B 0 RO T B G5 A BT T S5 4 . RO S H TN
ik, AR EERAE ST EHAT AR BRI T, Frdt T AT A E ol &
i f B B S5 . XN T — N KRB R GER U — 1 R H . BN
T RAG W REEE A &SI T HARX RA 5 AR, EIRATHR AT PR

FiXx R ARALMIAREST, BAAUIER 5.27 Fior.

M 527 B C++ SMEA T GA i)

#include <cstdio>
2
class Dataltem {

4 int data;
Dataltems next;
6 public:
Dataltem(int val) : data(val), next (NULL) (};
8 DataItem(int val, Dataltems next) :
data(val), next (next) {};
10 void print () {
printf ("%d\n", data);
12 if (next) {

next->print():
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,, // M- EE A B A
}
16 },'
3
18
Dataltem data =
{DataItem(1,
new Dataltem(2,
new DataItem(3,
new Dataltem(4))))};
24
void printAll() {
26 data.print () ;
¥

HUE, KB T oT RIS R RIT ENRAE 17, B E Rk H BATpr Z AL HE
TR R TR A SR EEE B DR ST B SAHR I, ik
FHOC TR AT g HEATE ok f51. R Dataltem ik EBSAAMKM
SEIL T A R AR A A A O AL RR AR L O 3R B ] Al R 3 B8 45
), A LOXFE, i HAEX ALY, printall () PRREEATEE
FAAT AT S Z ). RAE R IFAE T ZINEAEAEMIE R T AR ER R, EX
THEN RGN F, XM R B R LG PR A e T 2 4EH
58 KA, JF BIRAIEAE R & AN A A S E S RE fB X — & B AR
(PRSI

RS, Blan, BER — B\ SR IEAEME R B, (H i T 25[A]
e, fR¥EE LILERE 0 L RS MAT N IABp a4, i A RERTE %
DR R fE 7 o MBb A HLER A, bt 2 L EJE A £ R, %t
S A 2 PR AT T A AL L S R R LA, I AR 2 5 ERAE Bk .
gk — K, %IRRT EAE K MM R Rk 7, BRI BN A
2 fIE S 200 7. (EIXH, A SRATE—RE S - AEREE CUR BRI
IR T A AL R I, SR S R R B LN w2, IR 2
AT (P B LS th B Bk, i, 7EIXE, REFRHERE M4
FAENTT, A EE e LR HIRS T Bk, BATHTE R 5.28 HK
ARG A AT o
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P 5.28 BEA &R E )3 SKIML RIS

1 class Paratrooper {

bool _hasJumped;
3 Paratrooperx nextTrooper;
public:
5 Paratrooper () : _hasJumped (false) {};
void jump() {
7 if (nextTrooper) {
nextTrooper->jump () ;
9 // M- EEmEEE
while (! nextTrooper->hasJumped() ) {
11 shuffleForward() ;
}
13 }
leap () ;

15 };:
void leap() {
17 _hasJumped = true;

: /7 HENE SRR
19 ;

void shuffleForward() {

21 } /7 KRBT

23 bool hasJumped () {
return _hasJumped;
25 }:
};
27
class Commander {

29 Paratrooperx backOfLine;
public:
31 void greenLight () {

backOfLine->jump () ;
33 Y
)3

B, FERTH AL RFERAESZ AT, LAl LR A REBEA. Pl
RHERIE, RAPH LA SZREEE R RS IIMES, FEXE
ARBE MRS BERXBEEEE—RE, HAEKKBEEIRT&IEE
RRBERER, thaiRid, B MK R RE — B,

& R

& & 6 A i )3 A FH R0 R DA R R -

® b AR AR T R 7 A H bR 55 i

® HFR{E 55 U0 E 2 A A 28 13 S E ¢ R
® XX RNER K HIRHALHIAETT
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LB pR LS

( Recursor redirectTarget '3

Redirected Recursion

Recursor
| [Recursor redirectTarget —

opegation() - — - — - - - s .
T redirectTarget.operation|()

operation
N i

581

W

X0

Recursor

AT RERL, BE2RA RIS H A R A5 AW

redirectTarget

[ESET:0paE X

operation

Recursor A R HHIFAHZE, EHXMBALARES S, MEEL
redirectTarget M ZKHITH .

MEX &R

(B, HIMES K A FRE R R LB EMETE M. R,
B0 RS R 2 HA B T BRI B T — MRIEXT R .

R

W T 2ot G T R, X R IR T BRAE R T E R AR R SRR, HFRE
EVFZ ZG P HAAEM. —HH, ERFRNARMEEEETIIE, BTE
T ABRALDhAE, (B9 — 7 Bxx e Th et fT 7 IRE, wEeEi A6
PAT S 5E (R . EME SR se il 28U (SIMD) BRI (il
EUGALFE 8 ) A, AR, A rh i diin B A B ki 16 4 10
fe 77, SXFP AR ARG, X T ARG G v SRR R B ] i 5 1R
FI, i, S SRR s Bk 7 A, CASEELBT A X S R
Ttk
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Rikscif

FH Java SCHY :

public class Recursor {
2 Recursor redirectTarget;

public void operation() {
4 // ATHAERAE, WIETR-----
redirectTarget.operation() ;

o/ RERfE TES-
8 }; ’

F Python 3L :

class Recursor:
2 def _ _init_ (self):
__redirectTarget = Recursor()
4
def operation(self):

6 # AUAER(E, mraEIE-----
redirectTarget.operation() ;
8 # RLEERAE, AT
FEXER

MNEF EBANBN % T #E, REXREL A $ AT ERUE ERE
R BUBEBHE RN E L& 7o FFER, RERHAFN RA MR R R — X R,
MBI RAR )2, TR RE N REOARFENE, FHEMRES X RIMER
[ B TR B8 T AR R LR RR 1, R mEAARRITE, MefhRedfR.
&G, FHRAZTEZOMNREHRYURRAIOITRIOER, ERFMHRTEE
cbZ v s ot el B 2 S S I S Rl PSR S

LBl S
R« AL XFRER . ML Tk« A
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EREERE STRITH
it B

123 A &3 (Trusted Delegation) HIERTEMNA : M ERAITZ MESH
MR, XEeE X —HAHELCERRRR, EXMERT, FATH AT AR
SRR S 2 (B SR M IE A N RFE . R U, REH ST REE
B2 (a2 A REH), B4 ez (M5t %R B L Fh Z IR G ER R

Wt EIHL

HRA—EFFHRZ I RFTEZLR TN (FlinERed), XEXFR
A IE AL F IS R B L BEMEENGEERR. A THLXMEE
KE, REDFLBICGRARARK, HikZz—#2ELERIBIEFZLEKRR,
A X R T AR REVER. XLPR B —FhE LA, AHRER (8]
HEXNGELENTZE, HPEFERNREELTFERKR.

T [A) AT R RX RAF RS, HATRE LI EETT T #3214 C

REZERBEEZRAKK, FOARARGTRRPHF E—RAAR . REENHN
SEOLAT REANMEIA, (B 7 0 S gk T R — RIS B SR IEE 4
EEEENIHBOA LI AR R #.

WIHHESNIZ2AXEREENFER T, FRAHTNRTE TR
X RASRFTIRR A EATE Lo T TIXLAE X, AHRBFER RAEE R e
Bh— e 2L (CARW RIS REtEREER S, HXERFEREL TR
FRVFIFIET. U, A X SO X R TR R R — &
WSEH € AT ANE. RERXR A mERIE S XA RAR—IF
i A 75 % B B R B R RAE %A A A B P AR R R ——(H SR
L, RRTTR R G IR RN R VO A FER . Ek, A xR
FARRAG AN AN FNJZ R, 06 20 5 ZR 0 G )t S Wy J2 K 945
EXF.
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MAT Bk, B P HEOSEhR B2 —MRUUT AR RS RS, FRATAT
MR BIfZ e A e R HM AR (BEEREA LI, AV TLH
URkzRpERABELS) FIEH. ZVHFEERRA—HEEFRKRKXRBSL
(FATEFEFREH ALK (class cluster)) SEE 5ZHARMES. RIELKE
BATATUL T @B RO Ea A ENER, HHTEEBEFELH ER
RHE, Al ReREmE| BAXN ZHEE., XIRAR—MEEZLER, M
RN R RARXAEZ SRR PR — Lk,

THERIMIEZR T —1NEO RS, VB8 TRAFZNMZEES, X
BEEGAFNAET —4HMAEHFN—HATFERXEARBEMAL. £h K
MAZEHHRSFHFEN R RAGHAEE —EN. XFE—K, ARG LM
R R B AT LA R IE R MR Bon A E. TTH, ZMABERE
B[ n—wm BB B SR, R ERE W LA RE NS BRI
Hl updatevalue J7i%. HTRABHAGHTEES R — M UE, UEAR
BT EHITHIH A, HEEBFE—/ updatevalue k. &
s K, BAZEHSHXKHERBEZEHBUFRTER—%&KZXRT, BF
S b, RRZHRANTA TEENZ MR LR —FhREREH, B
G 5.29 FioR.

EE 529 A C++ER Ul BPry il 4t

class UIWidget {
2 public:
virtual void updateValue( int newValue );

4 };

6 class InputControl : UIWidget{

UIwidgets target;
s public:

void userHasSetNewValue (int myNewValue) {
10 target->updateValue (myNewValue) ;

// - (GHEHIEAE
12 }
}i

class SliderBar : public InputControl {
16 public:
// BEIAR R %
18 void updateValue( int newValue );
void acceptUserClick() {
20 /7 WhsE i, JFREE

int newval;
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2 // BHRBN R EIY
this->userHasSetNewValue (newVal) ;
24 Yi
}i
26
class RotaryKnob : InputControl {

28 public:
/7 THERE AR R e 1 MR
30 void updatevValue( int newValue );
void acceptUserClick() {
32 // WEHNE, HREE
int newvVal;
34 // B ERH EIE

this->userHasSetNewValue (newVal) ;

36 }i

§
38

class GraphicsContext {
40 public:

virtual void render (int);

42 };

44 class DisplayWidget : public UIWidget {
protected:
16 // BN T EEPOZARE T
// EAI1H GraphicsContext Xt %
48 /7 B AR

GraphicsContexts gc;
s0 public:

void updateValue( int newValue ) {
52 gc->render ( newValue );

}i
s4 };

s6 class TextWidget : public DisplayWidget {};

s8 class BarGraph : public DisplayWidget {};

f£ ETHX A F+, InputControl KM UIWidget RELRLFIHAEH
AT EBRIAE, HXRWME 53 fim. Ho, InputControl HKfEik
X EEHiET & updatevalue LKA E, FAEAR UIWidget K+
K, BTBZENHEREEHSHEERYIREKME. MR target X RR
T HALELRE, M4 InputControl KTERHA updatevalue J7 kRt fir
RETMRINGEESE D—, BRATRAE EMNiZE UIWidget R T 200
R, ZREHAKRBH P AHZFES T InputControl 3. FNHE TR,
B A A SE 2B ERFCAE SRR AT AL BRAE T .
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Ml SliderBar 25 RotaryKnob B RHFA T ZERAMAXE N . MM
HEst FEMTHESEE —&, —IMHRESIIES - ITHNERDHE, K
MEZEFTTULHEHRNTR (FlIPEA sliderBar L6]) P& B AR K In-
putControl FH k. B2, HAER T REHHE R 5 SR R 2 (8
F X 43 () R, ELPE M — ) i) L2 G T 7 22 2SI ] ohoRe A o) B R & B R
BRI BER R, HENERFHTNRAOEA.SE5XE. DULE TR %
EHR-HEG—-WEBRUED, RFET-RIZEFZHEREL.

ER SN

fZ e F A B T 75 I A2 LA R 2%

o MXMBEMT &4, FHAEMTHFES, TIEFZEFAER
ATEAERBRE & 7T

o HRMEFHIITHERFELI —EBLIEERR.

® FHIRTT K SERR SEBUA T RETC I MR AT IE£E, (H AT LLAIH 2 5L
Fr T B A KT SR T 2B A

o FAMTIX REIRB NN %2 BRKZ IR — 7.

‘AR EEH

-
operation2 FamilyHead target
Trusted Delegation
FamilyHead
operation()
operation2()
L__ target <—— .
Delegator
operation() ©- [ — —{ target.operation2();
l
Delegator operation
. : J
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W

S5k

0

FamilyHead

HBAN BRI RMEL,

Delegator

FamilyHead EHFENFK,

target

UZBAAFET Delegator FHff) FamilyHead 2524,
operation

THRMR GBI SN T E RN 2.

operation2

T FHRZRFLAE S TS HATRAI TT %

MMEXZH

FamilyHead 84 Delegator Rigfft 7 HARE O, XEHEHLEIF
LABE B fE Delegator Kef, DUMEMHAIRAFMECER. BT IZEHIRUZE
SHAFEHEAEMRS R, Bl eI 2 A7 AR EARRIE K. 1M
H, 5E#£AETaAENE, F48 LB M T REKTES BT IER
7ES, AR KBTI .

RAF

T TFRIXAZPMH TR, Delegator KH# MK H FamilyHead
Fkphig. MH target X R T7ELBUIN IR E 2R P& 17X 4R
At (2B MIERE TR HMERE, Fe 24 ERR
e 73 A 2 % 2 IR A R ) A R TR . (B 5 —Jr ki, Xt
A ) WAk F P IR O3 . AT D RE REAR B 1 —Fh s K R ML OREE
b SR HA R A ABR 1 1, AR A R e R AL B K T .

=R S
ezt irh, target xR af LU IR A Bl 72k, (HA B RS
XA F LBV [ AL
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N -
F Java K€ XFIHKHEPF :
public abstract class FamilyHead {
2 FamilyHead target;
public abstract void operation();
4 public abstract void operation2();
Yi
6
public class Delegator extends FamilyHead {
8 public void operation() {
// RUSRAE, WIEIR--eee
10 target.operation2 () ;

/) Ao (SETIZHE
B/ R S

14 public void operation2() (};
}i

Fi Python >R & X FEHPF :

1 class FamilyHead:
def operation(self):
3 pass
def operation2(self):
5 pass
¥
7
class Delegator (FamilyHead) :
9 target = FamilyHead() ;
def operation(self) {
1 # AOHIRAE, wrET---e-
target.operation2() ;
B # oA (EEET
# REARIE, AR

HEXRRRA

B8 fFH R e SLhr Bl R R — MR IR A, AT 1ZAR
AU BN RARBE L T RMEERR, FEXMEERER, BRI
PLH AT RSB B AR T R R ACK . IR ERRXERBR R,
AT = BB — M ER Z4e. N — TR, SR IRATRAR R R R K R
BRI 1G HE A — L, FHFERMRFARERR R, HIANMETRELAEL
o WRAHE—DREZKR, EHSHANEAE LR, Baemih
T R4 R LB . A RIRNTOR B 2 S RARARE, Rl f
BRI, EZRACX FURA M FE — ANk, (R EFi 28,
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W a, SRR X S —, BILEIRATGR 2 F [F) — X RAC KM F7 v S E,
EEE Y ED: B e

AR 43

g . AL XFHRER . R ik AL
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ERREER ERITH
it B

1248 &2 % (Trusted Redirection) % T7E R — K R N EFxT H
W EEMHEATEE M. EXE, JERUIONERRERERA, HHiZ
KRB & AR R (A BEAFEE — A EEERRE X R,

"It

WEMS, MHELXBKHNRSEBITH BSIER—NERS AR
ghNe, HAT N T B B X e Xy Rk [F SR A B A B AR ST, X — ol 3 4k
15 3R A B AL 4f HoAh s AT R BOg 1R, FEEMZIR T4 (Chain of
Responsibility) Fl1Z84- (Composite [21]) FHIZLEEM. Hik, FAEL
6t AT AR A A — b B2 ) R B

ER, X e R R DL BB G R AR, (B SRR RE T LUK 7
A & E S oM — L, R, X BB R RAT AR E EAMY
REML, MHEEZA—%. MAEBRHEELT, EIERMRLIT N EMA
SEL AR R % B A A 24 2 B 3L [ERFAE

Sz R A de—Ff, AR TR AR VA O R 55 R A X R [B) S
BEMEENGEEXR, URSEBEFRAANRIMELER, MiXFHEE
X REM 7 AR BENBER. RAE, ST E2aKE,
T BN EE R R R — L,

HIE R A % i) | AT LA & A e SR vk, iR ik S BAR T B S
(P9 v T P R A% R AL, B 2 () A B A TE A A oR K A FEBR R
IAE, PEIRAEG 52 — 7 B BB R R R T, X
ZRt AR R, el S 2, AT BN H R R W 2
SR EAIA A, BHAHKI I, KENTA R — AT SEf R, AT A
T 30 3k ke 245 7R A 35 W RS AT R R R

T LA GUI o (34 Ab B 22 45 ) Rl A~ FAR B o ARFJE B, X —
B W, FH TSN 22 IR A5 . AT T IXFh A4k, FRATHIAT LUK AR
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REFEAIME SzHH B EEEMAERE (pane) Z W, REH —PRKH
HERENE D, REMBR—NERER UL A (BFHPEs —SHA
LR REXBETARICEHA AT LA P Al & fS4 (Blanfbs ) 1
sz, {HEARAEGAFERE LT AR T. B8, —METIE
BEREN R & & D0 RAREAF R 5277 205 HAE AT & B R IE L2 722 AN E
. B, mRZEOLTIEBERS, ZFMHSBEL AR &K ; Hin
RiZEOCLWEE T, Baemaf it E N EE R BAR LT XA
i, KBENRAE. Z ETF AR URENFETRERK. ENEH
TR, ENMXFESRHAAETRMUM ARG, K, &R &EEAE LR
ESAEBOERE, B e B A A 0 SR SRS AT ARARL . T SCASARE T
RIEH BRI AN B REFEN B FAFRm S 7 (R TAHRE. B4
HEFMRE, CERNAET LN RARK R 8 5 CL R HAh XS SCAR AT AT AL
BERSHERmPL, H5R, WHARETH A0 25 E5H A5 S T AL
. REEBEEFENT, AT MR S 77 X # 2 vT LA,
B AN 55 T B A THE A 9T B {6 T X6F A e AR5 5 15 190 91 2 R B[] A9 i Ak 25 77 =X
B IX Fohd A T G 5 ) 20 R B Il B B A& AL EE  (temporal dynamicism), &
I FERRERAEE LS.

THBERER—T C+H+ X THAAHESER LI A, HAASEE L
g 5.30 K& 5.4 Biaw.

A 5.30 A C++ SEMEHALIER, HRRFGHALELS

#include <vector>
2 using std::vector;

4 class Event {(};
class Position {};
6
class MouseEvent : public Event {

8 vector<bool> modifierKeys;
Posgition position;
10 bool mouseDown ;

bi
12
class EventHandler ({
14 public:
virtual void handle (Eventx e) {
16 /7 A B
}i

18 };

20 class TextData : public EventHandler |

/7 SCHAFAEH

2 );
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24 class UIWidget : public EventHandler {

protected:
26 EventHandlers nextHandler;
public:
28 virtual bool isActivel();
virtual void handle(Eventx e) {
{{ AT —BERTEM B R ooee
( ! (this->isActive()) ) {
32 nextHandler->handle (e) ;
/ P (GFERE E M)
34 } else {

// BHEATE S Ak

36 }
38 15

4 class Button : public UIWidget {
/7 BB TR o R Ak

2 };

44 class TabPane : public UIWidget {
UIWidgets contents;

46 public:
TabPane () {

48 // ¥ H % contents B

nextHandler = contents;

b

class TextField : public UIWidget {

54 TextDatax text;
public:
56 TextField() |
/7 B text FEE
58 nextHandler = text;

60}

fEIX B, A Ul FRABYAK T UIwidget KRBT N, HR, B

Pt B 05 ] LAKREAH SGAT J SRR AT 8 S HRAE . iZRES P AN TR A 2 FF

fi— EventHandler K3:fl, AT A0 R T —AN 2410 % R AN b

Fﬁﬁz i H, FRATA X e A B2 AT 9 T — AN LR B, DAMEEAIAE R
JE 75 AL FR M S B 2 B e SR R B i — AN e R T .

_ | EventHandler
Event handle(Event)

Zﬁ nexmidlermw!dget éx |

TextData
SuBEyep handle(Event)
contents A *
I I text
TabPane Button TextField

5.4 Ul 255 BRI 168 E G R SR 1
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ER N

fE ¥R & & o )5 FH 7 B A2 LA 2% AF
TR RAEG IR SIZ AT ST — N RE RS R .

5% EDP 4B

HMIZRE G BB R B FEHA T BB RE L.

@

® FHRATASEIUAT LA FE B2 S5 1A REE I B BRUR R R
@

@

BATAT AT R B 2 547 8, (EARESRH AT IZEAT A

B Rl LT

~N
FamilyHead target
Trusted Redirection
FamilyHead |
operation()
target <—— —
Redirector
operation() O - — target.operation();
N
Redirector operation 3

258

pali

~

FamilyHead

SREEM T O LT R B 5 177

Redirector

Z KB KA 7 FamilyHead 4 O, I LA £ & 07 20K H A 30
FamilyHead SRSl AR SGAT Yo S B0 o 5 ) 3 3 AN A B S B0 450 1

target

e FH SREAT HE [ 4R X R

operation

AL 7 55 A0 08 P 1 ok SIS A 207 1R 1 B 5 A 55«
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MEXHR

Redirector B{K#i T FamilyHead KK#E 0, ULEEBTFRE —LH&E
RPN ERELE. EXAXRRZREZEAMEZHRLT S, FBACEMT “ibk
FIMFERFERMSE” R EE. HANBNGEEXRERF ERABHELN TERN
AEERMB LA RAIRE LE, FhEMELHITEZELRE,

R FM

R Redirector KA EL T FamilyHead 2680, HEHERRF
BNMEEREWFELXPIBEELH. HIERFEAXANER, ZEREHTH
HA K WA AT g i R — AR a] T A AT . R ERE L7 X R AT F
HIAT N, BRI EFER G AT UUHA R R €2 6K ENI1R HI7E AT
BEHIEEN.

Bk

ﬁﬁ C++ Ei;iﬂl:

class FamilyHead {
2 public:
virtual void operation();
4 };

6 class Redirector : public FamilyHead {
public:
8 void operation();
FamilyHead+ target;
10 };

12 void
Redirector::operation() {

W /) IR, AT

target->operation();

6 /) SRR, AT
}

PSS EE

fE4e & 2 @ PR bR — R R £ . FE MR, P AlfE
1 7 5 AT 55 1) H b oxk Rt [ — DRI R TTZRIRAE R FRZ
IR F 7 — R EAE R R, EE R HARRRtAEH p . [Rtk, H%E
BAT LML ZEAERR, BT LA E RS 5 R A, 58—t EDP. i 4R
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BAVEEREEE P RE AL TRRRMTHE, HARERERR, [
FBRAFAEL . MIRILZENAF HIRRBYER 22N, Wil
HXGRBMHEOE R E MR ML, HTETAMZR T ELeBiEa. i
RBAMMREHTERR, EHLAATHEMB RN REENR R, 7
BT B k. MREHEILAETEMPELTERER, EXHA T
A,

RT3
R AL HREM . 7 L MU
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RARBRN SHRITH
gt B

RN TER D ZFRIBMEIET N, A 05 HE R R %
2, FmERHKHZSRERGIEZLZREMIFENTEE TR R, A
1S KH & F & £ (Deputized Delegation) .

Wit Ehi

MK ARG RAgETZA, FATT OB &R AL (static typing)
XA 77 A BEA 8L ith 5 H At B B4R B 0 RSB S rp Filadk th R L B 2
KA, FR, XWFBTHERE 2 e——R XM 77 0T LA B AT
WE T — XN RERAT MR BB DIGE. MAER -, 2K
(Polymorphism) & —F7EFE 7 NI 1T Z AT KRG BRI HE A,
FAEXIEA, FATAT LR VF 20 KT B ARG ML, Lh—E KR
AR B RGN, FLr %, RATATREFR EEXHE Z 1K
— E W FH .

T, ERATREE— T Z A EN B2 468 Zient b BN =B
2] R — AN TSRO AR N IE AR . EEAMIE? B
iITA] BUKE X AN TextInput KX E A InputControl KK F3K, (HIXHMK
F 7Bk BarGraph Ko B/RHEMEE /), XBMEAZEIHITIAEFF
i 1% BT, AT EE I IR AL i 7 Rxt 2 e A Rt h BEA BO{5E 5% R il
— SR, ZERHESnTE R 5.31 Fiw.

10 X F B A i A B30 ok SCACH N KA A O M S - B SR8, XM — AN AN 1 41
5, RESEZMNS A SR T MR SR AT, (EFRATE nT AR 3 At 77 30k SE i Ul
THA.
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JBE 5.31 B C++ &R Ul BEFFRIAFE 4

class UIwWidget {

public:

3 virtual void updatevalue( int newValue ) ;
)i

class InputControl : UIWidget{
UIWidgetw target;
public:
9 void userHasSetNewValue (int myNewValue)
target->updateValue (myNewValue) ;

1 }
hi

class SliderBar : InputControl ({

15 public:
// BRI %
17 void updatevValue( int newValue );
void acceptUserClick() {
19 // WEHNE, HFREE
int newval;
21 // BHENZEY
this->userHasSetNewValue (newVal) ;
25 }i

}i

class RotaryKnob : InputControl ({

27 public:
// TWERE AR R RERE ALY PR
29 void updateValue( int newValue );

void acceptUserClick() {

51 // WERE, FREE

int newval;
33 // E T H e
this->userHasSetNewValue (newval) ;
35 }:
}i
37
class GraphicsContext {
39 public:
virtual void render (int);
a };

43 class DisplayWidget : public UIWidget (
protected:
45 /7 H AP RZARYE
// EA11{¥] GraphicsContext Xf R
a /7 A L R

GraphicsContexts gc;
49 public:

void updateValue( int newValue ) {
51 gc->render ( newValue );

}.i
535 )i

55 class TextWidget : public DisplayWidget {};
57 class BarGraph : public DisplayWidget ({};

9 /) Bl A BRI

class TextInputControl : public InputControl

61 TextWidget textTarget;
public:
63 void userHasSetNewValue (int myNewValue)

textTarget->updateValue (myNewValue) ;
3] // N FFERIBHG
};
67 };

{

(

{

223
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HAE, A1 TextInputControl KEK TextField K SZHIF F A
F{R.0'E &/ BarGraph KHAME/REHMF T . FIFEH, FRATH AT LAEH
KLE R SliderBar, RotaryKnob iX AN ZE R & £ — > LA Numer—

icwWidget AFEKMERE M. K TRXITHAILR], FAT@ELE 5.5 fE

L,

UlWidget
—>
I updateValue(int)
target $
L InputControl
userHasSetNewValue(int)
JAN
| GraphicsContext
. render(int)
RotaryKnob SliderBar
TextinputControl
: gc
userHasSetNewValue(int) O :
jni) . DisplayWidget —
r——-—-- ! userHasSetNewValue(int)
: textTarget A

TextWidget

BarGraph

textTarget->updateValue() —

B 5.5 Ul 2EHRPRRR B9 A& 5 A £ YL

ERFH

AR R ZFE I (8 P 75 B0 2 DA 2R A

® FHI Il A AR A3 e B A HIE FH 4 A
® RSN BRI 5 B T 4% ] 2R A
® iZRRUPTERILH H AR A EAE 257X SR I A A

ABAMG

FamilyHead

RN LRI RIS, T 1 ST 8N R 1038 FH 3 0 R R A
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Delegator

FamilyHead KKK, HTHHRXRFESNBLHER —NZEEH
ZIEE K.

DelegateSibling

FamilyHead EH A —TFK, THTHEREEXHITFES.

target

DelegatesSibling K3, & F Delegator KsLfit, I HLH
EORPATHIFAESS .

operation

R R T7%, AT REHKFAESBRATIER.

operation2

W 7 XS G5, T B 5K AR B AT IE K
B AR 4514

operation FamilyHead operation2

r‘ Deputized Delegation

FamilyHead

operation()
operation2()

T

— DelegateSibling Delegator

operation2() operation()O— — |-

target.operation2();

target «—

DelegateSibling target Delegator
L4 J

MEXZH

B 1 AE 48 e P EA O PME AL, %k AP Es N T Delegate-
Sibling 25, LA#E4AHMN operation SEELM HARKERY, didixfpi, R
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fITAT LR — e /] RE AT A BRHIE RN SE R 2R TR R G, i {1548
FRBHE LB

RAF M

A G HRRA RN AR AET, EERITFRAT &St
e, RHIRRR L SRS R RRE R A TP RE X
PAZG — LB 5 R BH T RAR B E R R, (BB thA AT REL BATH Ja AL 2R 45 3K
—EERRAT, Bltn, FATTRESKIE X ERRRRMPRFGE L. BAK
FEVEVE DT H ISR D, ABAZAR SO 2 R 5 I AT A R 2 HE IR I
H1, BB D ERBRIE . BRitZ4h, A S5 EE il f —
MARZALL, B target NREFIRE ARSI — i, BAR (B
R) SOCRTEL T RPUET IR — TR, REEREIESH, HATATL
F— SRR/ N BT ST IX 8, B H AR —Fhom @ pO 8Lt g, WA
X

BiFsEI

Fﬁ (}++—§EIEL:

1 class FamilyHead ({
protected:
3 void operation() ;
void operation2();

5 ¥

7 class DelegateSibling : public FamilyHead {
void operation2();
9 };

11 class Delegator : public FamilyHead {
DelegateSibling« target;
13 void operation() {
// BUERAE, AT
15 target->operation2 () ;
/) e RFMESE
17 // JEEEERAE, WIEN
¥
19 };
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NEESEE

AFEAMERZE -MISEHRAEA, HRMN 0T U= ERDSE— KK
EDP. 40535 HoX AR il 72 BB AEARAE, 5 ok Ho X SO R A RS 1 B
AR “FKT, FRATHLR [ B T2 de R Al 1 fn SRk R A v AR AU BON
“HILY, BMNSBRAAFREL . XMIFHTSZREH AR
B2 KR, BRATANHEAE EDP F i &8t & Ar 21 i @i .

UELER S
MR AL MRER  RK L AHEU
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T
TabE~k
_
TabBk |
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RAEBEE SHRITH
It EE

LAEANTFEAGA TR RBUEEMEEMIT A, EHEHNERHEE
HEE KT ®Z, FEBHELNZERERMEZLEZEREHHIENEETF
P Er, AT T E A F A £ 24 (Deputized Redirection). H4b, %R
PRt e 1 b BOZ A& R E e R ERI R,

Wit

EAHR RG AT A9T, AT LAEBE SR E (static typing) X
ARMFEABEA LA b DL S HoAth 55 B4R 1) X R RYRE & b Tl ) R Lo BE e 38
AL [EE, XA BT R Y e e —— R N IX BB AT LS BhRATT T LAtE
Flafabth 7 — R REPATHRIFF B G R ThRE. TES —HE, 285k
(Polymorphism) /& —FEFEF i NETH Z AT KB E EM BB E R,
EIX I AR, AT LU VF 2 5 SRR R ARG MG, BL—EmIKAY
24 N B B R iEVE . LR g, FRATATRE T /e UL LB 2 [a14K
B —E 1T . '

T, iEBATREE— T Z /T EN AR € 2 Gt it B
. EABACESH, HATAHPRET —EBEHEERFNEHELERS.
MER, EARITREN, XRIFRUER R IRE M E EAERER. B,
W BN 2] g AT SR Rk B bR B S, T AP S e R R A A B )
. 52z AR, HCAS R B RS RAR R e E Y, HEERE
Jof - 45 A () b B A T RE AC RS 2 R SCAS B X ROk 5E . X 7 B 3RATT
Kof B AR A, OB — LI AT T RE 2B B T . BRIE TR
AT E LR 2 & R S G 5.30) Nl R —eah, R
Rl 5 5.32 Fliam .
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HH 532 EC+HPAUIBHERAFRELS

¥ 5% EDP%HE

17

19

21

23

27

29

31

33

41

43

45

47

49

51

53

55

57

59

63

#include <vector>
using std::vector;

class Position {};
class Key {}:
class Event {
public:
virtual int getID();
}i:

class MouseEvent : public Event {

vector<bool> modifierKeys;
Position position;
bool mouseDown ;

};

class KeyEvent : public Event {

vector<bool> modifierKeys;
Key key;
bool keyDown ;

}i

class EventHandler {
public:
virtual void handle (Eventx e) {
// e ERE
Yi
|

class TextData : public EventHandler
public:
/7 XETFER
virtual void handle (KeyEvents e)
// LB
};
}i

class UIWidget : public EventHandler
protected:

EventHandlers nextHandler;
public:

bool isActive();

virtual void handle (Eventx e) {

// HEAT—ESTT R e
if ( ! (this->isActivel()) ) {

nextHandler->handle (e) ;
} else {

// BR18 CaR

¥

class Button : public UIWidget {

: /7 BB NPT R L A

class TabPane : public UIWidget (
UIWidget« contents;
public:
TabPane () {
// B contents B

nextHandler = contents;

{
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b
65

class TextField : public UIWidget |
67 TextDatax text;

public:
69 TextField () {

// BB text F B

71 nextHandler = text;

bi

73 virtual void handle (Events e) {
/7 FW e 2 A KeyEvent 2588 H 12 ) 2
75 if (dynamic_cast<KeyEvents> (e)) {

// BIHERE, W
77 text->handle (dynamic_cast<KeyEvents> (e)) ;
/) N R I
79 // Optional work after
} else {
81 // {EiX B ALFE MouseEvent 2S£ 47
}

83 ¥

KA F S5 an Bl 5.6 From. GiARAT WL, FATEX BEIN T KeyEvent
¥, HHAES T TextField K handle () Fik. REZFIELEK
WOk 2 P J& &t B b i) MouseEvent S, (HZ BT HAT R & fa 8 ik
nextHandler $54t45n T TextData B R text, BAREXMIFMLT,
PATIRA AT RE 2 PR Dl 3 A R b 15 s 451 46 MouseEvent Fiff, s34 ZHgH#
TextData FKAG LI handle () BFFf A )28 () B, (HX Ry 0 S5 a]
LLik TextData K#EE L KeyEvent HAMAHRIE. XEWRE 5 HAM
Itk EventHandler K1) F AL, TextField 265 TextData 2 [q]
A1 HFE SR RAEERR.

WLE, TextField 2KuJLLEH T MouseEvent KEHMA4HIAE T, X
AL RN AL T HE)ZH) TextData RHKALEE. HpidiK, TextDa-
ta J¥ R 5T T i) KeyEvent 4, Ky TextField S50 REHER
A TextData B2 fMBLe S5 EA AR ST UL 1. SIAMERX T IR K
(Fyiffirh, TextField KA G RAEMRAFMHZEWE, HARHTEEEE
G N G . fEIX L, TextField 2 M5 S AL F I SC IS G b B AR HF
oy TAERDT],
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&R &

& A E E G B 7 R BUR & -

® FHIK IR B AR A AL A & T d HIE R A

o HSRXT KR T E ThfE B 9 A I AR

o HEE MK HARRE R AN AR RATRAIRE.
S5m 5

FamilyHead
Redirector 5 RedirectSibling f3t[E#EK, AT EXMHFEO

AR R L AT REAR A 'S O JT s

Redirector

REGH FamilyHead XM, AN ERGHEARELTAEER

RedirectSibling SEFH, UIERENNREMERTHRLETTALEAS
HEERFIE—NARER T,

RedirectSibling

ZZ AT TR R T AR .

target

Redirector P LILEHEAFAENK RedirectSibling KL,

operation

FSR IR AR S I 377
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A pl 54
'f R
RedirectSibling FamilyHead operation
| Deputized Redirection
FamilyHead
operation()
RedirectSibling Redirector
operation() operation() O- —|— —| target.operation();
—> target
target Redirector
& A
MEX R

53/ ¥ 2% —#, Redirector 65 FamilyHead K2 B HF & —
LAt FERE O M E . 1 RedirectSibling KMFEX BIEME T —FhLAK
FPRFRR R R SEIL M AE AR S . EEXFMEEZ T, Redirector KFE
RATRERD A ST R ke R M E, XA —LH T2 ER B IR
KA, FTAEFEAENRAIER B H MRS RedirectSibling FHHE
XK. 3LPr L, Redirector fll RedirectSibling &R G gt — 4 3t 7 i &t
K FamilyHead, iXEWREIANTERT LA AR 7502 51 FE 41— L E5m K
B E -

A

MR HEAF R ER QPR AL T, SERITHRH 7 RS
PEIATE, REAH R R A 2 A5 M BR 1) 75 R 1R RSP b R IRk
] PASS — 26 A B RAR B (R 2, EEB A W] BB TRATT I 5 9 A 1 4%
He—LEIRAT, G, FRATTRE 2 A 1E X R 2 AR () BR ) KL T
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FIRHAEEE T H SR, BiZERN & RBTE R T AN R HEIE
TR AT, TR IRATRT e S VR R B

BksLif

H C++ 523 -

class FamilyHead {
2 protected:
virtual void operation();
4 };

6 class RedirectSibling : public FamilyHead {
void operation();
8 1

10 class Redirector : public FamilyHead {

public:
12 RedirectSiblings= target;
void operation() {
14 // BTRARAE, BIEIm
target->operation() ;
16 [/ M- RSERIEE ]

// JEEEERAE, PIiED
18 Yi
&

AXIRER

HTAFAELOASGHE —MBPRHRIL TR EEES, Hik, R
FERAVRR I A GRS, KHRBARUBE R “RER” RRKEEZ
Ff TR KRR, BT UMKRE R RRK EDP. 8, BATHRA LEE
W BT T IR RAR LB SO “ AL, SRR FER Lo, BRIEFER
R, EiiEh, BHARECESC “H” BEFEXH, ER&
(AT EDP Bt 22 8] o AR 2 X35

LBl RS
A AL MBI FoR TiTk  Hf
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AW BRI RN, X — 2RI E B EDP EEM K.
Hosg, KU ERIMNPES4ZHeLnd T, mEXE, RIS
4k 2 BBLAL LA S LA RS e i K. R H S5 3 =, AN
W ak g AR USRI VE (PIND SRIEGABEA I & N H s 7. T HIER AR
7 EDP (9% Bh, FATIAE T LLA PIN Khrid UML B FI&FMAERR T .
AT UL AERZE#E, PIN FH A UML #2 HBLAE PIN B . 74k, 4 PIN A FH AR
(1) [t 4 e L SR e — Al s L LR R .

— R AR L L, TR RN REH S HBEA], BB RE AR
HEaE, AL —FRrEE R B 7 Ok G TR R AR . 2R,
[ R A @ T EDP, RUNEATA AT L 20, 1fi HLIRAT 54 7T DAk 2R
T L A S b R S R S AL A . E X M 2 1R A SR AR R A 2
iyt PAE i g T 8 b, R TR IX SR A A AN SR BT RN 7 S KA TR
JEAE L AT R AN 2 R 3 el T AT A A 5 K L R SR
CLe AT 1 sz, JF HAE T e T2 TEfTmt 3.

237
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M RIATEL EDP AyHERti &, i nT U /5 M A & Fpi M 41 & 5F
BRI K. AFEWE 2 AR R 7R Wb — Lo /NS PO A 2 R T 2 A
FH B FRATEAE M FT IR A kR i A A Rk . SmE L, #
] e e ) AR X A 1) A 3 AT DAHS B A S 2 [ i R, JFaE iR
¥R f# EDP 5 H AR N (8] & an el &8, W pE Kt 5 48 st Bl .

EAE, MHAEHIEEATEAEEE “AH?E” X—HaAE,
BRI AR Roxt 752 R 26 1) EDP A H



F6EF FEBRNEH 239

SKITEE KR AE
gt EE

% 3.7 % (Fulfill Method ) ()3 ZAEH 2 NIA iR 7 LI 4L 52,
LL5E ki B 4d 245 v BRI 2058, B4 20 mT LA X REI SE IR .

ik

o FAEDLE [ ST RGN T R DR G ER AL, sk
ERR P T ixeh R, AN RFRNTE XX TE, RAF
e TRk an e 45 & BRI ASEAR,  DLSEBUERTHIZ)RE .

XAy FATAT LR I it AT = O R AT RE TR AR B AR
R RIS, X TR RESRAE (BATREAZIRAL) ARSI,

& A

% 7 i WAL 75 B 2 LR & A
o EITEM ST A Ak v WA BOESS 1 o
o % ik v it E KM AT IR AL B S AT P A E KT

S5m5

Abstractor

Z AT X operation M#E.

Fulfiller

% H4k ik [ Abstractor %, FT#E X operation [k,
operation

% )1k Abstractor 28, i Fulfiller 41975 o
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F6E: PENEAEN

=N )
\
( Abstractor
Fulfill Method
Abstractor \ ( Superclass
Abstracy \p Inheritance
Interface AbstractClass
operation operation() Subclass
ConcreteClass
operation()
operation Fulfiller
& J
4 PIN #8fR A (HEH TE 4.4) 10T -
a 2
Abstractor
Fulfill Method
Abstractor Superclass
Abstract . {8gm|
Staiface Inheritance
operation Subclass
operation Fulfiller
& o
MEX R

Abstractor KM T E X FEMEN, 1 Fulfiller AN £ 37 #& it 5L
PR, F2 Fulfiller it 4k7K Abstractor SRR L EFERI D,

Abstractor HKi&4h F 4 v LA EAEAK, I H Abstractor 285
Fulfiller &8k 4 & i) S Ak S BAH G . -
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R

Fulfiller KR {KEE Abstractor KRFTIR ML HHE O SR L BESC I 5 514,
AT X P& B AURFF R P . XA SRE—FiEN, BIYEARSELER
TR O EAME ST, SATRE SN T TR . R
XIERHEATHERAER, BAxieliFR— N EEBHENRETR. 24
TR ORI T ER LN R Boh, mBEHPRE—-NK/ 2
REZLW, A AFATA] LAEH E RBAT S5 U1 AR 2K A BRI RLE 3%, B
BRI O/ SEEB R 3 1.

BiRscI)

X TR SRR AR AR R GO R B S R, B HRE AT,
AR FE A EH . PR T 4 £ 42 o FR 6.
Fi C++ S2E -

class Abstractor {
public:
3 virtual void operation() = 0;

i

class Fulfiller :

7 public Abstractor {
public:
9 void operation() {

: /7 BATHSR T TR AE
1 ;

Yir

H Java SEERRY, FHRTTIREE 2 WA EER Mo N R £ .

public interface Abstractor {
2 public void operation();
} i

public abstract class AnotherAbstractor {
6 public abstract void operation2();
public void operation3();
8 };

10 public class Fulfiller
extends AnotherAbstractor
12 implements Abstractor f{
public void operation() {
7 /7 PAT T v A
}
16 public void operation2() |
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// PATHIRTT T B RAE
18

bi

F Python 3.X SE3 -

1 class Abstractor (metaclass=ABCMeta) :

@abstractmethod
3 def operation(self, ...):
/7 SeFRABRIAEI
5 return

7 class Fulfiller (Abstractor):
def operation(self, ...):

9 /] ATHIRTT H IR

pass

PSR

K7 HHMW %0 EDP A, Bl FizoMaR, T £y EE
BEHT LR EoPRLE, FHIRAT LT 7] AR (T 4 4% 2 fF7E 1Y
TRIE. RFERF H 54 %50 G FANHINFNE SHeFEHECHER
RERGFATEH, BRHENFRTERZLE. HEMRS KIS Z AR
& (Objectifier) FHAEE LN ERNF EHLR. Mo, FERFHMAEKLZE
GoF A #yiE — ML EME, HPEFEKE (Proxy). ¥4 (Command).
%K% (Iterator). KA (State). ¥45% (Decorator). &% (Prototype) Fl
AT % (Template Method) ZE4E = [21].
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RGN E MRETE

Wit EE

¥ & A 43 (Retrieve New) FEEEH TLATHEMN : BAIFTENFEKA
Bl HAZZLpNdREEELASRNE R, AL EEE
A XGRS, I BAEEAN RIR EE,  FRATE S0 R i B A A 4
A iZA REITI .

e gLl

HEFLT, QR - TINRFER —IMRFMER KA. LA
BIGLR—DALED, HXFEHARRERAFTR, HACEXNRAEGA]
pez2 MM EAEE B RMAT . B, IRATGVEF A RATRERLR Ay T We RIAH K
AR EWHIER. MR — 0 R0 ER H— R 5 E RZ B EFERN
FHEUMA, MaelsAewFEn, X FXRMAE, SHkENMERZ
EEAL I EBIR . BAITERS| —MEEfEs —EH AT HE, HEEHEME
HEHE KA T

R, X FB R T e Rk —Se HA ). B, g SRR 6 A B )
Sl UL HALVF 2 7 5l H A RZIEFEE R (Bl c+) 1),
A 2L 5 2 TATRAT 5 izoat R 5| A LA 5 W mT DL SO R, X AT ges
SEFE T HAD R 5 HAEH LK. AIHEE—FER, BEA—1 5 i
WEZA %, MBort RSB NP LELHE, XOREFHN
{7 it % . JE F A1 AT LR B2 3% RS (Garbage collection) K fif #ix A4 ] &,
{5 EUF () A7 BRAE A B2 — 28/ e SRS

Yo 22— ik PRI A A & R B SCE A B S T IEE R R A
%, VLIRS — N iEW R R R R L R R BAR, Xy sURT LAEIR (9]
Wt B B A K e A R AT S5, il AT S R s 4, ORI A
[ St — N Hr i s . MARIRATE AT DURFH S 7 SO, Bl T BLLE
FH T 1A 04 At 5, R AEIR HAZ 0 ik i B e, R Ry sUFE Ja
W AE 5 Bt 40 28 5 LR, PR AEFRATDE T (] SR 5 AT 9 K AR fE
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FBERSERIRERE. FIMER—RNE, ERERBRRAMSY kel 21
AR -

ERAFH

e AR R 7 B AR LA R & e

o X RERERMU—AHAMERABXNR, HFHRGEHZITE
St G e AT L Bl AT L ik AR [BME R B

o FIRERX R — N2 H R4, BT R HAD
51

‘AR EET

target Sink Source
J

Retrieve New
~

(" SinkHolder | SourceAccess

— Retrieve =

U/
\/

\___sink |Retrieved [ source )

Sink 3 I
Source src - [ OUreo
s 7
Retrieved target Retrieved selected() 5
e - | T
S > :
1
- L create new obj;
target = src.selected(); .
return copy-of-obj <——

= = = /]

CreationSite l objectCreated
CreateObject
TypeToCreate

|

selected Retrieved




F6F PERRLGH

4fi PIN fhRA (5% R 2 F %40 .

(
target Sink Source
Retrieve New
SinkHolder SourceAccess
Retrieve
sink source Retrieved
CreationSite objectCreated ) >
CreateObject —
TypeToCreate )
selected Retrieved
.
S5 5R
Source

245

AT R A B T A % 3% Retrieved X %R . EIY T BAIFITEXT R

KA )t
Sink

A% (a2 M EEH T K Retrieved A%, HAAFE target I

B FAB T (3 4L -

Retrieved

%A 2 BT S B B A S AE

target

(kA 1 FH 3k 58 Retrieved X BB .

selected

BT A IR [ R i B AR AT R, O A RALE

H1 e IR [a] FR A AN AE AT i 1) 1 51 H
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MEXZR

ZHRAF RE =AM RS THME, BENSERA TERRESE. iF
RELIEMP LB RMAE. Hp, EFHE selected HISLH L & A
B R RIS . ZHIELIFHRILREIRZ - EHHINR, FHFHEAHR
bR AT 48 M e 5] A .

RS

WX R PTAE M EE S RE AR, i, XETERMNMUZEER
AREEHXLEHTOENRIER, Flani % £)” (Abstract Factory)
FEtntl . {EIX [F] At R RO GO R i e R A= i A A 2 9T AT
WRIRAVENG R BT BN R 5 2 &K E8E, A0 E2s — 4 R
S EFENE, HR, WMEIES ARG SRRk EGHT 408 T .

Bixsi

F C++ SCHY -

class Retrieved ({};
2

class Source {
4 public:

Retrieved giveMeAValue () {
6 Retrieved ret;
return ret;

8 }i

&
10

class Sink {

12 Retrieved target;
Source srcobj;
14 public:

void operation() {
16 target = srcobj.giveMeAValue() ;
i}

18 };




F6E ERKEN

F Python SEEA :

| class Source:
def giveMeAValue (self):
3 ret = Retrieved()
return ret
5
class Sink:
def _ init_ (self):
srcobj = Source()
9 return self

11 def operation(self):
target = srcobj.giveMeAValue ()

HAXRERX

247

iR SR AR AFTNRREFEY, WRHEMNA PIN FHERAKE
k&, ENUJLFRENH. AR EZETITARE, WHREHEIR
KA RIREGEAERN, RANRARX M OEEETE EeEE

F A F IR SR — 2o R 5 ORE TR

{E Design Patterns[21] XA fih, T2 A2 REXHMUEMEAEH T
kA A . FliRA (Prototype) FtEAMMH 74 A6 &, UHREHE
IR [E] I #R R 2B A BB A ; 412 % (Builder) 2 —MUFE I & 2 ) R
FSEf, B E 4 T AR SR AIREE; R, fEdF T M) % & (Factory

Method) FIVFZ RSB, BREMARMA 1 F 2 e,
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RRBHLZ MREE

Wit EE

&AM EFE (Retrieve Shared) FEH TR —IHENEIISIH, HH
AERREXNREFEE .. XEE RN RmfeHaELEEZH.

Wt

ST RB TS SEAk, ATfAI%E e M Se R &R nT DURE R B 3 MRS, B4R
fit— e B X BOF 2 HARXT R ThEE . LAITERRAZI A, Ri&E =T
FEFEAEIAFTENAF, WIRATEA B A 5B AR 7 #R ik & — N BA
5, BEE, RRINMFIZEMFZSEBARASSFEEMHRRE MR, FTL, B
&, BNFENR —ANRESANNARFZEIEZRIBAG]. B REMK IR
N 238 Ab SR B S PP F X REFTENE R . a2, ZBAFIR 1% — A
HERIR, IR = EE IR REAZ .

xR EFHRENEH T E £ ME %, X5h42 0 2EAMA,
HXHEZEMHBESF, Sl THMEREE, aTAEHTEN N5 H. 18
XE, HEMZAADRIERA HMERER5 A, BEmffeFER”
fbfe I ER T . Eith, fEXEER X R5| H g U RITE
HRAEE AR,

HERAEFHZEATEN, REFEESHERLESERN LATT
HEXR. flan, C+H #iidft 7 shared ptr MiEa8, ZBAUFIEHHIE
RIUNT 2011 FH) C+H FRAESTHY [18] 5 20.7.7.2 .

HoAhE 5 S H 5T o 4R 4 — b5 i (1) =3 150 A R0 2 Sk SR Fh -5
EHG| AR, #lan Object-C /) autoreleas $§tk. R HMIES
1B AT B 3 2 R F B 3% [ETSOL R oK B ST 3 A B R G R BT AFAE “ 238" S5
Java, C#. Python J K7 MIAE & A8 R 3X 75 B9 SL . H 30 N 778 B 7E 4
FEIE & P IETE AR 15 MR A AT AN, (H B im & A K 3 ¢ &l H i b
5] b N T P A7 B SR 2 BT A T RN B A T AR i
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&R &

o A 3 3 A 7R B0 2 LR R A

o X RERERM NI HAMEANAENR, FHINRTE
T & LT A A AR — A -
— HIERER RS T VEIR EE R AR
— B AN DT FBORIR .

® INRMZARMNRITILE, HARBIARLE BHIH.

LB R L5

f()(?

4 N
target Sink Source
| Retrieve Shared
(" SinkHolder | SourceAccess )
Retrieve ]
N N
4 (_ sink | Retrieved | source ) (
Sink J
Source
Source src
Retrieved target d

Retrieved selected()
|

create new obj; =,
return reference-to-obj <

target = src.selected();

ooma s e o
CreationSite | objectCreated
CreateObject
TypeToCreate
selected Retrieved
L 5
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45 PIN FERR (Fie & A1) M) .

r target Sink Source
Retrieve Shared
SinkHolder SourceAccess
Retrieve
sink source Retrieved Y,
] | _
CreationSite |  objectCreated 3 =
CreateObject
TypeToCreate W,
lected Retrieved
i selecte etrieve )
S5 R
Source
AT R F EA T AL FE £ Retrieved AR . B T &YIKITEN S
KANEERAE,
Sink
EXA R (B KB FEHTEK Retrieved 3%, HPEFHE target i
B AT B H 1A
Retrieved
R FF T H o aGR A fAH A
target
A< 1 S 58 3 Retrieved X R FE .
selected

EEMF AR BFE R AR E B TEMATE RN, AR e
MEREXT R TIH, I HiZ5I A LORUE-S IR #4747 2000 50K
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MEX R

AP AH =R B THE, ENSERATIERRES. iF
RELIMAEMP AL BN R AE. MRBITEE H 52 e M, fek
MM #EAAEATTR LN ER PN, BXFHERTSBMBRNELERE
& etk .

R

E— N SCHF R RIS HL 1 B35 5 B SR, SR 2o RAE R #2 @ it A
A E A58 (X GFAR AR IR E 5| R . i & B A 51
(0 IR AE A 5y 17 K A A7 1t e O RURSE By A BRAT T4 M8 R4 — A R AF A
F T8 BT RO & B HENE . A R BEAS BR S AEARAS R [5 Be ORAIE o —
Ve, B A RN B R IR ME— T, A B % T £ %8
kA,

BRIl

H Java SEH) .

class Retrieved {
2 };

4 class Source {
public Retrieved giveMeAValue() {

6 Retrieved ret = new Retrieved() ;
/7 X ret AT R R, il 4n,
8 /7 ¥ IGAT RIS Ab by

return ret;
10 };
}i

class Sink {

14 Retrieved target;
Source srcobj;
16 public void operation() {

target = srcobj.giveMeAvValue() ;
18 )i

i
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HEXRRR

HBRMNEFEHEN, TLURHEME SR L FELRUC2HE
EWZHRMME. ENZREREZE R RIETHATR B 0 RETE PR S
HAME—1.

flgn, %41 (Singleton) W2 —&HE LK. FAFH T A& E &£ FH
Bt
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SR IR

T 0 AT R P A 4B — F Walter Zimmer B 5t £ AR 42 4
(objectifier), FRERRHENE—NRBEKK LM, T iZERMELGT
E S, AT LATES % S0k [43] FHRE.

witEE

IR R ORI AU, AT FAR RS EER AR “PRiR— BN F R
AT, LMEZ P imfet B AT AT Sz >k 43, 363 T ). HHER,
HATIRAZ “—HBIEFFIMELUIT A, WX — ST U RITESE
—seEFE G MNAER, B “BE" MR WA TR, HPagesf
— e FEE TR AE M. BE EIF &, BATAT AL T 2R e B M
Rk, RE GG TS B iEZ A UK S ERE . XK,
REHEZA BB FREATREEIT LN L oAt ER, HIXSEN KT
=B RZ AL .

Baze~Li!

HRAE Zimmer JE ST “FHL” — T HAEOCHEA, FATRT LR E FATH 2
P2 AR « “H RS SEIA) & a8, LA SR AA 2 8] i) 22 1 6] AR 2 7E )
T LR A A 1) A (43, 363 T ). L, Zimmer {8 T —AMEH T4
Fa4E o A, BHEZATRARM TR X X R
i T A £ &S], HEATEILE R — i Abstractor i)
L. LRI 3.2.4 b v I HES A PIN MBI R .

Zimmer /£ b [iX 46 7R SC A SE G idsm 7 — AN CHis 2, Ao e
TR HA - T AR R ARAT R, [ee] AH RN G S B A6 A
Wk Sr, JERELEIZAT I BEAT A2 B [363 TU . X B AR, TTRA
AR IZ AN — M8 Abstractor 0 RASIFH, FHARHE T B I H SE PR AT
fam i F A9, IAE, B A T o RAR R AT WL, JF H L GEdIAH
J97 (1) 2 ZS WL K 47 Bt [ b 3L A 306 B0 aff i sE AR b BT R g =
AW, XA ) () R ik GOAE P DX AR T
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&R FEH

Zimmer X F 5t FAFRAREHZ MG CAEHABRIER ©%, rUXEKE
85I A, BT,

L AT ILE, &RATA B 3 RATIRAT

o HEATAHRIZEIKE L ERZ A 486, &5 F AL A bk
THATHEI, MBI, RA. B 2FSOAM.

® MXIFAFTEAEITHEITRE.,

o HBAEINNLFZAFMNHE, EMZIMARE—ARTZEREF ik,
BIEHILE P ARBAT AT FACLIE, BMHTHEZ AT E 5% —
Fl—AdEREP, FBIEREZEN I AELIBGIGTILE,

o HhAFEKEM THRIRANLITAHGEMHNRAD 43, 363 T .

KF R e fE A Z 4724, XELFERFAMNL. BE, LIARE

BATR ATAT RECE s HIR, DOFERER TIRBUHE AT 0 R AR

—HBRRUTHFR 6.1 BN, RN EEFETR HEE-TES
B F 2 AR IR A . WRARR IS MRS A A T 2R R ALH, 3
ME—NRIES, RARNMNFERBRXLEXMFEHREWELS, HEH—
AMBEHAKRMBAEFEANEO . XFE, XEEFERIER — MG KT LR E
BEARR T, BEWESR 6.2 . XBEAEEREK]GEH LR,
NESHE 5 T4 Z 4 v B U Frig ft AR =l E k.

BEEE, BV feedCritterInEnvirons () FIAMFREOFBE K
AR, ERTERERAEETHELZ . WRRNBZERM—FFH I animal
KA, WA T ERHE N animal B)—/NF2K, FH7E 5 FTEAL animal F#2 [
feedCritterInEnvirons () FEH il —L8+ M LSS EIA], EZ
A, BEAIN—H ) animal K850 7 B2 S0 BE AL R B R
EAJRA R R A LT
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AR 6.1 AFMHERRIERBEXITA

typedef enum{FISH, HORSE, CHEETAH} CritterKind;
3 CritterKind critter;

void eatFood(CritterKind critter, FoodItem f) {

“

if (critter == FISH) {
7 swimToFood (critter, locationOfFood(f)) ;
ingest (critter, f);
9 digest (critter, f);
} else if (critter == HORSE) {

1 checkHerdSafety (critter) ;
ingest (critter, f);

13 digest (critter, f);
} else if (critter == CHEETAH) {
15 turboMode (critter, locationOfFood (f));

if (caughtPrey(f)) {
17 ingest (critter, f);
digest (critter, f);
19 }
} else {
21 ingest (critter, f);
digest (critter, f);
23 }
b
25
void ingest (CritterKind critter, FoodItem f) {

27 if (critter == FISH) |

29 } eléé.if (critter == HORSE) {
31 ] els;‘if (critter == CHEETAH) {
33 } eléé.{

35 }
};

typedef enum {OCEAN, PLAINS, SAVANNAH} Environment;

void feedCritterInEnvirons (Environment env) f{

41 if (Environment == OCEAN) {
if (isHungry (FISH)) |
43 FoodItem f = findFood (FISH) ;
if (£) {
45 eatFood (FISH, f);
}
47 }
| else if (Environment == PLAINS) {
49 if (isHungry (HORSE)) {
FoodItem f = findFood (HORSE) ;
51 if (f) |

eatFood (HORSE, f);

53 }
}

55 } else if (Environment == SAVANNAH) {
if (isHungry (CHEETAH)) |
57 FoodItem f = findFood (CHEETAH) ;
if (f) |

59 eatFood (CHEETAH, f);
61 1

6y };

255
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AR 6.2 B AT A MRIERIEXITA

1 class Animal {

public:
3 void eatFood (FoodItem f) {
this->ingest (f);
5 this->digest (f);
j 3
7 void ingest (FoodItem f);

}:

class Fish : public Animal {

11 public:
void eatFood (FoodItem f) {
13 this->swimToFood (locationOfFood (f)) ;
this->ingest (f);
15 this->digest (f);
i
17 void ingest (FoodItem f);

}:

class Horse : public Animal {

21 public:
void eatFood (FoodItem f) {
23 checkHerdSafety (critter) ;
ingest (critter, f);
25 digest(critter, f);
};
27 void ingest (FoodItem f) ;

};

class Cheetah : public Animal {

31 public:

void eatFood (FoodItem f) {
33 turboMode (critter, locationOfFood(f)) ;

if (caughtPrey(f)) {
35 ingest (critter, f);
digest (critter, f);

37 }

}i
39 };

41 typedef enum {OCEAN, PLAINS, SAVANNAH} Environment;

4 void feedCritterInEnvirons (Environment env) {
Animalx critter;

45 if (Environment == OCEAN) {
critter = new Fish();

47 } else if (Environment == PLAINS) ({
critter = new Horse();

49 ]} else if (Environment == SAVANNAH) {

critter = new Cheetah();
51 }
if (isHungry(critter)) {

53 FoodItem f = findFood(critter) ;
if (f) |
55 eatFood (critter, f);

}
}:
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4l PIN FHRRAS
(& &)
Objectifier
Objectifier
-
Abstractor
Fulfill Method
Fulfiller operation
Concrete Class operation
& 2
S5 A
FATAT LAFE Zimmer Frig 2 5 3 MLl T f .
operation
% 7 v i % A R T2
Concrete Class
A TR B LI T2,
MEXF

X B 5545 Zimmer BIHHIR -

® E P RTINS FAFRFRREEH—54TH, s HIF0H4
LM SAR P REBAES T EZH5 8, RFE S RMNAA TR
ARIRAF R, &P anaYAn K13 B A Adb it &

® EPnMKATAL LK st FAFIRAF EH —R kB EAXLITH, A
i 5 ILEAF 455 [43, 364 T ]
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RAFNT

BRI, IMEAREEFHB. ELRHS RES, cHETIY
50 2R G0 0] B VE RACRI RIS M e, [FIRY, BIEIRA TR KRR RIE VAT
JRME. SR, WIRMRAT AEAE AR EN TR, BE SRR KR
AR R BAT AU EAERIE, EHZEABE5E—ERE. B
TN ZAF R R PR T E, RNEEEHRITEE, #HRE
(1145 e 2 ]2 5t HLABR 73 A EY o

B iR

(EAT SCHF R I 7 o HTE 5 #PRENE S AT AR IR Ao RTT LAFE K 2 2 A A
2 B RAM DA PR EIEAN].

BXRER

Zimmer 4125 T VF 2 #F 47245 1) GoF B, H @G (Bridge).
4] (Builder). 44 (Command). %4 % (lterator). ME# (Observer),
k5 (State ) Fll & #&-(Strategy ). X T2 FAFRAFHI T —/MER AT £ )2 (Object
Recursion) #5538, FAT1iEGE F 34 N E2 5r 482 (Chain of Responsibility). 404
(Composite) f154H 2 (Decorator).
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PO -SCAE!

T 3R AT K TR PE b A 48— T Bobby Woolf [ 2F % i% )2 (Object
Recursion), FF¥i BB Lhr MNP EMFEELE. ERTEE
N AT LLFE The Object Recursion Pattern[41] iX i 18 SRR

wWitEE

X F izt % 1= K, Bobby Woolf fift 7 F &k : “iZiE A EE/HT
i 2 AR EEALHRE RN SRR RGP 8 . X Gk A AT BLE 3
R B R FEANE K, CLENG H i /Nl — R I E R 5 AR H) 77 [41,41 T ).
RAEIX B AR XL 48 /N B - AT i B, (HARYE 2 A X e & 2 G
B8, FRATAT PAEIIE A RAT A & FAE S Z (A1 oK R 2 B 2 Hh 20 R 481
L. EREETEBMOPMRRAZ G, RIONFEMH—Sh7w, BIfEix
BRI R EFIT A, XL YA Z a0 VIR

It Ehi

RSO, Woolf 7 Tt B Z A% 2 {8 FH — AN ELECR AN X R =, 2
T X EA1& B B G R AT H A, X SERR 2 1R X — AR SRR AT [7)
TIERERE. XR—DAEMGTF, BIREFHEE 7 A £#Eah— N0 ER
MR, AR RES —ERPITHMES LR —FiglfE. B TX RN H2
BHE AU — AN SE, PR 3RAN A 2 R M < i 3 i) o i AR AR 3 2
£ 2 6 T

£ CWRIFERY By, RO T 248 —H, EHHATHASE. £, R
ME DR LEB| A FRA FLH], © sk R R 5 X IXHA EDP 364
M. =, XFEMEFETEHASRE A, i, NP
Bl #R 2= W AE TR B bR AT ARAIFH L 25 B — AN 8 SAFRAF I 5L B

fE—ri b, IRATFHERARIPAS @ CHH HE RS, el SamT
BATTERMR et S a7 o FRAVTE I XA QIR E— 25 40 B >R 55 W 118 TR o]
BRI, BARR QAT 4 & 7E — S X S8 5 R 24 IR AT A A 19
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B

fRAE Woolf IR CULEH, *FRig &M TUFELR.
o MEAKLETZ BT IR EMREE, MALLE T REH,
® MXHETFTEW BRI EFRXLEHENRIGTA T E L,
o HMXITAHYMBERHENEKXEMRA T[4, 47 ],
X RIRA WA — fAg, WRFBANEEARE MR BREIEX LA &4 L,
A S Fm B A Woolf $2 44 1 77 58 192 AT DA R 1a] @) o X @ F 2k 14 BE
EHRISITASBA R ITERE, HRERAMHEAN R HLER
PIE T CBRXT R4 sh e 2R 77 A8 B HATHRIT N X F LR X B 414,
FAE 40T LA & 2 6k i — SR TE X R A EE %, IXFE AL B i R IE
SHEEG L, WA LSS SR E R, B G M R 5 4R SR K
1%, Blunkie.
RYE “BIFEE” BT shil” XPER S TR RE S, BATER] B
HEWT H 2§18 )3 p— e A () SR ME, R RE— P REEATT AR . B,
A a0 2 A0 SR TR EERMAL, H BAZARE AT 2 AT AR R B
N7 WRATRESA LI ERRFINNER, EPFERN—NERRZE
R 1% 2 AR SR 0 R AR, X Xt GOl ik — AN 3 [R] A #H 26 28k SEIRAH
HoCHE, X — stk it EET HaRriREIN S SN RNES. R
e B R A i K 7 S T ) 359 HR 45 2R B .
FAh, IR EAH S 2 RO AFLE A FRATT AT DAL B AR X rp 28K R
ZRUEZaMERMERN. fa)iid, AT ARHZE R B AR E
ZEE e, HERNTEEZNPEREEHAEELG.
TR X e (s B, AR AN ZAR & F & AT R e
o TEMMAANEUUTHAEEREW, A ZEWPHTETERA
SEE B HAsAER, BASEE 4T A 5E o

® eI L 7 I X AN A A R R E R S — AT AR AGE R
JE LN H bR Bk, % B R b A RIEA 2 K AEAR
JFR AL
I A~ fit i i 1% 345 M AR A% 3o 1 S ) B 2 1)
FH 30 80T i Lo g 1 )% i sl b b S a i A R b
HAE 2 3 T AR SR (0 TS AN AT 92 IR BT 97 9% 1) T A K 2 4 A 381 8
Mk frh 2.
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BATE, BAVRERGH T HEXEWPH AL THITE, HiZ4H
BN RSBRZIE B R EAREE . WALEHERMBG 7 LR
TR LABOR A B, 1ZAT AT 32 iz S50 P R SOR g iAT, JF HizdT
NEREEH T E#A LG, SRWTTRAEM . BTa KX LHX k7 iE
MRAEAEREER,

B R EEHY

EIXE, FATRTLLEES| A Woolf R XCH i) UML B, FFACLL PIN 44
NCLERE, Bt T ER. IEMBATZ AT BURMAE:, s f Az 5143
HAEZ e FEFIHEFETHS.
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AT LS O fi AT 32 4 B v A 40 PIN AR FRAS

Terminator Initiator Handler
Object Recursion
! —\
Objectifier
Objectifier
Concrete Ciass[ operation
7
operation l Family Head
Trusted Redirection
Redirector ] . target
handleRequest Recursor successor
¥,
505

Woolf 7EJZ XX H FIH T 4 N, 454 Initiator. Handler. Recursor
Al Terminator. FRULZ SN, AT ibAHRAIHR B EMT —L8, FRAILE PIN KT
ARG EIN T AN : handleRequest A1 successor. | [ F6AT 1R AR /XA
HA—TX 6 Math.

Initiator

— A FassiemEis L,

— @ F A4 R Handler £#9-F (A ; £ 9, makeRequest() 2—4A %k

B handleRequest () #3ki} &

Handler
— AT EXEFNER, miz LA 0 A2 E A Initiator a9 435K
Recursor

— T L4388 successor st § g4k 4k,

— %@ it £ I successor 3 F 69 7 Xk A AR £ K
— successor 5 A0 X K2 06 X A 2R R ARG m K A T4
— J e Bl K Z AT R Z )G AT ABAT A 30 9T 4
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— T VAT R B3 K 7 A 48 2 69 Terminator,

Terminator

— FZA A K T KXok TARAIXIH KM, FEELEZAF R

S BT RICRE,

— T AR R E AR A48 2 69 Recusor[41, 44 T 1.

handleRequest

27 L FEE R TS A B M SR AT N, I HAE D ERREE KA
1B 25 HA™ successor X G Tk

successor

Z A % ¥ 34 37 M Recursor 482f handleRequest {H B ; Z MR
KRN N Handler o

MEXFHR

¥ PIN # 73 5 UML R b2 J5, IRATTAT LARIE #EhE sk &
IR S E R F e LB AT $id )2 P AT AR A L. EAE AT
YR & i —, SRJG7E aRecursor X RAMHIE.
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[

Concrete Class operation { Family Head
Objectifier Trusted Redirection
operation Obijectifier Redirector ‘ target
type of type of

handler successor -
| anlnitiator | aRecursor aTerminator |

T

|

| |

—l—’ makeRequest() : :

T | i

D — ' '

handleRequest() '  preHandleRequest() |

' |

J |

handleRequest() :

postHandleRequest() :

I

I

l' I

I

. I

| |

| |

I I I

I I I
(EERwA

Woolf 7£ R XX 25 1R AL HE TR — MR B Z 4L« “FEF &It A S
SR . V3. T A i AR B % S R T e LB AR S, R A A
BT e B RGE A AR RALED (41,46 TT ). REfh A ER L F L,
EFRAT AT LA 38 I3 KA R B B AN B A R X 1K, @i = A7 R 406
MrEEI RN ZEEMP L REHREEA EL B HHZEER
i EFE—K, AAARBPABARKOFHE N FHMIEFE R EIH KT, X
AT A TINREL .
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BRI

MRYE U B SO “SEEL” — T RIA R IR, st & )3 ) SEELRAE A -
“Initiator.makeRequest() 174 & — E A & /& Recursor.handleRequest() 7H B I 5
MEZELAT [41, 470 ] . ZHA RS ZFAFAEREEZANTIRESR
BRI 71X — 5

HEXRRRA

iR iEPESEREMBRPNRITERF+0FH, HbaFERT&
(Chain of Responsibility). 4% 2 (Decorator). #14 (Composite) MK M43
(Interpreter). H4h, & T WATURIH L2 BPHE—NZENREN,
Hoop 5 — A F AR AR AT DOARE 75 Bl T B0 RiER — N E@&m B
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RRE R A NG 2 FHIEE 6 T — AL 44 I Lo 58 30 70 T JE an el e &5 & 45—
H2,  H L ER AR LE T RN D B AR #A R GoF ik il .

A BT P T 6 > GoF #:, 43 5/& Design Patterns 1X A1 it i
SURIGI RS G5 R AT AR & AN . IR LB A A FRAT 4k A AR X
ANZ O A H A v i et 1 — e B kRl . A A R 6 NE? RN
JUE AR AT LA EDP ARG KAIA, H AR AT B 15 AR H A
A F o A4 K4S EDP GRS A . u5icE, A HURMEE 7T AT
J7 i) EDP, il 5 iR ) S 00 1n) ) G AL S AA o 4 R OC SR ) —
B, e Fax— i, FefTarLAa #) 5 2 SAy 2.2.2 i, 2] R 2.3 P
SN EE . AT LLEikFX 6 R, JE DR e AR () 2 1 At A G A
FhAL RS EAEB UM ), A IXEAZ R AW S, (H— BIRATR L 7E
WIME & G M) —— JR B K, JEh s 22 AR AR

A E5 (P18 K A 15 A 9 o RSSO SR 1o A a2 s 4

269



270 BT7E GoF iR RS fdth

AEHAR 2T HELE TR, FrUBRMNRELERER k.
MR, BATERAIEERR T RSN ORI . H%, Ko
th 423z M PIN A1 UML BIR ELR A R KBS AR R

7.1 BIEERN

Ff B R ot R M E E . iRprkl, ENr#E+E
EAFEE Z N 2R, S HRBEBREmL. XPA4 EDP
Z IR AR EAT 5 HAl EDP 2 [8] {98k R 7 A 27 4E — KitiT 8, mixLiT i
AT URRX AR ERARN . T, BATR2 # M LB % Al
I 7 EREWER . IR TEERN—ME&RER : EFHAS L
HIgH /N 22 57 = i R SE BT AR i T = B BRI ERAR AL

711 WMKRIT

BAERKERE —NCIRAEN, ). ZEARFAHE 577 A CH
—RIIE RS M E N EMEBM SR TERE.. RINAFTERH=
A AR TR AT PSS R ) 48 R F G SR TE R, X = AN ARE 4
MR FRFG & E el g, BNZEANEERET S 4AE 2T
Ho

T #F T B ER, GoF f#fl 70T uiee . “ Z R4t 7 XM,
X AR O REFE A6 € B AR R R A E 0L T O H — &R 51 AH ELAR sl 1 1t S B 11
XR” (21, 87 T ]. MRBEXBUEAA, FRATAT LA an FHEM - 2 =0R A T
R Se 4 ARFAEMANED, RIEFHH E A SRR AR AL .

K 7.1 s 749 & PIN Ml EME T 4K, H PIN fibfE
RN AEEEEREMSE LT FH—N LK, Blin, ConcreteFactory2 2%
FETSEEL ) createProductA () Fikit i /=4 B4& K ProductA?2 [{)5L
5], T ProductA2 ZEN|& AbstractProductA HKKFH., HAth =5
K 1A A7 AL AR AL ) 4%

BITEZ, XKEMHER, E AR I A AR P iR X &
i 7.2 s 7R T — AN SE O IE IR B ) B G R, RATTAEBR 7 IR 45 8 [ v
FEES SR T KR B 7.3 MBI EE PIN A A st — 5 ik,
AN TR 2 K 7.4, B R FIER B R T8 % ) oS A,
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Abstract Factory creator Client
Abstract Factory
¢ "SourceAccess | SinkHolder
Abstractor| operation Retrieve
Fulfill Method sink | source |Retrieved
| Fulfiller ! I =
N 6bjectCreated| CreationSite
Create Object
TypeToCreate
Concrete Factory Concrete Product Abstract Product
S

E 74 %L 894 PIN &

X -SRI SFRXER M0 P AERE T K, ok
MR AT F iR B — AN, R SER P RSN RO (5 i
T i AE R T 2RIE I S F R SEI) . RAEFE R RIATEAR H 2 ] 5 4
o Al RRXPMER LI N Tk R e 2, EERERELT, R
AT BB RIR B 2 JE 2 AR, E ) WA AR 7 — Pk
T F 7 (Flyweight) FER, NTSEBlE 2R £ F . X HNEREAREL |,
FHAAFUH PIN B, Fr ARATANGE B AR X N B X EfT. B
MITCIESR AT e ARSI DL, T ELIX 87 1% B 45 1T BRSRBL BoR kg, BT A
AT BRI B AN RAE T, A EX B th kX A EDP fr4F] L.

71.2 I 5%

A F EA TR B A R GRS 728, RN axt %
HIE R R H A AR — A O — AN ARk TR i
B AT RA T O 42 HE X R — AN B R, PR e PO 31 & 248 H
) 3 5t A F X MER . B GoF F o F i “RiAME” — WL T
37, FATATLARSEIR A 7 i iX MR, Flln, ©XF Creator (AR «
B )" 77 3" [21,108 T1 ], X} ConcreteCreator iR & “ 85 T ) % %7,
X R FEI E— AR [ EHEE R Creator “HVFIHA 7 )
k" REXRE—AIEEGH, (B RBERINEE, IR AT LR HX T3R8
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WoR—NIE M. fTEEERN—ANNAER, FEETSEE, UET
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XA IRANVBREGE T ks n —NERA, R — 1 F R,
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My ESER, BEWE 7.5 Fion. R4, XAEWAT A4 PIN FE (n
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IJ F ik GoF A —MREABRIRG, ZEAEEECHE X E
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7.2 ERRER
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¢ |
Concrete Component componentObj Decorator
Decorator
(e
Terminator | Recursor
— Object Recursion
S Handler
Original Behavior operation
Extend Method
Extended Behavior )
Component Concrete Decorator operation
\ J
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AR I PR T MRS T AH ST RECGE X REEM M 1], XS R R T
KA. sfhms, X — M HofsemiE, RIELEFernsSmE
AT A AT 0. ZER 7.10 R, IRATLURE SR E— A £ 05 %
R ELH, 54h, Proxy::request () Xt RealSubject HAf[E] 7 iERY

HHERMRERFHE RN AL,

B7E

GoF &t 1R3 R 5 i Afr

Real Subject

Proxy

Proxy

|

request()

JAN

realSubject

—>| RealSubject |«

request()

Proxy

= | request() ©— T J == g ;'.e;alSubject->request():

oncrete Class

Fulfill

T

Abstractor
Method
operation

( Redirector Family Head
— Deputized Redirection
|\ operation Redirect Sibling
|
request Subject
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AN, BAIMEBEWE 7.12 Fiam4ER.

( Real Subject Proxy
Proxy
Fulfiller Abstractor
Fulfill Method
operation
Redirector Family Head i
Deputized Redirection —
operation Redirect Sibling)
request Subject
L q |
& 7.1 K24 PIN
( request Subject
Proxy
operation 9 ( operation | Redirect Sibling

Fulfill Method  —

Deputized Redirection

Fulfiler | Abstractor

\_ Family Head I

Redirector
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Proxy
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f N
Handler
Chain of Responsibility
Original Behavior Recursor rredirectTarget
— Extend Method — — Redirected Recursion —
Extended Behavior operation ) b operation

Concrete Handler handleRequest J

-

& 7.14 Br4£H04E PIN

Kb b, WRBATFEM— T H EDP FifiT £ KRBt E L, e kM
ESEMBE—THENXA, BRLERTET, 428 E 26L&k
BT EAMBPRIA RG] RBRATE R 48 193 A 7 0 B — ey
tk, flanik ConcreteHandlers BHHfE X successor [21, 225 T ], A4t
F iAW LHIHSFEX B HI. S ME— 0 X A 5 R )3 el = A E .
ER—=NHMEPMIENBESEUERERERERNABLE. Ry
FHBXEMEREM S E+aMiE, ERERNEFATNEER, UE
TENHARTE—MEL5%E.

7.3.2 BRAE

BIGIEA —MEFB RG], BIAEAR F k. %A DA —Fh A E Rk 0 7 20
MRS E R, e asRKrg.

B 705 B T ZE XY HT B PIN A ENMEWE. KM
RIMEZANFRMERF FRERLG, U TEREFERE &, R
et FRAMEENHEG T, BB 7.06 fron. HiFER, £R+PH
operation2 5 55 7 & 1 [¥] operation ##8 7] T [ — Ml % 7k, Bk EH Ab-

stractClass [ primitiveOperationl ().
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N IRATAT LR 77 i — B3R = AE K PIN . B 7.17 iE 2R
A~ HEREGAH — MR ER, S B Il 5 5 ik L
KAbH. ERMFEHFER templateMethod, 3 H MK 7% R
—ANEF R VE primitiveOperation, XEKEZXLEHEN, 3+
HARRF ZMERH ZHRMBERAREENFRLSREEENINEELI.
TREFERAY T ERF EMERF FXFH MW EEENAGE. £8
) B bR T IR 5 7 & SE P M R T, X E SR TR E R
o 77 SR AL R AH BL B ARG YT, DUETSAH R EE LI — 58 0 1T LA sh SR %

a i’
templateMethod Abstract Class

Template Method

r

Conglomerator

Conglomeration

operation | operation2

I
operation | Abstractor
Fulfill Method
Fulfiller

primitiveOperation Concrete Class

o
& 7.17 #47 =R04E PIN B

P 7.18 s TAER) PIN BB S, RE2EHAN 7 —F, MESRIIZ
A = MR B IR FE— Bl IUAEIRAER BIARIL SR el 52 o A F &
T E e IX P IUSE B (i T, B T i AN S E B IR E R SER] . X
TR T AR b GAE AT I (6] B, TP 4 4 4 A ek e AR X SRS HL
{EFh it R B TN, R D A G AR A 6 28 vh e B 4t BT
LR T G A FEAE R @ LHZEK TR ML, B & IEA
REE DI, FLR S0 b s I i RO R R S RSB i B AR B2
Yo F AR TR Gy B AR R, B R R A b i ke A AR T X
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MIFAE S, WHEE L, EEENRILEIER TEERES - LR
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primitiveOperation templateMethod
Template Method
operation ) ( operation2 | operation
=1 Fulfill Method — ——  Conglomeration =1
Fulfiller | Abstractor ) 2 Conglomerator
Concrete Class Abstract Class
\E 7

® 7.18 A FEiFHbICAL R 4G M EFELRAE 7 %= PIN E

FELT 7 FRMRIHE S, BATYE TEBIAEM A A T AR R X
— ML, BEMIEBRATRE B X ER ARSI . B 709 R T
— BB EEFIREFENR L) 7%, EBERET 2 ERH HFE
RPHBEADLE . XK, XHMEXZARXRB LT LT .
T 7 B — MR T Bk SE PR R E AL B R AR A, TEE AR T XY
R Ml s R A SR, BRibzsh, W hMFEEEE L XA
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Concrete Creator Creator Product

Factory Method

ConcreteClass |  AbstractClass
Template Method
primitiveOperation | templateMethod

fSourceAcces?[ SinkHolder
_— —| Retrieve |
\__source [ sink [Retrieved

objectCreatedI CreationSite
CreateObject
TypeToCreate

Concrete Product factoryMethod anOperation
\ J

& 719 AHH G EBEEX L Fik

7.4 Z5ig

fEix—&Eh, WATEZ A=A PR AM S R S S kb & A T
(I TR R B AE — AT 7 MR . ¥ EDP b [ 450 = O 4 & 7E— i
B R TR W B RS T S LB e M S AN G54 . FRATIE 4 20 1 el
1 Z F AR 30 PIN SR RIX Sz, 1 B A £ b o7 X E AL R s 2
FIRWVEMIE T E . Ao, BAVEE B 7 & RS b P A7 72 /Y IR e 2%
B SR ] SRR H AR A S, X LR B TR T AR AR K AR S
L. Btz s, WATRERE 7 —i it (EERAEESZER0 KT
UL EANTAE I FR, BIAnEEAR T ik i S B T = 7 sk N B

Fix BHRA 1O 588 7 % EDP Al PIN (4241, [FIBIRATIE4 1 W
il LL— A4 37 BA i 75 KR M BAT= b £ F 2 R, AER
FH 24— T HMEEA, Al LU SN B 5 7EAT A 40
(R R i, T LA e e R A SO S AT Dd 1 A ) 3 [ R A

WD BN FRATH AL, WIRFE— B a1,






AW B AR TR AT 5 R TR — R MR, MR R
PR p 5 R T B AT 70 B 10133, A SRARATx T 58 58 & 18 ST,
WATAZH UL R3, eNExi A st 7B ERR . & BRI
PARIR, 1% % 25 72 e AR URA Tk N BB R R S AN 1, T H AT LA A &
i AR B 2 AT AR FE B AR KRR, A 2 BN AR IR A M.
® Martin Abadi and Luca Cardelli. 4 Theory of Objects.Springer-Verlag,
New York, 1996.

® Jason McC. Smith. SPOR: Formal Foundations and Practical Support
for the Automated Detection of Design Patterns From Source Code. PhD
thesis, University of North Carolina at Chapel Hill, Dec 2005.

(EAYS 2.2.2 Wb 9 2 /v @ ad — AN JBAR,  RIVRR A 10 i 0 R A FR T BT
A LA FH DY AN S AT i, e R R ik, RO, o,
W orik FEAMARUE AR FE MR BIRE, KO EN 2 AR
R A EATCE - DhRE. BURAAAE SR RE . TR 8K
Haqahy, X =AJCHEHMER— AT, W e et SR Eo 44
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SF RN ? 7E 2.2.2 TIRA VEYN .

RUE R — &) LEHRIEZ Bk, (HIRATZ By LA X Rohnak K2 K g,
Xt 5 YT [ X RFRFF TR O SR SR s, WA N R 1 [ %GR
Wit o XX P B BEANE = ? E & & Abadi Al Cardelli & T CHE 116 3L [1].
CHEEMETIRENGTSIE LY, B p MEMNZOIE. XM (),
FATH AT LAFE AT Ao 1 ) 3 RAE A STHE S S AL BT R o S
Tk FEAEA, P XANFEF RIS RERD, FrUIENTAT e TER
Z (B BEFEAE I AH & AN AS B 7 b AT se Mt . g 2, FRATTAT LA A 1 ]
W RIEFE W AR R R, W HB TR . KT AT A AR L A R
it AR, RNEMWEER T .

B AR R SRR R AR A TR i (R O
F B AN RY Ix b A G i T e Ik AR R LT s 2 e AT AR AT R R T S o i 2
B, WRAHX=MTERTEHREFRIT, e EE —IRAMR ARG, F
ROLBESEX—SFR T =1T2F, BE\RAA, EY EmdEER
WAt R Z I A JE Bk SCELH M A R 2, #RE 2 B AR — 2R ik, 7
EATER T, TR m R B2 KIERE B 1A RRESIIE L,
HON T B 5 3 0 AE P BB W AR A A . AR, N 1 X R FT R R 1
RBESAOCHEE AR RAAFR. 1 CEEE AR, el A &i&En)—5%
SARAT ], RRIHER ST T — AR ECEAE R, S T HE e SRR s T A
WA, IF HAAH T HR X R — R R s A M T LS 1

A1 IKEEERT

CHBERERENADFEBTE : R, ik, FERMER, X
AL EIERZ ST AKR. BT HADRMIRETH, 448858 AR
i 16 Fl. XL A CARER 2.2 P, Ko7 IR A0S il ok,
EAR AL,

1 HUEFRS, JUHE Eiffel 55 . BANRERE, HAAHRE, ER[35). W
SAORAREAT RN T, AT LAKE 53 110 28 1 2 0 (] i {4 Ayt st o

2 I, X RIS AL B R R AR SR (1) T SR N
Ak 2 AR PR A AT O At 3 L0 0 A A A A R s Y
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T AN HENROEFITTSREANLSIBARERE

PO Fiik FR =it
BT iZER
77 i N/A & X Bl E X BR 5E X B
KiEgZmERE  ERZER iR [EfE R Tz
FR N/A REHE MR J& T iz kA
RAZKER M T HHY

KFRFAR N, FrUARATAT DI g — i P N AR, (B2, HEH
AT EER HETTe— 8, HEUERXERAORKBIANET, B
gt AR Z L. XETULEHAEE L%, FREERR . Hih—tf
Koyt g, plngFaEmaia, EEUELREE CHMT SR . fEREEE
58, UL RS E SOTEMER, BREIVEEESEH T TE
K U EMEE. FRRAERSB&BE8E LHMTENGE S, BEFR
MI£A, BlanREANRERA, EEEN & L VUFh T & S 1) HARAE i —Fb.

P S AR ) 52 L X RR N 2 3% (scoping). e X T Rk, ]
VIR NN 1% 0 i AR a2 N . EEMENZ T, A RAZHZE, 7]
DL BBV, el LR E R A R EN N Rl 7B W REH
TEMHIFIER, LLEENNTiE. LLCHiES A, KEk T H A
(f)# #45 J7i% (SomeClass::aMethod ()), M4 725 0] & 17 H A H
B} (ANamespace::aField). JavaiBE SiHF T NE SEHER, KEidid
54— A fa R s, X FPE—REiA 7 AR SomeClass.aMethod () F
APackage.aField, (EINEM Java i 5 X Mic:, gl s —/%
508 S K Zeor . REBIVPAFIF R TR ROZ A+ 3 B fhidiz, K
J9E B LA 2202 g 3 4 e s, O ARk e Uk FR S A, S B A
KA, IXMEEA AR, F5E b, 2 U8 [F SGRlTT 2 .

W2, IR AS B 2 33—l W 2[R g FH DA 38 1 1) od AR A v 1
Zo LA B A TSR ¢S 2 ) B SR DCOMAE T, N B IO R A A
E5IN 1 o B 5. LB SRR S gh e B A, I fo ViR R T Bk g 1 H
(1158 d 2 AMMAT 36 4 4k, BT 2 A B A X FhgBse it ST P
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AR, XFGE X RIAE —FLAEPIMEHE S, SRS &k
MET o MR, FEARMFHIRATT L2 XTI 5E .

BEXMECHBE, HMNERPER, MARETER23. NHEREE,
BATE EEH Tk, Wk A2 Fix.

® A2 AERNRHIEFRITT RSSO IEER MM E

% ik B HeH
e JATF %k m
i KA %A R 1 % 7 i[5  J F 1% T
FE PRAS 2 | I & F iz

RE R ZRAH) T RRY

WEMFEL“BFEXEM” A FBEH. (CEEKILICHN
anObject:itsType, XFPiCVEFRIFEERH TR Am VAR IR [E{EER, KA a] LA
BHAMRRE R FE, BT blgkA g HAMBA, ECEEP, XX
Subtype<:Supertype RFE/~. * 1XFE, F A2 wh RF FIUMRMEEF T, EA
WATFR AN (relop), EATAMZAIERA . FBAE A RSB FPAE.

p B — I PO MR s JAF, HEREE R LR M KR, k-
TERZR (AFERE) MAp S B©R_RAFIT IS K ME——Fh ik #i
BHEM. HE-FRRR (WZREH KR ¢ BE. TER-HEXER
FETRENE, BE52, FROVREUEM T KB TREAFZERME, X
MANoKE. BfE, FR-FRXARREREMOAR, KNS, ©
MEpEEFRHEFALETANE <, <,v < F <. RIINFSEBE T
WEBEMF <, ZEEMFREIMBEBLE “ FREKH T RQRMHH LLIEE
MFR”, M7 NRERZEFF, FrLlRATA LK “<” BN “ ki
T RJE, BEAERXN R AbR, #ES T AR S E . TR
JCIE BLRF, A AE A A R R AR Ok R He S 2, someMethod<
anotherMethod TEAE “someMethod 1K ¥6i T anotherMethod”

30 RERUL, FAAULL (subtyping)s T4k (subclassing) FI4k7K Cinheritance) I A5
P, EHERPR, KJUAARIET LA B EEN, BN (1.
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A2 fEIBEFMER

fE 411 bR FEA RS, DR ENTR W@ AR 2
R, XBIATAT AR p EHE SR XA SRR 2L R
FATHE 411 PRI R B Z SR, WFATR. SRAT, AT “. foo Kk
T b.bar”, MERLLEREE “ foo<,b.bar”, Rk, Tt TALIEN
7B, AT LS AE ffoo<,g.goo, LK g.goo<b.bar.

class F {
1 class F { 2 G g;
B b; void fool() {
3 void foo() { 4 g.goo() ;
b.bar(); }i
. b 6 };
¥i class G {
7 F £; 8 B b;
f.foo(); void goo() {
10 b.bar();
}:
12 };
F £;
14 £.fool();
f.foo ki b.bar f.foo (NRIKE T b.bar

fEAL LM (reduction rule) 1, FRATFIFZXBHEEHSEE . ZHNE ¢E
HAp EEPHEEHESER. A — RINCHMRALIFA), FRATH AT LAHE
SHEM SR BATFRX TN Fae R BIE R, Eod, <, ik
IR FATAE — P R, X AT B
EFx,9,2
x = [m = by)
y=ln= by]
ZE[0=/?2] (Al)

X <y, yn
y.n <y, 2.0

xXm <y, 2.0

IXFALTRT N — AR TS E, b LT 6# xp,z. FlI=AF
)NE LT IX = AL E D A F ook mno, HHENSEW AL BRI
W A1) M o K R xom AT yon, Hyon R8T .00 ISR SE HYIX
o f ) H 2 AR TR 45 B xom T 2.0 XA p BT P VR 2 AR B P Y
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—Ff, TIERXEEBERT T p EERKHM SRS FEREK RS AL
PR R — 2 LRI, IXFE, SR (Bt sinT LA fE
R RFFHRE K. MMBARHZIEA, RIAEABA—EAEBLME
ERTEA T Bk, RMNEIK “xm BT zo” KIEH, RKE
PR RGERERRAA T K. (HIERZERH p MERLIBEE, R
A x.m XF z.o BFIAKEROR R, AT DURGE HIE R 1% 58 R HOAFAE 1 .

B, AT AEBEE, s DU A & b T RO OC R
BN, X AT ACEC K & SEELEE 14 . X LU s 45 4 5 2 [R) 432 3R A9 e A
B R E B, X AR p TSR R E AR AT E .

A.3. FE{LHE

£ 2.2.2 FHRESL T A AR = AR A8 bR, FRATH AT LU K007 :AE
p HEFAEHEAMEM. BR—T, HATAT LA =Fp 77 2R % AR
EAPWN TR B406F, GEKBKR ffoo<,b.bar, FATHATLA
WS £ b IR RARUE, AT LA S0 b SR RLAR M, IR BAI R foo
N bar XFEE KT EMME. 1€ p BEBPRATRHAIL S ~ KFREAMHLUE, 11
FiE S = SRRIERNHIME. B0, A~B Rx “A45 B AL, 11 B » C &R “B
5 CA L.

KESFRMETT BUE S 0 b 1 p E PR E XAGE], fEp AP, EHE
AR, MBLEENE, FAENEHEERM. U, fAbsHRHEER
BECEWBINLE NI 7. MARZEFXARLIERUTIUR : AAHE, R
AL, FFSOL~> ; TE—FERIRE, L, fF5h~; FH4ERXR,
MBATHR IR, FRATE, F5hH < HHRUAHE ILFERER, K
NERF, FTHR <>, REFELE p MEPHAE HERR.

EEH, AT LA AN X RER AN vk 2 (a2 I A A, 53R KA
~M>id T, RERERL, BERIXEGFBNH T8 e Kt scel, A
BATAT LK LA EARTE AR TEAR B FAF B, RO W B R — T A8k

EEHIEE TS, ~MxXHMESERRES 2N, By
RAHARS T . B, AT PR E R + F - SRR e

4 TEFSIR/DMINER R, ~ F1 oo SCTEARMERLHE T o MR M R, JRA7T A & T 93 %
+ - SRR E .
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ERCS, I AE AT, thR A 2MLRIIT I : X R BOLE 5 2,
JPER M S S A M. 24T, AR R AR R, BT
ZEA T G NE, WA A, WHeE <t R R ERE T EA NS
FRATE, A JEARRE, WHACHE <u ™, DALEHE. X, KEEBEH#E
RAEAEIXFhET A ROcidrh 7. FES Ok, WAOTHAT LLLURSE, KBS
#8077 ORI RGP E A SAZ R R T .

ALV AT IXRERIIR L - — A RGP P IC 2 2 A A 3 AR 4 R
WA W R, Ve, RN EEmEAE, BaA—AEE “o” k%
KENT,

A.4 EDPRI{L

WAL, pEEMEAE CHHESEMOEELG T, XHMATUEN
EDP f7r Mkt 1. IAEFRATAT LARIE—F 4.4 9542 & /) EDP ¥ it =56, A
Ja R RUENCiZEES —ik, 1ExTE A AE A2 BduE.

NI, BAMREE 5 R o, KA NA; HR X% p, KAA B,
IZATLLIr N EAE 0:A M p:B. KB A X T —Fikf, KB T —H%g.
IAFE R E S AR, REINTE S ALl iR

BB A EERNRETRG

class A |
void f();
b

class B |

void g () ;
b

m B p;
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BUEE, FRATATLUARYE EDP (B iH2S I sh (e, A8 F AR LM ST 2 R
BEFEHEENLT .

P A1 TR i )2 B Tt 5 L AT A 7 33 AR AR B A B il 1 22 A
XERE, B UERIEIER of < pg, B A~B. Filiigid, Lhr#E
TR SIS PR T EZ AR, EMEI, 0 MUT p, B EUT g

R, RAETTUEIE of <u” pg B4 » BiERQMIZE( of <. pg-
224 Fhw AR, #aMEEILFEHR TRAES, TIWTUE &Rk
of <i° p.g. “HE” CELAEIRLET RS, RERELHSMAX G

ERNEHENZBRETMB NN T : of <i pg IFE 224 Fitibidi
NIRRT LML AR of <i* p.g T» B34 R A S £ 1A R A
AL EL AR T

MELARBE PP T ERBEER of <. pg. FHRBANTNE WL
LRI - XFhEDP RERXGAME, MARLEERKE, FHHAH
KRR S R A=B.

TE B Al RATHIRS, AT T 2 T FRBMBFE LR L AP
EDP. EAENERB T M E £ o —H—FE, #2 of <. pg BLREHT
ERBERULR, XREBLRKLRT R A<B, FrdLBHITH. XK
#1335 T 45468 € % GiX 4> EDP.

RATETUMNEZ @B REIAEEELEH, XK AT R
— NN, AR A<>B BIT],

B 5 AL FRATE B3 )2, BAEE—FERRBRMEREER: of<
p.g H oA pB. REERR K RMK A<B, BT Mk a4 & 5 &
4 TAE .

K FRRERIA7VE, FATRT BUSE SGZR 2 18] (94 ] EDP, 3 HL{& i p i
R SRS HbRIATAIZ X R. A7 T4 H T8 EDP 5% X,
TR A2 Frh R . HEEEA & M — T, s RS
Al T8 100 00 JE 30 B S 52, T 2% 5 SR T ST LA 9 — AN 0 7 0 T At
P HES: . Bltn, )3 E nF

Recursor : [I; : B/'S"", operation : B,,.11,

r: Recursor,
r.operation <, r.operation

Recursion(Recursor : Recursor, operation : operation)
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XHE e AN — G L am FH Ta_Z0 . £— 4T
B, Recursor &2 — MR, Z/HF A% N operation 751k, B4 HAh—tk
AERJTEM (B FB. B oATRENL TR r, KK Recursor. 5
= TAJULEH, roperation ¥E H O K T HEEA, J SR E B A H
. e —1TUHM LR FAaR TR T — A asesl. RITERE
SRR, AR A o AR B X A TR,
T E SCEEAT ) PIN RoR &5, XHGE A6 FiPidit. XLt a & M
e B U B ITE R E. — BN T 7 M A6, SkiZzmae
HiZ SR 2. fERTR B 7o, X F(Emaem L) 8 LFEER, HaLl
WEMRT T2 EH1EEF (Recursor) A,

A5 tHE RLEHN

17 7IXEEE 3, AT T LU LA A e B2 T, sAR RATEE /T
A& OL RRE . e R BER— T 42 MRS S . FIZ—T, &
HAEMNA T E0F %, HFEEUELRARNBE 7 ENAE, RIGHEHERF
FEN T2 FAFRM . BARE, BEHAE EARFAEREEEAENT
A Fib . BN LY Rk, ARt AE T R R

AT E ek E I E W R E L

AbstractInterface(Abstractor : Abstractor, operation : operation,),
Inheritance(Superclass : Abstractor, Subclass : ConcreteClass),
ConcreteClass = [operation; <= b1 operation, <= b,]

FulfillMethod(Abstractor : Abstractor, Fulfiller : ConcreteClass,

operation : operation,,)

FATREY TR AR, EAMASE, N RERE
Pk, B —AREINR. IEZFERUESL T Hah F Ak v P FEIRERIC R, (RN
FOVFFRATIE 58 8 5 SR 5 X M e T R A PBAS o 38 A Al i — gk 7k
EDP 9445 52 ConcreteClass )9 Abstractor W) 1245, 55 AT A X ELEE
BEIPI S o SV, b 4k v R R 1) T E h ConcreteClass %45
GE LI, X RERAU A 4k o 25t BRI DLSEI 1o TR, X N AR
Hof g, R RIFAIE AU G745 e 3 8 F T RE & 4k 7K
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RAMEAMG T IE. BTN, FAROLFHERBE RN, R
Z AT A ) 2 b I, FRHER B IX [R]— A SEARTE By 8 AR £
EATE R R RN R P& BRI S I IR & 7
XA A A 1T A Uk mT DAk i, JE ] — AR R I —A> Client 25
K TER AT AT R IR -
ObjectifierBase : [1; : B{'<""1,
Client : [ref : Objectifier],

Client.someMethod <, Client.ref .I;,
FulfillMethod(Abstractor : ObjectifierBase,

Fulfiller : ConcreteObjectifier, operation : /;)
Objectifier(Objectifier : ObjectifierBase,

ConcreteClass : ConcreteObjectifier, operation : /;)

i€el..n

fFiA X @& _ERTATH A )2 2 SUTARPL »

Redirector <: FamilyHead,
r : Redirector,

fh : FamilyHead,

r.operation <, fh.operation,
TrustedRedirection(Redirector : Redzrector, FamilyHead : FamilyHead,

target : fh, operation : operation)

XRE, 2 ik )3 BT AOE SO AR T HIXAF -

Objectifier(Objectifier : Handler, ConcreteClass : Recursor; <",
operation : handleRequest),

Objectifier(Objectifier : Handler, ConcreteClass : Terminator;
operation : handleRequest),

init.someMethod <, obj.handleRequest,

init : Initiator,

obj : Handler,

TrustedRedirection(Redirector : Recursor, FamilyHead : Handler,
target : oby, operation : handleRequest),

| TrustedRedirection(Redirector : Termzinator, FamilyHead : Handler,
target : oby, operation : handleRequest)

ObjectRecursion(Handler : Handler, Recursor : Recursor, <",

Terminator : Termzinator/ <", Initiator : Initiator,
handleRequest : handleRequest, successor : oby)

j€l..n
b ]
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FIRGE R, B — Lt FARIRIF I ConcreteClass 515 Riz R E 7% 4,
AN K. WRPTH XML MR EERNE Xa—MEEH—
BRE THAMTEELLET,

FIR, WATHANE—FhEdE. GRER AR TR LN AT,
Al LLEAF aMethod e meth (aClass) . 3XFf, ¥ B FEal LLE X T -

operation € meth(OriginalBehavior),
ExtendedBebhavior <: OriginalBehavior,
eb : ExtendedBebavzor

eb.operation <" ebroperation

ExtendMethod(Or1gmalBehav1or : OriginalBebavior,
ExtendedBehavior : ExtendedBehavior,

operation : operation)

Ba, RNAETREGHEMBRENT -
ObjectRecursion(Handler Component, Recursor : Decoratorflél'"”’
Terminator : ConcreteComponent/<'~", Initiator : any
handleRequest : operation<!°, successor :),
ExtendMethod(OriginalBehavior : Decorator
ExtendedBehavior : ConcreteDecoratorB/fe1"'".
operation : operatz'onlzel <ty
'ExtendMethod(OriginalBehavior : Decorator .
el..p

ExtendedBehavior : ConcreteDecoratorA

. . lel..,
operation : operatzon,E ")

el
Decorator(Component : Component, Decorator : Decorator,< ",

ConcreteComponent : ConcreteComponent! <",
ConcreteDecorator : ConcreteDecomtoerkGI ?
Terminator : ConcreteDecoratorA/E]""’ ,

kel..
operation : opcratzonke ke

R, XS AN 4.2 W T RRH A PIN BB HAH R . 5L
br b, AE R AT 2K, A PIN RILE AL T BN iz sk
(P28 S ——
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A6 RALHICZEMAE

PIN Wit Hbrz —, i Edidy & PIN §6 K J7 @ f#h = 4 & 1.
PIN {950 ) A1 7E A B 5% i A 187 K000 A7 452 X 4H & B R8OR fal B — — X R
M. B, B A3ZE39MEH S, WRER p EEE LS
HoRT1E, 84 & PatternA(Rolel:a, Role 2:5) 1 PatternB(Rolel:a, Role2:b,
Role3:c, Role4:d, Role5:e, Role6: f), HA i) a | FACEAEE M.

Mk pBE

Role 1 Role Role 2 Role
1 3
Pattern A Pattern B
Role Role
Role 2 4 Role 5 6
& A.3 %5 PIN %8
e )
Role 1 Role 2
Pattern
Role 1 Role 2
SubPattern A
Role 3
Role 3
Role 4
Role 1 | Role 2
SubPattern B
Role 3
I
Role 5
- J

A4 ¥FE PIN FA5215)

KA, B A4 R 314 5,
PLZE e X F -

AN PIN FR Bl BLTEE AT
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SubPatternA(Rolel : x, Role2 : y, Role3 : z)
SubPatternB(Rolel : z, Role2 : 2, Role3 : b)

Pattern(Rolel : x, Role2 : y, Role3 : z, Role4 : 4, Role5 : b)

HISERT L, PIN F o 5 AR 20E P A B AFAE R — — X R R &R
1y HL, - PIN F8 P o (3% = th A B 36 7 5 S R 24 A S B 40 5E FRO A ] 32

=

B o

A.7 EDPEX

A KM p EES 1G4 EDP He B R AE L. RE KPR
AT C 2 Wk, (B IR R 7 U7 A VR . a0 R R IR
N T iR, i AEREE SO, FRIHERE A Theory of Objects [1], A V4l
M Eat PE B« A5 SPOR: Formal Foundations and Practical Support for the
Automated Detection of Design Patterns From Source Code [35], HA45H T &
A~ EDP IR 46 E XX VEGRI i . AT BRI O ERLCK, SRtk LT
— SRR, W E RS g n T R R i . XK
fEie ok F G, JEHPETERIEM. &4 EDP K€ X #f A 550
(1) PIN &, B AR AT LASZ 20 e 12 8 UK A

A7 BIEXTR

AE S f e HAE OB T 3R 0, RARAR D) S B % E
SN, S i A Re AT AR BIE A AR R o 5, IRt a] DUt e A
o AN A T B R R U ) 3L

A = ObleCt(X)[lz_vl : B;El..n+m]
A :Class(A) = subclass of A’ : Class(A’)
with ( self : [A])
/1 s b:EH+l..n+m
override
[I — bfe()ur
end
a = newA

CreateObject(CreationSite : /;, TypeToCreate : A, ObjectCreated : a)
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Hrh, A = Object(X)[/v; : Bi€-"] ( HAJRER kKt R4, HTE O-1.
02 O3 HZAAESTH, DHAEIAl=A. X <A X <#A, XLEHZ
FEWRSC (1] A BRIME.

£ )
CreationSite TypeToCreate
Create Object
CreationPoint 1
NewObject
someMethod() O
E
1
]
NewObject no = new NewObject();
objectCreated
" J

HES, SNCHEENSHhHESHEL, KEEESENERET
MUBEAZEZ. FARMRERTIRAE S HTRE, BCFRESE X
MIAEM B JRIE R RIRIEE R

A72 BE

K % B [ 0 B8 5 AR F0 VF P I 7 iR A AT B A
#, AEHBRTBAFRERETRE. ENBESAERE, XHEHFLK
Ao BrCAEN_EIRAIXPIZE AL, tiE S kg EMIER SRR .
BT HE N B R BIES T —H A& p MEHL LS, RITELL
G B B AR AE S . R FR AR R T
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o : SinkHolder

o' : SourceAccess
0.5 &=p' 5
x : ReturnType

0.8 ~ x

Retrieve(SinkHolder : SinkHolder, sink : s, SourceAccess : o,

source : §', Retrieved : ReturnType)

o : SinkHolder
o' : SourceAccess
0os<=a0o.s
x : ReturnType
n
o'.s ~ x

Retrieve(SinkHolder : SinkHolder, sink : s, SourceAccess : o',

source : 5, Retrieved : ReturnType)

309

P FR I AR B 5 — A P R SE TR AR RS A A R Bl —ME R R
TR, A — Rl AT, BEBILESI LI 5 edEdE, &
fer Bl — 0 2R 8l A L .

-
SinkHolder SourceAccess
Retrieve
Sink
Source src Soures
Retri dt t
citicvedtarge Retrieved selected()
0 oo —---——-

target = src.selected();

sink

Retrieved

source
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A.7.3 4R

E & Subclass, Superclass, Subclass <: Superclass
Inheritance(Superclass : Superclass, Subclass : Subclass)

& B

Superclass

Inheritance

Superclass

T

Subclass

Subclass

A.7.4 MKRIEO

ErC, C:lk: BiEln]
C = [lx = b;el..m—l.m+1..n, lm = []]
AbstractInterface(Abstractor : C, operation : /,,)

£ Abstractor )
Abstract Interface
Abstractor
operation()
operation
& i Y,
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A7.5 £

Delegator : [target : Delegator, operation : B;]
Delegator = [operation < ..., target.operation2, ...]
Delegatee : [operation2 : B;]

del : Delegator

del.operation <~ target.operation2

Delegation(Delegator : Delegator, Delegatee : Delegatee,
operation : operation, operation2 : operation2)

( A
Delegator Delegate
Delegation
Delegator Delegate
Delegate delegateTarget ———————— .
> operation() o operation2() 1]

|
I
— — | delegateTarget.operation2()

operation operation2




312 Mik pEE

A.7.6 EE[d]

Redirector : [target : Redirectee, operation : B;]
Redirector = [operation < ..., target.operation, ...]
Redirectee : [operation : B;]

red : Redirector

redirector.operation <, target.operation

Redirection(Redirector : Redirector, target : target, operation : operation)

-
Redirector Redirectee )
Redirection
Redirector Redirectee
Redirectee redirectTarget >
operation() o-, operation()
B | |
redirectTarget.operation()
operation
\d J

A77 B

¢ : Conglomerator
c.operation <, c.operation2

Conglomeration(Conglomerator : Conglomerator,
operation : operation, operation2 : operation?2)

( Conglomerator A

Conglomeration

Conglomerator

>roperation() O-----[-------1 self::operation2()
operation2()
operation operation2
\_ P p )
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A.7.8 &3

Recursor : [/,
r : Recursor,

€l .
: B/, operation

r.operation <" r.operation

: Bm+1]a

Recursion(Recursor : Recursor, operation : operation)

Recursor
Recursion
Recursor
operation() O----q9------- self::operation()
L . operation
A7.9 VAEFHE
OriginalBebavior : [I; : B,"S™" operation : By.1, operation2 : Byol,

RevertedBebavior : [I; : B/ operation : B,,.1, operation2 : B,.»],

RevertedBehavior <: OriginalBebavior,

rb : RevertedBebavior,

rb.operation <~ rboperation2

RevertMethod(OriginalBehavior : OriginalBehavior,
RevertedBehavior : RevertedBebavior,

operation : operation, operation2 : operation2)

OriginalBehavior

operation2

OriginalBehavior

operation()

Revert Method

operation2()

added behavior...

RevertedBehavior

added behavior...

OriginalBehavior::operation2();

operation() o- — — -

T
L = s

1

RevertedBehavior

operation

313
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A7.10 IBAEZE

operation € meth(OriginalBehavior),
ExtendedBebavior <: OriginalBebavior,

eb : ExtendedBebavior,
eb.operation < ebroperation

ExtendMethod(OriginalBehavior : OriginalBehavior,
ExtendedBehavior : ExtendedBehavior,

operation : operation)

OriginalBehavior operation

Extend Method

OriginalBehavior

operation() <

[l added behavior... ]
OriginalBehavior::operation();
= _| added behavior...
ExtendedBehavior :
]
operation() O------- =
ExtendedBehavior
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A711 EIERER

del : DelConglomerator
delegateTarget : DelConglomerator
del.operation <~ delegateTarget.operation2

DelegatedConglomeration(Delegator : De/Conglomerator,
delegateTarget : delegateTarget, ,
operation : operation, operation2 : operation?2)

~
( Delegator delegate Target
Delegated Conglomeration
Delegator

Delegator delegateTarget
| —toperation() O------------- ~ . =

operation2() delegateTarget.operation2()

|
operation operation2

- J

A7.12 EFEEEISYT

rec : Recursor
redirectTarget : Recursor

rec.operation < redirect Target.operation

RedirectedRecursion(Recursor : Recursor,
redirectTarget : redirectTarget, operation : operation)

e N

Recursor redirectTarget

Redirected Recursion

Recursor
— Recursor redirectTarget —

operation() o- - - - - — — I ‘
redirectTarget.operation()

operation
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A.7.13 EHEEZERE

Delegator <: FamilyHead,
d : Delegator,
#b : FamilyHead,

d.operation <

n

fh.operation2,

Mik pBE

TrustedDelegation(Delegator : Delegator, FamilyHead : FamilyHead,
target : fh, operation : operation operation2 : operation?)

/

\

operation2 FamilyHead target
Trusted Delegation
FamilyHead
]
operation()
L~| operation2()
target
Delegator
O——
operation() O~ i~ = target.operation2();
Delegator operation
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A7.14 E3EBIEE 9

Redirector <: FamilyHead,

r : Redirector,

fh : FamilyHead,

r.operation < fh.operation,

TrustedRedirection(Redirector : Redirector, FamilyHead : FamilyHead,

target : fb, operation : operation)

(

\
FamilyHead target
Trusted Redirection
FamilyHead
operation()
target <=——
Redirector
operation() O-1---1 target.operation();
Redirector operation
J

317
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A7.15 RFBER

Delegator <: FamilyHead,
Sibling <: FamilyHead,
Delegator # Sibling,
Delegator #: Sibling,

d : Delegator,

sib : Sibling,

d.operation <

m
DeputizedDelegation(Delegator : Delegator,
FamilyHead : FamilyHead,
DelegateSibling : Sibling, target : sib,
operation : operation, operation2 : operation2)

~ sib.operation?2,

- R
operation FamilyHead operation2
J(—j Deputized Delegation
FamilyHead
operation()
operation2()
~|_DelegateSibling | Delegator
operation2() operation()O- — |- —| target.operation2(); \
target «—
DelegateSibling target Delegator




A.7 EDP EX

AT7.16 REREEMN

Redirector <: FamilyHead,

Sibling <: FamilyHead,
Redirector +# Sibling,
Redirector #: Sibling,

r : Redirector,
stb : Sibling,

: L. :
r.operation <" sib.operation,

DeputizedRedirection(Redirector : Redirector,
FamilyHead : FamilyHead,

RedirectSibling : Sibling, target : sib,

operation : operation)

( RedirectSibling

FamilyHead

operation

Deputized Redirection

FamilyHead

operation()

RedireciSibling

Redirector

319

operation()

operation() O—- —

(—> target

target.operation();

target

Redirector
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A.8 HEIHETE X

XELH T 6 EHIT R E L. XA LUE S X T iR
KB H &R E#E 2] 0% XM E RS PIN B —I4 .

A8.1 I

AbstractInterface(Abstractor : Abstractor, operation : operation,),
Inheritance(Superclass : Abstractor, Subclass : ConcreteClass),

: el.n—1n+1.. .
ConcreteClass = [operation; = b;'S"~"""" operation, <= b,]

FulfillMethod(Abstractor : Abstractor, Fulfiller : ConcreteClass,

operation : operation,,)

i R
Abstractor
Fulfill Method
Abstractor Superclass
Abstract
— i —
interface Inheritance
operation Subclass
operation Fulfiller
b J
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A.8.2 MZRBIAE
o : SinkHolder

o' : SourceAccess

x : TypeToCreate

VAR

7
0.5 v~ X

CreateObject(CreationSite : o'.s", TypeToCreate : TypeToCreate,

Retrieve(SinkHolder : SizkHolder, sink : s, SourceAccess : SourceAccess,

ObjectCreated : 0.5".x)

source : s', Retrieved : TypeToCreate)

321

RetrieveNew(Sink : SinkHolder, target : s, Retrieved : TypeToCreate,

Source : o/, selected : §)

/

\
target Sink Source
Retrieve New
SinkHolder SourceAccess
Retrieve
sink source Retrieved
CreationSite objectCreated ) 5
CreateObject
TypeToCreate )
selected Retrieved
15
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A8.3 KERHLE

o : SinkHolder
o' : SourceAccess
x : TypeToCreate

v
0.5 ~ x

CreateObject(CreationSite : o'.5", TypeToCreate : TypeToCreate,

ObjectCreated : 0'.5".x)
Retrieve(SinkHolder : SizkHolder, sink : s, SourceAccess : SourceAccess,

source : 5, Retrieved : TypeToCreate)

Mg pRE

RetrieveShared(Sink : SinkHolder, target : s, Retrieved : TypeToCreate.,
Source : o', selected : 5')

&

\

target Sink Source
Retrieve Shared
SinkHolder SourceAccess R
Retrieve
sink somfrce Retrieved )
CreationSite objectCreated ) N
4
CreateObject
TypeToCreate )
selected Retrieved
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A.8.4 FTRFFMATF

ObjectifierBase : [1; : B<'"],
Client : [ref : Obyectifier],
Client.someMethod <, Client.ref .I;,
FulfillMethod(Abstractor : ObjectifierBase,
Fulfiller : ConcreteObjectifier, operation : /;
Objectifier(Objectifier : ObjectifierBase,
ConcreteClass : ConcreteObjectifier, operation : /;)

)iEI...n

( N\
Objectifier
Obijectifier
3.
Abstractor
T Fulfill Method —
Fulfiller operation
ConcreteClass operation )
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A.8.5 IFRiB)

iel..m

Objectifier(Objectifier : Handler, ConcreteClass : Recursor;
operation : handleRequest),

Objectifier(Objectifier : Handler, ConcreteClass : Terminator;
operation : handleRequest),

init.someMethod <, obj.handleRequest,

init : Inttiator,

obj : Handler,

TrustedRedirection(Redirector : Recursor, FamilyHead : Handler,
target : obj, operation : handleRequest),

I'TrustedRedirection(Redirector : Terminator, FamilyHead : Handler,
target : 0bj, operation : handleRequest)

jel..n

ObjectRecursion(Handler : Handler, Recursor : Recursor, <",

Terminator : Termz'mztor/ 61"'”, Initiator : Initiator,
handleRequest : handleRequest, successor : oby)

4 . 14 R
Terminator Initiator Handler

Object Recursion
[

Objectifier
Obijectifier

ConcreteClassI operation

operation | FamilyHead

Trusted Redirection

Redirector ] target

handleRequest Recursor successor
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A.9 GoFiZitiERENX
WA, AT EHE 7 Fh e S GoF Wit R A E A1 PIN E.

A9.1 HIRTI[

Client.prodA : AbstractProductA
ProductA2 <: AbstractProductA
Retrieve(SinkHolder : Client, sink : someMethod, SourceAccess : Client,
source : prodA, Retrieved : ProductA2)
CreateObject(CreationSite : ConcreteFactory2.createProductA,
TypeToCreate : ProductA2,
objectCreated : ConcreteFactory2.CreateProductA.rtnVal)
FulfillMethod(Abstractor : AbstractFactory, Fulfiller : ConcreteFactory2,
operation : createProductA)

AbstractFactory(AbstractFactory : AbstractFactory,
ConcreteFactory : ConcreteFactory?2,
creator : createProductA,
AbstractProduct : AbstractProductA,
ConcreteProduct : ProductA?2)

~
Abstract Factory creator Client
Abstract Factory
¢ SourceAccess | SinkHolder
Abstractor | operation Retrieve
Fulfill Method sink | source | Retrieved
- Fulfiller | | -
/1 ( objectCreatedl CreationSite
Create Object
TypeToCreate
Concrete Factory Concrete Product Abstract Product
J
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A9.2 T F&%

Conglomeration(Conglomerator : Creator, operation : anOperation,
operation2 : factoryMethod)
FulfillMethod(Abstractor : Creator, Fulfiller : ConcreteCreator,
operation : factoryMethod)
Creator.product : Product
ConcreteCreator.factoryMethod ~ retVal
Retrieve(SinkHolder : Creator, sink : operation.any,
SourceAccess : Creator, source : operation2, Retrieved : Product)
ConcreteProduct <: Product
CreateObject(CreationSite : ConcreteCreator.factoryMethod,
TypeToCreate : ConcreteProduct, objectCreated : retVal)
FactoryMethod(Creator : Creator, ConcreteCreator : ConcreteCreator,
anOperation : anOperation,
factoryMethod : factoryMethod,
Product : Product, ConcreteProduct : ConcreteProduct)
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A.9 GoF &iERENX
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A9.3 FKifmz%
i€l..m

ObjectRecursion(Handler : Component, Recursor : Decorator; :

Terminator : ConcreteComponent/<' ", Initiator : any
handleRequest : operatz'onﬁ“ =%, successor :),

ExtendMethod(OriginalBehavior : Decorator
ExtendedBehavior : ConcreteDecoratorB,,
operation : operatz'on,/:d =)

ExtendMethod(OriginalBehavior : Decorator

ExtendedBehavior : ConcreteDecoratorA

kel...o

lel..p

. . ]
operation : operation IE

Decorator(Component : Component, Decorator : Decorator; <",

ConcreteComponent : ConcreteComponent/El S

ConcreteDecorator : ConcreteDecoratorB/fEI -
Terminator : ConcreteDecoratorA,'€"7,
. . kel..otp
operation : operation), )
e N\
ConcreteComponent componentObj Decorator
Decorator
Terminator | Recurser
— Object Recursion
. Handler
- i . h
Original Behavior operation
Extend Method
Extended Behavior )
Component ConcreteDecorator operation
. J
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A9.4 KIE

329

FulfillMethod(Abstractor : Subject, Fulfiller : Proxy,
operation : request)

FulfillMethod(Abstractor : Subject, Fulfiller : RealSubject,
operation : request)

DeputizedRedirection(Redirector : Proxy,

RedirectSibling : RealSubject,
FamilyHead : Subject,
target : any, operation : request)

Proxy(Subject : Subject, Proxy : Proxy, RealSubject : RealSubject,

request : request)

( request

Subject

operation )

Proxy

( operation

Fulfill Method —

| target

— Deputized Redirection

Fulfiller Abstractor )

\__ FamilyHead

l Redirector

\/

RealSubject

Proxy
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A9.5 EOEHE

RedirectedRecursion(Recursor : Handler,
redirectTarget : successor, operation : handleRequest)
ExtendMethod(OriginalBehavior : Handler
ExtendedBehavior : ConcreteHandler,
operation : handleRequest)

ChainOfResponsibility(Handler : Handler, .
ConcreteHandler : ConcreteHandler,
handleRequest : handleRequest)

4 N\
Handler
Chain of Responsibility
OriginalBehavior ) (" Recursor ] redirectTarget
— Extend Method — — Redirected Recursion T
ExtendedBehavior | operation operation
ConcreteHandler handlerRequest
2l J
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A9.6 1EIRT5;
FulfillMethod(Abstractor : AbstractClass, Fulfiller : ConcreteClass,

operation : primitiveOperation)
Conglomeration(Conglomerator : AbstractClass,
operation : templateMethod,
operation2 : primitiveOperation)
TemplateMethod(AbstractClass : AbstractClass,

ConcreteClass : ConcreteClass,
templateMethod : temzplateMethod,
primitiveOperation : primitiveOperation)

primitiveOperation templateMethod

Template Method

operation ) ( operation2 operation
] Fulfill Method 1 Conglomeration
Fulfiller | Abstractor ) \_ Conglomerator

ConcreteClass AbstractClass
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