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Refactorings am DFE

Add Parameter (#8INB%0) 275
Change Bidirectional Association to Unidirectional ORI e REXBMCH AL 200
Change Reference to Value (43R RECTEER S 183
Change Unidirectional Association to Bidirectional (3§ 7 je) 5 BeC AW Il ) 197
Change Value to Reference ¢ ¥l & A3 E) 179
Collapse Hierarchy ¢ {frB 8k & KR a4
Consolidate Conditional Fxpression ¢ & 141 3%) 240
Consolidate Duplicate Conditional Fragments (47 EE IR B 243
Convert Procedural Design o Objects (¥ ITRALGE A A28 3] 368
Decompose Conditional (4187 %&41240) 238
Duplicate Observed Data ( B [ HIW IR ] 189
Encapsulate Collection (%5#%4E) 208
Encapsulate Downcast (#3 [ P& | 34 308
Encapsulate Field ¢ BE) 206
Extract Class ({2153%%) 149
Extract Hicrarchy (3RM8ERGR) 375
Extract Interface (45341 1) 341
Extract Method (}@%% 6 %00 110
Extract Subclass (34T 4 330
Extracl Superclass  #gadi ) 336
Form Template Method ¢ %818 t54] i %) 345
Hide Delegate (F3ff [ LFEXRE] O 157
Hide Method ( B ¥ 303
Inline Class (4 ARRELILS 154
Inline Method (4 B ¥ Py L4 117
Inline Temp CRFifn Y4 A W ERLE) 119
Introduce Assertion (5] AT 267
Introduce Explaining Variable ¢4 AR HAEF ) 124
Introduce Foreign Method (5| A 4R %) 162
Introduce Local Extension (5| AZHI ke ) 164
introduce Null Object (1A Null %% ) 260
Introduce Parameter Object (3| AZ¥H %) 293
Move Field (HEF ) 146
Move Method (#E H30) 142
Parameterize Method ¢ %A ¥iEH 25D 283
Preserve Whole Ohject ({REFTT 8508 288
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Pull Up Constructor Body « #J1&% B B AR Ik 150

Pull Up Field ({1 §2)

Pull Up Methed (BREL F4r)

Push Down Field (i1 F#)

Push Down Method (4 T#)

Remove Assignments to Parameters ¢ FEFE R 2 SRR ATz 1)
Remove Control Flag ¢ BERi= M1l

Remove Middle Man (FZES 4 A A )

Remove Parameter { FEEEB 3D

Remove Setting Method ¢ ¥ 12 1% {E ef) £

Rename Method ( B dn ¥ s 40)

Replace Array with Object  LLXS %7/ #4))

Replace Conditional with Polymorphism 2035 &8 &R0

Replace Constructor with Factory Method ( LA T I Bl IS A ¥
Replace Data Value with Object ( CAR S FUAEE M

Replace Delegalion with Inheritance { LAZE ARH B3

Replace Error Code with Exception ( 2L S 4 T/0HE2A4 )

Replace Exception with Test ¢ DU IR {E 760

Replace Inheritance with Delegation ( U ZeH- Bz fC4k A )

Replace Magic Number with Symbolic Constant ¢ A< TR BB L8 ¥
Replace Method with Method Object  LIpg %4 2R LEE #1)

Replace Nested Conditional with Guard Clauses (b PiBRJEL/R B 42 %41 )
Replace Parameter with Explicit Methods { BB o 2B 4L 2%
Replace Parameter with Method « DL pf ¥ 2 8

Replace Record with Data Class ¢ BRI {0l 5:)

Replace Subclass with Fields (DLEEEAL /%)

Replace Temp with Query (LI BR{CIKMNER)

Replace Type Code with Class ( BLAEL{SAY 544

Replace Type Code with Stae/Strategy ( LA State/Strategy £ LB J155)
Replace Type Code with Subclasses (L7 258 {4 RIRIA0)

Self Encapsulate Field  [1335(4 )

Separate Domain from Presentation CEATELMIFIA -8R 59)
Separate Query from Modifier (4§ T80 M CRIE LR £ 5 59)

Split Temporary Variable { FI87HEIN 27 &)

Substitute Algorithm ( FMRAIE L)

Tease Apart Inheritance ¢ i 8 1T 4M Ak RK E )
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BRI M (B . AR AT (TR LR (R F
HALRIANBATME S, Wl R, EERFSS TR, LR
WERES, BRI L AWEANE.

A TEW] (refactoring) MUABRTT, WALARAE [ LA+ RaHTEnl+H A
EAE | EHIREEEE, TEM | RERREREMETE A Y EE LA
EAMATEIERMAE T, BHME. =5, T8 BR, CHIMNEE,
MENAMZH MEE: [ERNRUEY LHARE | 2R WA 8,
MRV HITE . BE AR, ATHEEER. X0HME, £ RMF TR
AR T, SRS BT RTATEN . ISR TR R MRS, a4
TR A R, s T A e Ry

fFA—PRFER, FESEE TN T ERBHAR — RN E RS 5
%, BEMAMNEC. Wi, TAGSEBN AT ATIRERY (558 ]
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REBFRRA BRI, QRN IRE, 4 T FEEm BRI AR SN E LT
E, TREPRRR] &VHT #E,
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(Refactoring} NI Avamt. M ME, FFHRFERAEEGLTR, WKAE
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VIMREARS, BREESSTIFINTEEL B 1, BRSBTS,
HECRATFH B IR ATHTERMEIE, flh UL FRR RSN LA &
. RS Re, EREHNAS SR, Tl A, B hein
AREE (BH, MELTEARILER) , 42 [AFRER, A5 ARA]
RERE, HAALEAME GTERGRERIZ L BHETRE BRI E MR
CANABIAED WA TRUBEN ISR, BN, FROEXHE, BT
PR R DRGSR, LR [ TR | MA, SRR EERMEE
T BUETAST [HAMAKRZ BahEMTR] MEAREMLRAER L
FIAVASHEM. ARIRD PEBBNSE, 12 a5 ER L AMER. PLas
AEN TREW| B8, NEEBENERVE L - -Meh S BHHES. —H-
R, ——RA BERNBFIERN, thERHSHNEK,

AR 14 FRE], Smalitalk THRHBO & AL EMT B, RH3F Smalltalk puy,
RETHLRET A, ETFHERO IR (RS ANTEEN) |, SN 5R
CZET] BATE Java, C++ FE AN RERAEPRINE BULEW LA,

WA ABIA, EM (refactoring) # 5 ¥ 2 g S5¥05 ] #ER (design patterns ) it .
TB#ESAE,  (Refactoring) 05 (Design Patterns) #%. GoF WA [t
AERRET BA5], BABIES Martin /5 5 [ A5 FRARBEBE T A 404
RN ENTH, L2 GoF 9 BA L HARAH B LmRL. | BT
MR P AN TR, URBEHN RN RE. RAARELHF Martin 2
[t R F 2 — A AL B £ — HDRAL, 1R Tul b AT A T ALK
HRIFORA, | ER 5 FR Martin B 152K DAERI A B L~z o047
#, AAEEAFLLRPENERL L, | RILHHEL, BHFLHEERER
HERFURREH [RSTHE TETEH. HOES, B2 T HNESEHH
RN EMHA LSS R EERE, BAER (R AL XP, eXireme
Programming) MIEMMHE [ AEHF ], BEEFTE, MhibRESH.
EUTRARRIFREGIT, 8GN, HANEARRSE, M5 SR
Bo AMAR, HAATH!
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It RS SR CRE T ATEHURiE (bad smell) . TH (refactoring) . R THE
3, (design pattems) FIZE LA, JFRMLUSHEE, LAHMAR, Ga. AN
Fri o AHREGA 1 - MBI PR EA R G 0E G, &8 TR | 285
REfER G na TR, miEl. 2%, dK. gL 4%, B4, mh H
W, M, AR, U REETHERL ZH, SEKREMEY (UAiEHE
L HIREO)

WHENTARIFS, 5%, RELTRRMNSE, BAFARLTHFY.

A UREH L RATOORE, MRERHE (KXYF, TR | RAME
B A BB RATRE AR class, final, reference, public, package. .. X B5 845 .
5 Java Sitt BEAHRAI AR, B Tn, BT, R R e T B &
LR TAE, A FRARENE.

PTG ER IR Java STEAMA “field” A "method". EfIHL+
C++ H] "data member" 1 "member function”. T HBURELTRITE, LBE
RARER, RETITRER (6 AR - DR ‘method” #3
. BIRIEREEARE. AEE “type" PP TRUBI, MR AL, RN
T L AEZ M, "instance” 34 b AF wm "argument” #X 3|
BOmFE k] X LMER, [static 8L reference (53| . [ reference
MES value B | FRNGEHMrEL, HEMD FOBRTEE. LI,
& EABPEIRTOT LR A RIS R

ADEEBELR FRDEHE (DUhL, HehH) 7, BEESREY, #1]
(Bd) MO KA SRR, ERDE G T 2R M2Ae s A 38, FrLLK
PR

I (AT CBETRET 2003/06/18 12 HIR, BIE FLA,
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Martin Fowler I+ SR SE MM R fi. EAMCY AN, XERILEE
ERELTRE LfERERL. B MR SlREXRN A, PREARBH
PRy PR S, Soow (R TEER T, AR RN E 82
SRR, AERE S LLR SO BB H IR 10 500 LA,

IR/ GiF. ETRTTE—A pass, RATEH [, PR (ETH)
iz & R [ AR BRI, REVR )T — MBMERE 4 pass, B
DHIBMREMERE SN ERRA L FEBRAR. ETRANE. PERE
s REN L. NETEURANBORN, NEHTAEE, TAHAR
H1©.

AT EHAREE, UMM REAGEY, REST 10 ENSHIT
oM T A PRANEALT AL hig ERNIERR. R R AT ET
TAMALA R S PR R AR . RIBENEB RGP TR B (¥
W4T AREBRBENANES S, BHECATmmES AL, BIERL,
BANE. BFFEARR. BEWI 28, QI TI2. RIEENE RS,
HIRFNEE] (Design Patterns) . (Refactoring) . {Agile...) . {UML..} .
(XP.b ZROBEDCBENG TG, 0S4 TEmirs.

PR (AT LBRPAEE A RS BDEM] HEE. EBAEE, K
Uikl REEDD B, PRGNS RAMEN. W,

REE 2003/06/18 FLBFH

jjhou@jjhou.com (HEFHE)
hitp:/fwww jjhou.com (E45) (AIBAHE# http://www jjhou.com/terms.htm )
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LR ~K, JBIC (EA) MEHFRBERY, S2ARZME, LE S8
AEEAAT MR, BE LIRS, REZT—MHIBNET AR, &
BZEBRE—EN R R, M8 SRR DR AS, S8 TR 0 B
mail %45 Martin Fowler £, I T i Martin ZHTR-OHEE, 2T e
AEHH, BEMENBRLUGEE, M8 THA K EBE R — A
REHTREOVRRY, JHTE A EmNE S R YRR E R T
B, XS AR E —RE T,

NG USRS KB R R AR, R AR A B IRE
UERETTHEZITMREA T — RUCTUTIE, KB R BEkpRE
B BRCERALN, MALTE—RETUDME, 985 THIRA (Ei)
TR, MERLLACH NI,

B KBTE] TEH XA, R7E2001 410 H. 7E4E, ERISARE LSS
R QU OFEETRAE. B THEAYR T S20ER 58, LB
TR SRR RN, DCREHINE, RS RAD B [ 2040 F) 4
T, AIEEIEER (crack) 15 8, ERMEREA T E B, X
AREFIAISE: i Kent Beck f5 Martin Fowler B ASETE- &, XP B B I ST
FERIEETEMNE — BRI ER refactoring — EEFA [E84] |
BITELFM, T AR E.

K—HARBUHEANETE . 92ARNAMD, KUETFRTZLE ) TBER ) —
S, ERNEHESRERERTY, TRATER, WEAMR., BHEXaR
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B, AR BMRRE R THEKCE BE| MRS, B2, Joshua
Kerievsky {ETRES % 4y (A H XPY (R (RMERESID —5) FH A
il R AER R SR LR (over-engineering) . 1XE P
RUTRsL, AR EMERR AT HE AR, M T3 ] BT R E— DS
.M B (BB T, Joshua B T "Refactoring (o Patterns" &7 X &
IXAEAE AN A DR R 0 Sk M, BB B T BRI T ¥ T SR . T
BT CEB L) Interner BHCEHIAMA IR, LEEWHNE.

T RIRGE) MM TR, AL (ERY 5 GRTELEY FAR [Tava 79kHE
2] . AERERZHHAFIRTHAREE. Thl, REROEEERA (ER)
EEAEART G, REUEFELE. 1 TEMNARCETELHRTL, M
ERAEMCAEN PRS- REETL BRTRERY (HE5HE] &
BT BBV 5K, BT LMAER S IREM [fhE] - i (et
FRAY  BERBOFUNEEN, RHELLEA B4 8.

BTEL, FefRFF iR s AR 200, AR MERNESR: T4, SRz
HHEE MTRERETIEKEENER, FEASEHRE: Bk, %3
FER TR TR NFRME R Java A, LKA AERN L | #E Eclipse),
TP EBURAERIIE, ARTLOAERA B EHEER. Wi
ERITRAEEZ— BAEN LR BILFEGEIR.

fhr, BB 2R TR P HRE AT, BT /A ER AR, R0
ARE, BRFAFFESHE. [RRUTE RN SR, RYHESRD. |

BT JERAREE o — 0 BT R T R A B, IR A (ER) ML,
Martin Fowler % i, 15— W[l BH RERE), HEREREEE— SHETER
HIXF R AR,

RE¥S 20036 H 11 H
AR

P.S. REEZTAGHISBE DA BEEOLATIN. ERM 3, 24
AL B TR0, BURMSR LT, (ERAEEE R MR T (S
XA - AT R FamT RN, SERALEARBEMST. MABBERT
LHBR Sk . AR, W, kB AR,
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EHG Crefactoring) X MEE5% H Smallialk BT, REAMBATHAE SHEE L
T, HTEHNE framework (FF42) JFRPAFTEA T —84, BLL2 framework
TTRABIHEH CH RN, RGBT A/ A 18 % 1 T class hierarchies
CREVEER) M, SIITRE DAL AR b2 M REE, EHGESSE
FHOKIE. framework ¥it7 M, RRRANRE FRETLTH, CHELSR
WEMER R KT, flwmE, ORI M B R R MR T 2T
SHRE. RENMEIE, BEHOXE BEEH — ¥ famework TS5,
M — B At

B, BT ARG GEK FHALEREG. EAIE A s (R AR, X
ATRE I Sl EHR . R ER LSS, ATHESR MR A H E R W R
Ao NUR TR AL, TESFMN, NBRTEA, PRIZH U CADALES, Rk
BT EREBEREIL T, TREER, AL, R EI PR AT B0y E AT
TEGRNBEIE S, BERGHCETARS, METHEAT. & 78% 5
2, EMLRRRULET. R {Design Patternsy 1571 54 =43 CEpJE)) g
ZHRIE: design patterns CFIHEA) W refactoring (EHY) BT Fér. &M 7
EA ) RERBE 8400, OERFUIEEE, BY— A,

Martin Fowler MIAT) A ULtk E M BB A T RALE, 0720 6 R0 @58 115
WE T, BUEE. ATMBE N RN Cprinciples) MEESEF X (best
practices) . JF-3R H A L] foT 3 4/% B0 0 FF S50 AR IO R R B sk i 2 IR LRE—
o BIEM LR (catalog of refactoring) , HHE—TnEIA4T FrE LI
MW T-H: (code transformation) JNHLAIE A . FACIRH B Extract Method I
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Move Field & LKA AER ik, HAERURL, RMAYEBBIEEAEREG#TE
AT AR OCEE . A CTORT R L TR A D T B R — R a0 SR £
S, X TR Ay R . (Rl STk A R I 2 Frm A G TR
R, e HBIRE L.

BR—ARALQAEN. - X—NBRTEH, B 30000 Z0 555 AT Kent Beck 4%
Mg STEF (1%iF: RN paiv-programming, B2 i%IRE)& eXtreme Programming
THIFTE TR, B w2 ) . RITEAA BRCRMEEMSD, RirfkHE—
B i, RAEWLE R ERRE ] MRT. RAEHBLSEEET GO,
MHFREEADENTRE, BT, REEEFERRZEEEN, HNRERE
R £,

— Erich Gamma

Object Technology International, Inc.
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MBI TR ST — A FRR A RS0 R class hierarchy R B & E),
BE CIFRARBTH R, ORI ANME RS, B2 classes T
classes FNEFEM T —16figil, N2 (EA) classes LRSI A. HRIXEEW T
AT subclasses, SEBT (ovemidden) P AJEEEE, NEy superclass
WilaB, AL T BB LT, B —Lih A, superclass ML JE
AR RAFEAR, K H ) BT R subclasses 1 & TR AT T, L
7 subclasses HOtH IR B, TS ol LU A TS class hierarchy B E2 5L,

ZAUEH T RECURHEEERIZERT, el fs —F, HILHIRAET
W, WERFE LERTLNET, WAREREHANER). TRLEE, &
SRR B A TR M B B (4

Bl A0 A i 5 R T FEIR AN class hierarchy I T/EFIFF R, HiRM0 0 g%
EMER. EFEAMREE, YR NEGE N, flr A TEAIE A A S Rt
R, AR B A BRI, PSR T TP K B} ) e
UTIZAN class hicrarchy, JHHE T M — V60, s 7, ATIRS I 43T,
M R AFEEETTR, EABMAF classes T AEF H A classes.

BHASRTAEX. BEHARE, FETHEN. BEURELNHZRRA,
WEDRCER U L, R RN VESB R, 1FAKILERT. B
MHRPHE T @A H LA, RITFW BRE AT (8% BT (T .
MEZNEES M, RTLLERISITIMAM, SRR 250 =% 4.
B £ T Sk SRS A R MO AT IR PR T A, X2 A TR
HEM 2028, MERETIERRY TURBERET RS, FFE0 A%
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W IUAE T ThkE.

PRRFIZA R A AT AR A I IR (B - DRMIRTE) AN
M7 PR RGN LR VEEEY,  [WAEEY LUET, BATEHE] .

BLFEANRE CHRLRAE, EARBRM MR . APHZE MRS &%
B, MARHEF RS R TR, THEARE, SO RH TR ET M.

Ja3k, MHBWHBEE, JLTAKTFESSES RS, Kent Beck B35 5 M T U
M TILAER UGN F, LPREEEN oL RS R E AR L 2%
BACKG. XA IRA RS, LA E (refactoring ) 13X M EELIIN B T HYE I & 5,
(BRk T REZABMZHL It~ R ARG Kene FIEAL—48 ) C 22800 T X
FH A EOHY T RE ] MK, HBIREEAEY,

H’Z\EE*@ (Refactoring ) ?

PrHE M R — TR FERBCRRIAMEIT A AT T, AT 53,
LLRBEFRNEE . EHR—ITAmMN. S NGN. SE1ENRTE
BPE, UK RREE TN AR IR R, AR R, T
[FERETEER ] .

ARG LGB et | 7 XA AA . BRE TR TR

B RNHIARAS R TR (coding) . HHMAE REMLEY, #5F
HETPERRES. (LR, BMHRIEIGGE, AMIABERLR, T 5 B s i) B
Y, BHEMEHREY. RGBSR, S000EM A T RS % 5
SLESMIEMEIT A,

[N EFSUAR. BNEELE—MHESRT, BTL HERELARIT,
TRITT UL M e TR i R, BRSNS ERN R, R
BRTR, RRFEREMIK (fiold) A4 class BEIB—4 class, LA
BA A ERE (method) frH K T AR, BATE class hierarchy B3
O BT T, HA, RORE, XN EE 2Rk a0 LR A 3%
SRR, X —MN B BRSSO AE A
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B EH (refactoring) . R LA HAEFE S, RSB EEAFL -
DI EIRTIR, MR TR RTERERE k. FREGFHTRS, fFaLl
F TR Kk E ) o Lk — MR AR B R T RN
it

BEBFEHL?

A A EMIER (guide to refactoring) , HEUEFRATE ., BHHGRESE
TRIN G EA—Pi ] 5535 H @ s sidT B R RSB ERTT A TEIA
RAE| (B8R . FHAENEREERTE.

B, HRNEL MR L. RERBREEEANEN, HAR ST N
PERN RGeSO A AR, WETRAEBMT. FUREEE- MR T
BER, B 1R AN, Kb g R G, BT ST oK
MM RALT . HMERA T A B RS, DARMRGHEET.
RIVBmEEMIKREARAE, X HFRaRiE.

FLERAEAY CBRERL. &N, LASTREE REARAETENNE
iy —2ERIB. % 3 1 Kent Beck /M AMIATIRH (ARSI AY T4RBKIE ] | LLAWIITIE
MERBRELHRE. (W] CERP AR EENRE, 4 TH%IM
AR RN Jave JRRES, AR R

KPHBLEHSY, THLHE (catalog of refactorings) . M S FiEfiEE 12 &,
BAR—BHERANIER, AR MRS, KPOBEAIIERAeTAERE T X
MAHEMBD., BYREMEIEA — B4 Replace Conditional with
Polymorphism — Wi, 1200 2 R SRERIN—F — B2 2w, REWX
AR PG — 1 SRS 343

ATHT RMAEVIENRILE, BRESERRMNZ IR RS,
Bill Opdyke 7E5 13 2 il BRI AR | BT R TR BRI L5
Don Robets 41 John Brant 758 14 #BHEMUTARMAR — UL THE. RivE
JA—F (15 %) WA BMIARIRSRAE, Kent Beck.
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fF Java PizHEN

KRR Java BET SR, B A 0T DAZEILARIT S Hpskall, T Lt ARk
PREBE HAE S T4 WA B8, HEEHF R EA B IVEA Tava, FAAE
EREBANER . WSS P~ R, HFREE ST DREFT B,
PR ELCA RO R H AR AT AR D7 ]ihis 577 H £ & B8

AT BRI B EARIRA AL, R AR Tava 377 B S804
Fr LR E R AE AT inner class (AR | reflection (REFHLEL) . thread (258 D)
RARZ 5 A Java #5011, X RBAR AL GEH RN FE R,

R ZITERTR, FLEEMNERN AL X R (concurrent) H§ AR ( distributed )
Bz, MEFELFIHTSEENYE, ORTABHE0TE.

R AR ?

£ BIAC VIR, BIETSLRERI R A, 50 RTINS, A
RERLHARFUERIORT, CUFITH lova T 2 HLUEH Java, [
WER—HSAEAARE B L, TN & C ESTHRI AT RS
WL Java R WG, TR SHLBG 1 EhA AT,

REXTNERENT, BM (refactoring) Af | RERHEFR LB, SRt
Jfi (senior designers) FIALMIHLRIN Carchitects) WA LETREWER, 7
HOMIRE e €A, BIFRHETR. SREFNTEAREIANEME
Ao RIRIZHE A BES RIS BT R R, AR, 028 14
TR, WRIRAE Java AMOIES, X -SEHDE, RGOSR 1 0
W D EBE SIS

THRESVFR: GTREENE LS BN FEHRE 1A

B NRIEMEEARNA, EHEE S, LhREple s BT,

B QURIRASINEN AN ZEY, WRILHEZ, S5 I EREI4)
BRI AR ER ) .

Refactoring - Improving the Design of Existing Code




A7 by Martin Fowler xix

B OURRARSE IR A A R, EHES 3 F. EAEIFH UL,
IR [IXEFEEN. .

B OWRFHEL (B0 B7E, FUEREZWNE, Rin RS EY
%3 (refactoring catalog) . -JHIIVHREENEEF, EEHTHA. &
DHMBFEAY. BREERELHEMEN, HEHRe, beREMR.
ik R ARTORMEMET, GEITH AP e e, wiMRT
MWindE EZAZIOH TERET] , FTHEE S E,

I RIABBE L

BAAB—THE A, BLAIR: FESRR 7 — KEARR, RIBBAL L
TETH AL FOERSEN A— KB, XA BRARZhbI 12
THEMAKE, HERHERIZ A TEETTR VAR T .

B A B T484° B2 Ward Cunningham #1 Kent Beck. {148 TR EH
AT R - MLORRD . #ENUCHTETEhER Y. TLBETHEY
£, ENAR Kemt W&, SUREFEL AN ETH, FEERBTRE
K—FF,

Ralph Johnson 7f. University of Illinois. Urbana-Champaign ( 57517 A2 7 RIE40 45
£ WG T AR, R PMIAE A BIEAR Cobject technolegy ) 195K BRTTRRIN
% . Ralph R EEMHEARRBINE, fhi—Lip b i — S EgIFENRE.
Bill Opdyke f1§ L i¢ 302 EAGATFTMRAS B — 61 iF 40 B AE . Jobn Brant A Don
Roberts R AWML I'STRET, RIJET—1TH — FHHHIER (Refactoring
Browser) , ff Smalltalk F2/F B4 THE.

58]

RETTREFARRAIL, REFEREDY A BTHIAT, 7%, FALEE
FA, Kent Beck #5 [ HE AMHE. Kent R (Detroit) MBKEM LT
A Smalltalk Report BT —FH 10 3 [Beck, hanoi], MILIE T RBH0E Bk, 1S
B LABURTHEEAEHER. TIIERT (] Tt sRs
o Kent A FALM FAINE, M RRRE | XMESHRM, YRE3H
WA, SEROANE D, ERMRETEHRTRXALY, TAM. B
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WAMMOZAM: R STUA DA BTREY. METHES EHALR,
Bt REEREACABERA RE.

SRALHNE, KAFED -2 AES0 2, LRI EBALE
FITH) A AR At #HBI A . Kenl Beck, John Brant, William Opdyke ! Don Roberts
A G & TR AEY, JEAh Rich Garzaniti #8 Ron Jeffries TSR I T — Ly
EEOE S X3 =0

CHEMREIHN—FSE, FEHSL R HATEZRE TEANEE. W
LAE. Addison-Wesley [f) Carter Ut i85 (3 A 2 —BERTHHE S [ . fd B

# Ken Auver, Rolemodel Software, Ing,

Joshua Bloch, Sun Microsystems, Java Software

oW

John Brant, University of Tllinois at Urbana-Champaign

v

Scott Corley, High Voltage Software. Inc,
Ward Cunningham, Cunningham & Cunningham, Tne.
Stéphanc Ducasse

Erich Gamma, Object Technology International, Inc.

L G A o

Ron Jeffrics

Ralph Johnson, University of Illinois
Yoshua Kerievsky, Industrial Logic, Inc,
Doug Lea, SUNY Oswego

b N v

v

Sander Tichelaar

WA AR T ABU T AR, A DERST IEMRE & TS 4
MR, U RERN R R EE MR, RN RGBE i
FH- %: Wad 5 Ron @ {RUEDH SN (AHATA UML B) 148075
AEHE1H, Joshuva BINREEN L ZPEH AT code skeiches)

BT EARRA, EHREFCANHEE, XLANETRETH, SETR
IR TIHE PR B HBBAEN. 118 Leif Bennett, Michael Feathers, Michzel
Finney, Neil Galarneau, Hishar Ghazouli, Tony Gould, John Isner, Brian Marick, Ralf
Reissing, John Salt, Mark Swanson, Dave Thomas ¥ Don Wells. 35 AHELH uw
WRIRESA, FERAERIGIER, H8 RS,
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FRKESFE (Common Refactoring)

Alternative Classes with
Bifferent Interfaces,
p&5

Rername Method (213), Move Method (142)

Comments, p&7

Extract Method (110), Introduce Assertion (267)

Data Ciass, p86

Move Method (142), Encapsulate Field (206),
Encapsulate Collection (208)

Data Clumps. p81

Extract Class (149), Introduce Parameter Object (295),
Preserve Whole Object (288)

Divergent Change, p79

Extract Class (149)

Duplicated Cede, p76

-

Extract Method (110). Extract Class (149),

\Pull Up Method (322), Form Tempiate Method (345)

Feature Envy, pgo

Move Method (142), Move Field (146), Extract Method (110)

Inappropriate Intimacy,
n8S

Move Method (142), Move Field (146), Change Bidirectional
\Association to Unidirectional (200). Replace Inheritance
with Delegation (352), Hide Delegate (157)

Incomplete Library
Class, p&6

Introduce Foreign Method (162),
Introduce Local Extension (164)

Large Class, p78

Extract Class (149, Extract Subclass (330), Extract
Interface (341), Replace Data Value with Object {(175)

lazy Ciass. p.83

infine Class (154}, Collapse Hierarchy (344)

Long Methad, p76

L

Extract Method (110), Replace Temp With Query (120),
Replace Method with Method Object (135),
Decompose Conditional (238)

REEE ARAEIE Csmell) FUF AT ER T “refuctorings) LT FKWHEHFRILL.
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Message Chains, p84 Hide Delegate (157)

Middle Man, pRS Remove Middle Man (160), infine Method (117,
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KT SIS (smell) FIE-Fh & B THE (refactorings} £ LIEL N HF AT,

Refactoring — Improving the Design of Existing Code



A=

T by i
A by fE 1Y
& (Foreword) by Erich Gamma

B 7 (Preface) by Martin Fowler

F1E

B2E:

A1 2 EH (Refactoring) ?

AT BT

% AL ?

ST A RS |

Bigt

r EH, B—1EH (Refactoring, a First Example)
DL

L2 ERRN—H

L3 S EA eratement )

142 %£& (polymorphism) BUALH i 4 X 4 1 W4
1.5 £51%

EHEN (Principles in Refactoring)

2.1 fTIREMR?

2.2 HTE R

2.3 [EE?

24 BANERIR?

2.5 EHEHE

2.6 B S

2.7 54 5488 (Performance)

2.8 BRI A b ?

5K

Contents

xiil
XV
XVl
xvii
Xviil
Xix

Xix

[ B

Refactoring — Improving the Design of Existing Code




viii Bx

B3 &, REHEAE (Bad Smells in Code, by Kent Beck and Martin Fowler) 715

3.1 Duplicated Code { EH 43D 76
3.2 Tong Method G P30 76
3.3 Large Class (13 A%) 78
3.4 Long Parameter List (IS4 78
3.5 Divergent Change ( & §a 4L 79
3.6 Shortgun Surgery (FE\ETD) 80
3.7 Feature Envy (KA 80
3.8 Data Clumps (¥i#EiEAD 81
3.9 Primitive Obsession (A% {RHH) 81
3.10 Switch Statements {switch TR{RI5) 82
3.11 Parallel Inhenitance Hierarchies ( AT R AR ) 83
3.12 Lazy Class (D) 83
3.13 Speculative Generality (E& LR KM 83
3.14 Temporary Field (% AEBHHH 0L 84
3.15 Message Chains (it FF#5r AT B6E) 84
3.16 Migdle Man (T[R4 F A 85
3.17 Inappropriate Intimacy (B X% } 85
3.18 Alternative Classes with Different Interfaces ( & fif[a] T #2) 85
3.19 Incomplete Library Class ( 52 2518 EHEX) 86
3.20 Data Class (SERERISURZ) 86
3.21 Refused Bequest ( #1 #8515 18) 87
3.22 Comments ( TERIER) 87
SB4E: WHBAKE (Building Tests) 89
4.1 BERALH (Self-testing Code) HHME 89
4.2 JUnit JAHERE (Testing Framework ) 91
4.3 B E LW 97
B58: BHER (Toward a Catalog of Refactorings) 103
5.1 BERAIEFEHER (Format of Refactorings) 103
5.2 FHE5IH 1 (Finding References ) 105
5.3 X LB AL W& £ R 106
FOE: EHLIUTMEY (Composing Methods } , 109
6.1 Extract Method (I24kE %0 110

Refactoring — Improving the Design of Existing Code



A& ix
6.2 Inline Method (44§ A %4 17
6.3 Inline Temp CHYIGAT 4 B P§BEfL ) 119
6.4 Replace Temp With Query (BLAESNTE) 120
6.5 Introduce Explaining Variable (3| AEBHTE) 124
6.6 Split Temporary Variable (7}##if504 R ) 128
6.7 Remove Assignments to Parameters (BERXM Z2EMEAAZIE) 131
6.8 Replace Method with Method Object ( LAFA ¥t SRS 40 135
6.9 Substitute Algorithm (Rt {RAISEIE) 139

ETE: THREZBHEEN (Moving Features Between Objects ) 141
7.1 Move Method (#R¥2 %0 142
7.2 Move Field (#i#51588) 146
7.3 Bxtract Class (H25) 149
7.4 Inline Class C#5K EEAL) 154
7.5 Hide Delegate (&8s [ZHXE] ) 157
7.6 Remove Middle Man BB r{R] A 160
7.7 Introduce Foreign Method (5] A4 01 ¥0 162
7.8 Introduce Local Extension (3] A A #bdr & ) 164

A8 H: HEASUWHE (Organizing Data) 169
8.1 Self Encapsulate Field ( & #3548)18) 171
8.2 Replace Data Value with Object ¢ DR SEAC BAE D 175
8.3 Change Vaulue to Reference (3 5L {E 808 R M%) 17%
8.4 Change Reference to Value CHf MRS ECH MM S 183
8.5 Replace Array with Object ( LARJ SELE4) 186
8.6 Duplicate Observed Data (B [ M EE 189
8.7 Change Unidirectional Association to Bidirectional 197

CREP 1 REXBCH TR
8.8 Change Bidirectional Association to Unidirectional 200
R IR) TR )
8.9 Replace Magic Number with Symbolic Constant 204
(LIS & i S iR
8.10 Encapsulate Field (#5151 206
8.11 Encapsulate Collection (F3EE &) 208
8.12 Replace Record with Data Class ( LAYIE KER{R i %) 217
8.13 Replace Type Code with Class ( LA3$HR {£7 %150 218

Refactoring — nproving the Design of Existing Code



x H K
8.14 Replace Type Code with Subclasses 223
CEAFRECALRIT)
8.15 Replace Type Code with State/Strategy 227
(L State/Strategy BUCRIHITS)
8.16 Replace Subclass with Fields ( DL BB LT3 232
BoE: &R AR (Simplifying Conditionat Expressions) 237
9.1 Decompose Conditional (74 &) 238
9.2 Consolidate Conditional Expression (547 240
9.3 Consolidate Duplicate Conditional Fragments 243
CGHFEEMAMTRR
9.4 Remove Control Flag ( BB {E SR 245
9.5 Replace Nested Conditional with Guard Clauses 250
CLTESBACRE F LD
9.6 Replace Conditional with Polymorphism (UL & &RERICEMAA) 255
9,7 Introduce Nuli Object (5] A Null F£) 260
9.8 Introduce Assertion (5| ABTE) 267
FE: HERRAEA (Making Method Calls Simpler) 271
10.1 Rename Method ¢ B dn 41 5K #0) 273
10.2 Add Parameter (& %0 275
10.3 Remove Parameter (2% 277
10.4 Separate Query from Modifier CH& AR B LEHIE) 279
10.5 Parameterize Method ( & B## 4 250 283
10.6 Replace Parameter with Explicit Methods ¢ LAEH# REURACHE) 285
10.7 Preserve Whole Object (fREFX % %) 288
10.8 Replace Parameter with Method ( LAFRI¥ AL S #0) 292
(0.9 Tntroduce Parameter Ohject (5] AZE %) 295
10.10 Remove Setting Method (IS 55 {1 i/ %) 300
10.11 Hide Method ( B3t MR %) 303
10,12 Replace Constructor with Factory Method
(AT S st i 50 304
10.13 Encapsulate Downeast (#4%5 [ Fie! | ZhF) 308
10.14 Replace Error Code with Exception ( DL B L EHEED) 310
10.15 Repiace Exception with Test ¢ AR K a) 315
B E: HHEERXRE (Dealing with Generalization) 319
11.1 Pull Up Field (fi{i& k%) 320
11.2 Pull Up Method (R¥ L) 3

Refactoring — Improving the Design of Existing Code



Xi

11.3 Pull Up Constructor Body ({nz@# 4 L)

11.4 Push Down Method ( iR T4 )

[ 1.5 Push Down Field ({Hi F#>

11.6 Bxtract Subclass ($&1¥)

11.7 Extract Superclass ({284

11.8 Extract Interface (FEEMN)

11.9 Collapse Hierarchy (ifB48F A5

11.10 Form Template Method ( #IE 4 e 50

11.11 Reptace Inheritance with Delegation ¢ EAZHLHUALEE &)
11.12 Replace Delegation with Inheritance ¢ EA4k AB{EE4)

12K KNBVEM (BigRefactorings, by Kent Beck and Martin Fowler )

12.1 Tease Apart Inheritance ¢ HLEE T/ fegk R A )

12.2 Convert Procedural Design to Objects
CRILLAT L R AT B i)

12.3 Separate Domain from Presentation ¢ ¥ 4 RIZRIA , LR 40 )

12.4 Extract Hierarchy ($24h#k&4EZ)

RUIE B SHESRX

(Refactoring, Reuse, and Reality, by William Opdyke )
13.1 BT %

132 A1 ATFREFRBE BRI IR

133 B (Big)

134 EHFEER B2 5k

13.5 B BRA S SPE E T MU AL 4B

13.6 4578

13.7 B2 Hk

H14 8. BWTHE (Refactoring Tools, by Don Roberts and John Brant)

4.1 LH TEM

14.2 B TRMHEALHE (Technical Criteria)
143 B T AR H br¥E (Practical Criteria)
14.4 /M

FASE: B (Patlt All Together, by Kent Beck)
2% [IH (References)
R EEM (List of Soundbites)

#3

325
328

330
336
341
344
345
332
335
359
362
368

370
375
379

Refactoring — Improving the Design of Existing Code



1
g1, F—Tx=6

Refactoring, a First Example

RIZL AN DR (refactoring) W22 IMAEFIEE, — AT/ T,
AN GEABUFERE L TERB LY, TRELEHAFLSY AL,
BREARBAEED. KBS FERY, ROBEMTGHE, SPMaehy
Wl AR . TRZRUATLREE FABEZD, BT RE W ER
MR ETTHE . REE, RELNFIZIZ, REUS NTREERH . 48—,
ANAT LA B AT A5 A DL 2« ‘

AT BT LD A A TR . A e h s SRR £ B, 31
R EHEREE B, RERT BRI T8 R a.

LA EXEAANMANSKE, RBHT AR, MRIEE A ) ER, A
Fil 0 GERERLS BT ENRR A TR T, ETEEEETLEE BT
— F, BRRR R R e SA LB 100 TD L EREF—MEALT R
HEWEFST. XRRETREHNHH.

MEMRENE W FRELRHNARSAR. BA—, RBAT |48
MEONRRRE. BRI URE T o] € — RIGEFRY DEIT R T TR, KR
AR BMEFRABEA T EERIB L. USNRRAGENRTE K &%
-0, EARLARIERER EEER. HELEHF— LN M T, - -8
BREELT T RBEZHRA.
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2 ML EH, B—R

1.1 &Bm

SCEIER T . ZE-DERBMEHNER, (S —(MENEEERIFT
BE (statement) . BIEE S IFEF: MEHTHEREL. ALK, REEDLE
MR HMBER ARG NEH, BAaATYH: Bl LEAEH, RTHE
#H, TRAEZITT AR, ANSHE TRAPEERAE ] A,

Tk LA A~ classes RIPIXAMG TR &, [ L1 #&—3k UML class diagram () .
FIUL 3 7RIZEE classes. K, 5708 —F) XL classes £1{EH.

Movie 1 Rental Customer

priceCoderint [ *‘ daysRerted:int [

statement()

AL RBI—TGI R classes. WA RRRETREYE. KhRAFER
UML (Unified Modeling Language. #%— M43, [Fowler, UML|) .

Movie (£
Movie H & MK data class (SEEXY

wubiic class Movie <
public static fina_ inc CHILDRENS = 2;
raolic static final int REGQULAR - 0:
oublic static final int NEW RETEASE - 1;

private String _title; ,/ B
private int _pricecade: ./ M (LE)

oublic ¥ovie(String tille, int priceCodel !

_fitle = tigle:
_priceCode = priceCode;
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public int gerZriceCoded)
return _pricecCoede;

public void setPriceCode{int argh{
_oriceCude = arg;

pablic String getTitle()
return _title:

Rental (BH)
Rentalclass BR ( EMIEA T —EEE | .

lass Rental |
private Movie _movie; i Bh
private iar _daysRented; ;i THE

public Rental (Movie movie, int daysRented) {
_movie = movie:
-daysRented = GavsRented:

public int getDaysRented{) {
return _daysRented;

}

public Movie getMovief!) |
reLurn _movie;

}

TR (k) ERFMERGERERLETHERBRRNE L1
Q) , FEEBE. PR TEE,
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BT EE R

EH

Customer (BAZ)

customer class KR AEIE . #EHAD classes —%F, v/ H3R-A 308 MABREF) 1 7]

i (accessor) :

rlags Justomer |
private String _rame;

private Vector _rentals - new Veotor();

ouklic Custorer(8iring name: |
_name = Dame;

public vold addRental (Renr.al argl |
_rentals.addk_erent{arg);

public String getNamc(} |
reTurn _name;

"
7

cr RIT. EERTLL L

/o M
S MO

Customer LM T MALHIEREMNFE (method) . B 1.2 R4 s B ¥

HIZZ L F Cinteractions) . SCBEAMBRTF -N

aCustomer aRental

statement

—  *[for all rentals]
L

getMovie

getPriceCode

aMovie

getDaysRented

___________J W]

M

Bl 1.2 statemenr ) MIATH I (interactions)
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public String sratement{]
double totalAmount = 0; /i RMESR

int frequentRenterPoints = 0; /il EERA
Enumeraticn rentals = _rentals.elements();
String result = "Rental Record for " + getName(} + "\n";

while{rentals, . nasMoreElementa{}}{
double thisAmount = 0;

Rental each = (Rental) rentals.nextElemert!): /; KB -E#HEioF

//determine amounts for each line

switch(each.getMovie () .getPriceCodet)) { // BBEH LEHE

case Movie,REGULAR: f EER
thisAmount += 2;
if{each.getDaysRentad()»2)
thisAmount += (each.getDaysRented()-2)*1.5;

break;

rase Movie.NEW_RELEASE: ;! B
thisAmount += each.getDaysRented(}*3;
hreak;

case Movie.CHILDRENS: OILVER

thisdmount += 1.5;
if{each.getDaysRented{} >3}

thisAmount += {(each.getDaysRented()-3)*1.5;
break;

// add freguent renter points (&I BEHE)
frequentRenterPoints ++;
/7 add bonus for a two day new relsase rental

1f {{each.getMovie(}.getPriceCode() == Mevie NEW_RELEASE &&

each.getDaysRented () » 1)
frequentRenterPoints ++:

/! show figures for this rental (E/ 2 {E8EE)
regult += "y g each.getMovie ()  getTitle(}r + "\t 4+

String.valueOf (thisAmount) + "\n-;
totalAmount += thisAmount:

// add footer lines (EE#EHD

resilt += "Amount owed is " -+ String,vaiueQf {total Amount) + "\n" .
result += "You earned " + String.valueof{frequentRenterPoints} +

" frequent renter points";
return result;
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6 BIFE EH, F--TEH

XY LGB A8 2 AR BV IR A1

BAEGIFHGIRE FHAME? s RHENT, ERY BT i @ %
SRR TR AMEF, RERSHLRETAXR, BRETIHEME (quick and
diry ) MR — AR R RRFIFRAR. L RZRERRE T REAREN R,
MARREAERZANMRFFOHE 1 customer BRMMEKI statement ()
WEHHRLTERET, SR TRERAR D TR class 5ok KFHE.

B, XARFERMRELET T, X REFRFEX Lavall, HER HE
BB, G ERNBIUX REZNMNBE M. ®F B4 AT RRBY
DB, BEYBITREHAKNEHE, RBLET A, TWAF TR, 4
MALERERAR, HARRRIGHA. WRRAERIGE S, BFEARRT
WHELEE, ATESIA THE] (bugs) . -

XM T, KR A S REH— 88 EBI)# 8L HTML %R
TIRE, FFATUEEFNT FEn, XIFESSER. S8 rE—E, X
PRUASTRI2EW. BERPRHSEI, VRETTHEATH HIML RED
BRI EH (reuse) AW statement () BMEATAT 4. IRIE—TTLAHMIS LT —
MM htmisratenenc (1, KBEH scatement () BT H. BR, MAHKA
BARRS, WO PUE svatenent () BB —MARFEEESURE.

HAMR R TN, ekt 42 ROMRARER satenent o B
htelStazement (), FHEMLE YN —8%. SRELTETE NN, B
(copy-paste) MEBFFIHUIKT . WRIRGR'S WA —MRAFERLNEFE, T
ALY, B REFEREREHE, THIRTESR, W Y53
SIS TE I AR .

W, BoAEERT: A RE0ER 2500, BEFFREEAL. it
TIRAT IR, BEFTEBXYMMEYRATENANHTELR. F5—4
2R FENFRE, FALET: FeHFREAFR, Rili— s Ensir
HA A= REFNDHZATREY.

Refactoring ~ Improving the Design of Existing Code



12 E#fME—F 7

TR AR AT BMWREN, EFLAX statement () B HITR
BAHE stavement () RAIAIEHE NBH LIATED HTML RRMARHEH, RATHLH
R RO EBER M T R — 8. MEZHANEREREE R, &8
B Aok AR, AUSMaHaRas.

RABG AL [RROBMET] « THEAY, BEETHNN. FOE
SR ERALENTEESRE . (METEK, RAME] . REFE Y
WA, BT HE. TS ERY, BARRRBRTREFE
MR, KNERAERERG BT,

WRGRAE ERENEFE N, TRBSHUEIEE R BN,
BREBREAESE, FHESEORMLRESEST, REBRMEN,

12 EBNE—H

BEREATEANNR, B—MSRKTHER: REXNEEORBEET—
B RENMAFE, TENARLER BARTEEENAER T LRSS
AEHMRBIIANG, ERERZRA, HEGURILHE. HURFTETEHN
i

Refactoring - Improving the Design of Existing Code
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8 F1E EH B X

BT scatement () MEFHRAENFEHS (string) » FLURFERE—LAE,
S AR LS TFRME R, RETEREFHE. RERRTUEHZH
BAT FESRETNSEIAEMIER. REFFNANREF, SANERY
TRA—% Java RARFECIARETRR. ETRENRRBHEDH, F—
IREN4 LB, REMWIBEA.

BRALBTREEN -4, RENLEFNTERNEHRTE. ENENR
"K', RFEAFHTHRBNSSFHA—F, BRI —RAKES, Bxi
BY RIS, TENAFETORAE (selfchecking) . 2K, LM
iEHHAA R HRAR, & B 2 R A R Lt X & @R IR T R .

BATEAR R, RNTEFRIL, LEHFFRIIEEIIAT [RAR] . FHH
WREMNRAE. AR —MERREENSEESERYN, BhSRESE
R, HFARSSHARDEN S FRE. JRRYSIEEASTRRtA L REET,
RAER 4 BRATTLE

EWZH, HERBECATH -ETRMIANS. SEMRALAE ARER
(self-checking) fEF).

1.3 DBEHELH statement ()

FTYEIERERNRREBREEN statenent (). BHEIEIHEKNA
&, BRBDUARE/ k. BaE, ABRRAS, RBENREesETE, X
ELRISE I 2 21819 o

Refactoring — Improving the Design of Existing Code
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1.3 EHFEA statement() 9

FEFEHTENE B, REEAMAECKERHTIT, HERDRIKH
BEE GG class . RAPREALERR, NREHK F7H HTML {&RA
) REERHRS.

£ - PRELRBINERER Uogical clump) FHi2F Extract Method (110) .
EF—ARKZEEIME switch Y, EERE (evract) TR
FHEsEr

AR ERHE- -4, SRIEE— DR, BUOMET R A%, mRERE
BEAY, REUTMARFIIARR. MUELZTREEABNREFE. T4
WHACLHTHIRAXLEY, FURCLEELLFBRRTEENENESR
( refactoring catatog) T .

BARBARBABE LB RAEANBHER (local variables) HBH
(parameters) . RIRBTHA: each Al thisamount, WEHFHBEH, S
BB EMAGHENNERETUERLRSHEATNAY, £ FouBK
MEBATBHIIAC, MBRF—ATRLEBN, BRITLUIEE X EEY,
thisamount B£MENZER, HEAFSREFELDBRA 0, FHHE switchiBh
ZHASHE, RURTUEREHRRNERERTE.

THEARREMRERAH. EEHREEr T, BNENRABEAR. A
2N RBRGERAMAR, UERFREFENEmEE, REREBFAELE
AU—REH, REHETRRERRIRRE. FERREIEEEIMNES
ERt .

Refacioring - Improving the Design of Existing Code



10 F1E BEH, F-1EH

public String statement{)
double totalimount = 0; / REBEE
int frequentRenterPoints = 0; i RERE
Frumeratinn rentals = _rentalg.elements();
String reasult = "Rental Reccrd for " + getName{) + "‘n":

while{renzals.hasMoreElements ()] {
double thishmount = 0;
Rental each - (Rental} rentals.nextElement(); // BE—EHELFE

//determine amounts for each line
switch{each.getMovie().getPriceCode(}) { .,/ BEAEAINANE
cage Movie.REGULAR; fr BRF
thigAmount += 2;
if (each.getDayaRented()>2)
thisAmount +a {eagh,getDayaRented{(}-2)*1.5;

break;

cage Movie.NEW RELEASE: fEH
thisamount += each.getDayaRented()*3;
break;

case Movle.CHILDRENS; JOLER

thisAmount += 1.5;
if{each.getDaysRented{)>3)

thisamount += (each.getDaysRented(}-3}*1.5;
break;

// add frequent renter points (Bi EHEMA)
frequentRenterPoints ++;
// add bonug for a two day new release rental
it {{each.getMovie{) .getPriceCode() == Movie.NEW RELEASE) &&
each.getDayvaRented () = 1}
frequentRenterPoints ++;

// show figures for this rental ( BMERE 5
regult += "A\t" + each.getMoviel) .getTitle{] + "\t +
String.valuedfthisAmount) + "yn";

totaiAmount += thigAmount;

// add footer lines (ESETHD

result; += “Amount owed is " + String.valueQf (totallAmount) + "t

result += "You earned " + String.valuedf(frequentRenterPoints) +
" frequent. renter points";

Yerurn result;

Refactoring — Improving the Design of Existing Code



1.3 D EH statcment() 11

public String statement{) {
double totalamount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements{);
String result = "Rental Record for " + getName{) + "\n";
while (rentals.hasMoreElementsa(}}{
double thisimount = 0;
Rental each = (Rental) rentals.nextElement{):

thisAmount = amountFor(each): fr WE—ERARA

// add frequent renter points
frequentRenterPoints ++;
/{ add bonus for a two day new release rental
if ((each.getMovie{).getPriceCode(} == Movie,NEW RELEASE) kK&
each.getDaysRented() » 1)
frequentRenterPoints ++;

// show figures for this rental

result += "\t" + each.getMovie().getTitle{} + "\t" +
String.valueOf {thisAmount) + *\n".

totalamount += thisAmcunt:

}
// add footer lines
result += "Amount owed is " + String.valueOf(totalAmount}) + "in";

result += "You earned " + String.valueOf (frequentRenterbointsg) +
" frequent renter points*;
Yreturn result;

private int amountFor({Rental each) { /1 WE—ERN R
int thisAmount = 0;
switch(each.getMovie() .getPriceCode()) |
case Movie,REGULAR: i

thisAmount += 2;
if (each.getDaysRented() > 2)
thisAmount += (each.getDaysRented(}-2}*1.5;

break;

case Movie . NEW_RELERSE: i BAR
thisAmount += each.getDaysRented({) * 3;
break;

case Movie.CHILDRENS: i LEBR

thisAmount += 1,5;
if (each.getDaysRented{) » 3}
thisadmount += {each.getDaysRented{] - 3} * 1.5;
break:
1
raturn thislmount;
}

Refactoring — Improving the Design of Existing Code



12 F1E BF, B EF

FKGEENERZ G, BRPERETNR. B- ELAEAT — IRRK
T, FRENSKEESFERARR. ~BERR2EREB T UONMHER. A
A amountror () FRORPHERIBIFEBE A ine, MAE double.

private double amountFor (Rental each) i .,/ (FE—2HN#H
double thisimount - 0;
switch{each,getMovie().get>riceCode(]) |
case Movie.REGULAR: i
thigAmolnt += 2;
i1f{eacr.gecDaysRented{)] » 2}
thisAmount +-= (each.getDaysRented|}-21%*1.5;

break;

cage Movie.NEW_RELEASE: -
thisAmount ++ each.getDaysRented() * 3;:
break;

rase Movie.CHILDRENS: /BT

thigAmount += 1.5;
ifteach.getDaysRented{] » 3}
Lhis2mount +- (each.getDaysRented(} - 31 * 1.5;
hreak;
}

return thisimount;

RO RMRHBE RIS, TSRS, XD, Java 2 FL
WIE couble BRI inw A5, TiHIECW MM T RBE Java Spec]. 1547
RN EBRAHER. FWAREHELE D, T ERGBENIL, LEXA
BARE, REMBERLEOSTR: b - BRBE ORI, 5O
AT EI, (LS AATR 5, RN AR — R0

Refactoring - Improving the Design of Existing Code



1.3 B EH statement() 13

EWSAZRUSPRERENERF. mARRTEER, REHENENE.

B TR Java, BiDEFOHUSH—E00, RrmAdERTEE. hE
WAANN TR, I TAREHEET . Smalak KHETENTE,
Refactoring Browser, EfXATH, E#MIRERZR, RATEHRHEEENR
FI{RRG, TLIES ik Extract Method, MIANTTRIRE SR, —VIaaie. ™
HTREASERTHENT BETEMER. RIEFHEE I B Java AR EH
TH!

Refactoring — Improving the Design of Existing Code




14 F1E EH, F1FEH

M, ROBEELNEE T ABER, TeLrREEN]. BFER anountFor ()
M TR ARH, MERBECIIMRE.

R AR LAY
private double amountFor(Rental each) { . WHHEH—EMH%A
aouble thisdmount. = 0y
switch{each.,getMov.ie() .getbPriceCedel)) |
vase Movie.REGULAR: IR -viiia

thisamount += 2;
if{each.getDaysRented() = 2}
thisfmount += (each,getDaysRentedii-2)1*1 . 5;

break;
case Movie.NEW_RELEASE: LR
thisAmount += each.getDaysRented(} * 3
break;
case Movie.CHILDRING: /i ILER
thisAmount = 1.,5%;
ifleach.getDaysRented (] > 3}
thisAmount += (eack.getDaysfented() - 3] * 1.5;
break:

}
reurn thisamount:
h

Refactoring — Improving the Design of Existing Code



s ez NN :

0762124

NS ZERRH:

private double amountFor [Rental aRental) { // A& —EHFBE
double result= 0;
switch (aRental.getMovie{).getPriceCede()} {
case Movie,REGULAR: // BWilk
repult += 2;
if {aRental.getDaysRented{) > 2}
rasult += (aRental.getbaysRented({) - 2} * 1.5;

break:;

case Movie,NEW RELEASE: I 1
repult += aRental.getDaysRented{} * 3;
break;

case Movie.CHILDRENS: i LEN

result = 1.5;
if {(aRental.getDaysRented() > 3)
result += (aRental.getDaysRented({} - 3) * 1.5;
break;
)
return reasult;

)
BEZERBEERHENMR, HEREARES MR,

EORBEREERNTAG? EHES. FHABNZHEEAN QT
RRZHFZAEEWAIRD. WEN TRERDORNE, BESRITLRRHN L
Fo RBEZHE. ARFRENERBRTR, TRERFERER. BSHEMN
BRARE (stong typing) PR E SHIRH B LI HEAFRROET.
&

E;E FEF—MERERRES it WAL AT AR AOIRID. WA S ARA S BRIAE,
RIENRAER.

RIBRRERECHE XA EE, WERBNNE RATHTEN,
At BERTEFNEREN IR, RS RN ISR\, Xa—
RATERGR Y EERORE.

Refuctoring — Improving the Design of Existing Code



18 EWN, 5-AEH

W (SEtE] K8

ﬂgmMWWMHWsﬁﬁﬂﬂ&@ﬁ@ﬁTﬁﬁR%ﬂhﬂw%ﬁEsﬂﬁﬁﬁ
% G customer class f{5 2.

c.aszs Cugtomer. ..
private deuble amountFor {Rental aRental) {
double result = 0:
switahr (aRental.getMovie!}.getPriceCode(])

}

cage Movie REGULAR:
rezult += 2;
if (aRental,getDaysRernted{] = 2]
result ++ {(aRental.getDaysRented() - 27 * 1.5;
hreak;
case Movie,NEW_RELEASE:
result +- aRental, getZaysRenteai(l * 3;
breal;
case Movie.CHILDRENS:
result +- 1,547
if (aRental.geiDaysRented{) = 3)
result. += {aRental.getDavsRented|] - 3} * °.5;
breas;

recurn result;:

Refactoring — Improving the Design of Fxisting Code



1.3 2R E4H statement() 17

RVEIFERFRCRTHRETHE. EXEHBNT, AENERETHERN
FR A7 object (B class) A, FFLL amountFor (1 % E Rental class .
HTIXAM, REIZH Move Method (142) . HEIEHIEHE N F Rental class 7,
HEAHErENT R, RREFHE. R TIXE:

class Rental,..
double getCharge{) {
double resuit = 0
switch (getMovie(}.getPriceCode(}) f
case Movie REGULAR:
regult += 2;
if (getDaysRented{} > 2)
result += (getDaysRented{) - 2] * 1.5;
break;
¢ase Movie.NEW_RELEASE:
result += getDaysRented(} * 3;
break;
case Movie.,CHILDRENS:
result += 1.5;
if (getDaysRented() » 3)
result += (getDaysRented{) - 3} * 1.5;
break;
b
return result;

'

ERMITE, [ENER] BREESY. k4, RATERBNANEERE
L.

ﬂﬂﬁﬂumﬁﬁﬁﬁﬂﬁEﬁlﬁoH%ﬂ%wamnmmmwMH%ﬁﬁ
H, WEEH (delegate) FriRHENE.

class Customer...
private double amountFor (Rental aRental) {
return aRental.getCharge();
}

REBTURFIHRL, FEHFOEEN TH LKA,

Refactoring — Improving the Design of Existing Code



18 ®Bl1E BN, £B—PER

T—ANSBRREUEFPH FERRATESM (reference) i, HBRELN, 1L
EATSR . THREENRERF:

clags Customer. ..
public String starement ()} |
double totalAmount = 0;
int freguentReaterroincg - 0;
Enumeration rentals - _rentals.elements(};
String result = "Renta. Recora tor " + getName(] + "\n";
while (rentals.,hasMoreElementsi)) ¢
double thisimounc = 0;
Rental esach = {RentaX]) rentals.nexiElement();

thisamount = amountPorieach);

/f add frequent renter points
frequeritRerterPoints ++;
/7 add bonus for a twe day new release rental
if ((each.getMovie|) .getPriceCode() == Movie.NEW RELEASE] &&
each.getDaysRented{) = 1}
frequentRenterPeoints ++;

//show figures for chis rental

result += "“f" + each.getMovie(] .getTitle(l+ "Wo" +
String.valueOf (thisamoming) + "yn";

totalAmount +- thisAmount;

}

. fadd footer lines

regult v= "Amounk owed is " + String.valueQf{totalAmount) + "“n*;

result += "You earned " + String.valueQf{frequentRenterPoints) +
" frequent renter peointa’;

return result;

Refactoring - Improving the Design of Existing Code



1.3 2R EA statement() 19

Az, BNPREMS, FARARBR~EHERY, RE-MAEFRTE.
—HER TR ETREE H XA classes PEE—E.

class Customer
public String statement() |
double totaldmount = 0;
int frequentRenterPeoints = 0O;
Enumeration rentals = _rentals.elements(};:
String result = "Rental Record for " + getName() + "\n":
while (rentals.hasMoreElements{)) {
deuble thisdmount = 0:
Rental each = (Rental) rentals.nextElement (] ;

thisAmount = each.getCharge!);

// add freguent renter points
frequentRenterPoinks ++;
// add bonus for a two day new release rantal
if {{each.getMovie!}.getPriceCode!} == Movle.NEW_RELEASE] &&
each.getDaysRented () > 1)
frequentRenterPoints ++;

/fshow tigures for this rental

result += "\t" + each.getMovie() .getTitle()+ "\t" +
String.valueQf {thisamount) + "\n°*;

totalamount += thisaAmount;

}

//add footer lines

result += “Amount owed is ' + String.valueOf{totalAmount) + "\n";

result += "You earned " + String.valueOf(frequentRenterPoints) +
" frequent renter points':

return result;

. |
Movie 1 Rental x Customer
priceCode:int daysRented:int
getCharge() statement({)

B13 #8 [&¥TE] 5, HB casses B E Gare)

Refactoring ~ Improving the Design of Existing Code



20 HiF EH, B R

xRz E (B 13, T AHERRALEREY. FERLSFREAR
BW T4, RER#TEE, BEAREUNALARE.

HEERESRENEY, i RAFHRLE. MRBA%E D public B3, MR
ARG EM class ED, XME—BHRARNFE.

BRBAEEF rental .getCharge () RN, ALEHBIEAE, HRA)F 2]
Justomer.astatenrent{):

public S:iring statement()] |
double Lovtallrount - O
int freguentRenterPoints = 0;
Brumeration rentals = _renta_s.elements()
String result = "Rencal Record for " + getName{) - "
while (rentals.hasMoreRlements()) |
dolole thipAmount = {;
Rerta’ each = (Ren:tal) rentals.nextElement();

.

L]
LI

thisamount - each.getChargei};

// add frequent rerter peints
freguentRenterPoints ++;
/4 add borus for a two day now release rervtal
1f [{each.getMovie().getPriceCode() -- Movie NW_RELEALSE} &&
each.getDaysRented () = )
freguerntRenterPoints ~+;

//snow figures [er this rental

result += Ao ¢+ edch.getMoviel) .getTitle(i+ "St" «
String.valueCf (thisAmount) - "‘n":

LotalAmount += thisamount:

3

‘fadd footer lines

result +- YAmount owed is " - String.valueGfitotallmount) + "\n";

result += "You earned " + String.va.ueOf (frequentRenterPoints) +
* frequent renter polnts";

return result;

Refactoring — Improving the Design of Existing Code



1.3 AT EHA statement() 21

T3 | BIEENHR: thisanount MEFERER T . BEHER each.getCharge()
MPITER, RERABEEEMEE. FURRLUZA Replace Temp with Query
{120) & thisamount FEF:

public String statement{) {
double totalamount = 0;
int freguentRenterPoints = 0;

Enumeration rentals = _rentals.elements{);
String result = "Rental Record for * + getName{) + “\n";
while {rentals.hasMoreElementes({l}) |

Renral each = (Kental) rentals.nextElement (}:

A add frequent renter points

frequentRenterPoints ++;

¢/ add bonus for a two day new release rental

if {{each.getMovie(} getPriceCode(} == Movie .NEW_RELEASE} &&
each.getDaysRented!) » 1} fregquentRenterPoints ++:

/i/ghow figures for this rental

result += "A\" + each.getMovie{) .getTitle(}+ "\C" +
String.valueCf {each,getCharge{}} + "‘n";

totalAmount += each.getCharge();

}

//add footer lines

result += "Amount owed is " + String.valueOf (tolalAmount) + "\n":

result += "You earned " + String.valueOQf{frequentRenterPoints)
+ " fraquent renter points";

return result;

¥
WoEiR ey, R ZR IR, RIELCHERTENRE.

RERRERER - HEHEE. BHEREGRRAE, 1258 KBS
kAL, MELTERERIMBE, REEHEZTIIHNEE, TREKENS
BZFERMML, SRRIAMBTFA R SRS, MinEplREneTy
THR. BRXAESE Rental class T, T1EIERIEE A LAY
B, RS REHER. BEEpoo ) [EXSHAE] — T8k mE.

Refactoring — Improving the Design of Existing Code



22 B1E EM BN

Ris [ BERARTE] K8

T HEXN (HERATE ] B, SENTTENE N HERTETR, i
AR AT L EEL, FREPTHEHERSHE IR rental class
B L. WARINFESS [BFREHE] ZFHHUE (UUTFHERS ) B
Extract Method (110) EHgHEW,

public String statement{) !

double totalimount = 0

int freguentRenterPoincs = O;

Enumeration rertals - _rentzls.elements();

String result = "Rental Record for " + getName(] + "“L":

while {rentals.hasMoreElements(}) !
Rent.al each = (Rental} rentals.nextElement];:

// add frequent renter points

IrequentRenterPoints ++;

// add bonua for a two day new release rental

if ({each.getMovie().getPriceCode() == Movlie.NPW RELEASE)
&k sach.getDaysRented(} > 1) fraquentRenterPointe ++;

/rshow figures for this rental

result += "\' - each.getMovie{),getTitle{)+ "vtL" +
String.valueOf (each.getCharge{)} + "ir";

totalaArnouns += each.getCharge{):

1

//add footer lines

result += "Amount owed is " + Suring.valueQf [totalAmount) + "in";

regult += "You earned " | S:tring.valueOf [freguentRenterPseints)
+ " frequent renter pointg";

refcurn result;

Refactoring — Impriving the Design of Existing Code



1.3 AHRHEA statement() 23

BREXEIRFAHER, ZEF—RHET ecach, TEAUELESHEA
FEEP. B-PENERR frequentRenterroints. AHHKEEEGEZ AT
BELFVME, HRENRNBEGHEAERZE, FFURNFZEL T LS
feilid, REMERAT THRRIESE] (appending assignment, operators=) Bt
77T

R T BB, BRSPS AEH KRB, BHF, 5. Bk
N BAF NPT, it — R A ILR B A,

class Customer. ..
public Btring statement () {

double totalAmount = Q;
int freguentRenterPoints = 0
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName{) + "‘\n";
while (rentals.hasMoreElements(}) |

Rental each = (Rental) rentals.nextElement () ;

fragquentRenterPoints += each,getPrequentRenterPoints () ;

//show figures for this rental

result += "\t" + ecach.getMovie(}.getTitle()+ "\t" 4
String.valueOf{each.getCharge(}) + "\n*;

totalamount += each.getChargel];

//add footer lines

result += "Amount owed is " + String.valueOf (totalAmount) + "yn*;

result += "You earned " + String.valueOf {frequentRenterboints) +
" frequent renter points*;

return resulg;

class Rental...
ipt getFreguentRenterPoints(} {

1f ((getMovie().getPriceCode{) == Movie NEW RELEASE)
&& getDaysRented(} > 1)
return Z;

else
return 1;

Refactoring - Improving the Design of Existing Code



24 F1E HH, B-EH

BRI HEREGF S UML (Unified Modeling Language, &— EHES) BE (H 14
T 1T BERA GBS, MER—F ATEGENE, AHuRBlsE
I .

( Movie 1 Rental " Customer
’ priceCode:int daysRented:int
getCharge() statement()

M4 [WERLTHE, REEIRG RS2 BTH class diagrams

aCustomer[ ‘ aRental r aMovie

| I

| |
|

L |

statement J

£I| rentals) : ;.
getCharge U‘: %
getPriceCode j u‘:
getDaysRented h: E

i |

__|_‘.

BLS  [EEMRGIE | REBRE 2 8T sequence diagrams
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1.3 4rAEIFEH statement()

23

Movie 1

Rental

Customer

priceCode:int

daysRented:int

getCharge(}

getFrequentRenterPoints()

statement()

B Le [BEHATE] REHREERB 25 class diagrams

aCustomer

statement |

é—‘

getCharge

m *Ifor 2ll rentals]

getFrequentRenterPoints

aMovie

getPriceCode

]

B 17 [HEHRATHE] SRS RB2EH sequence diagrams

getPriceCode

L

. N, A
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26 ®1E EW, F E

EZiRIDiEE

EMBERERTN, K EETEENMIE. ENREBCHTBRNEEPER,
BTl 14K TTRmESR] M. RERINAFEMERER, REHRHR
M Customer %M X[ Rental W EFEBENBE, Ak ASCI AiEL HTML
MBEE AR RITEIEN Replace Temp with Query(120), H# B #7188 query
method HWE totalinouns #l frequentkentalpoints EFEMEMER. BT
class PS AR R ETLARE GERDY LiRBT I query methods, F7TLLe ARBE (R
Bt METKERMBLE:

class Customer...
public 8tring statemerntc() {

double totalimount = O;

int frequentRenterPoints = (;

Enumeration rentals = _rentalg.elementsl);

String result = "Rental ERecord for " - gelNamei) +« "\n";

while (rentals.hasMcoreFlements(})
Rerta! each = {(Rearal) rentals.rextElemernt():
frequentRenterPolnta += each.getFregquentRenterPointal();

{/show figures for this rental
result += "\t" + each.getMoviei}.getTitle{l+ "t -
String.vaiuedf(each.getChargel}] + "‘n";
totalAmount += each.getCharge{);
}

//add footer lines

regult -= "Anount owed ig " + String.valuelf (totalAmount) + "\n";

result += "You earned " + String.valueQf{frequentRenterPolnts)
" Irequent renter peoints';

return result:

Refactoring — Improving the Design of Existing Code




1.3 ARIFEH statement() 27

B TEL customer class # getTotalcharge {) BLfR totalamount

clags Customer. ..

public String statement () {

f—

int freguentRenterPoints = (;
Fnumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName{) + *"\n":
while (rentals.nasMoreElementsi{}} |
Rental each = (Rental} rentals.nextElement();
frequentRenterPoints += each.getFrequentRenterPoints();

//show figures for this rental
result += "\t" + each.getMovie().getTitle(l+ "\L" +
String.valueOf (each.getCharge(}} + "\n":

//add footer Iines
result += "Amount owed is " +
String.valueOf (getfotalCharge(}} + "‘n";
result += "¥ou earned " +
tring.valueOf{frequentRenterPoints) +
' frequent renter polnts*;
return regult;

/1 B MEDAYE query method
private double getTotalCharge(] |

double result = 0;

Enumeration rentals = _rentals.elements();

while {rentals.hasMoreElements(]) !
Rental each = (Rental) rentalas.nextElement () ;
result += each.getCharge();

H

return result;

XH R Replace Temp with Query (120) BB EBR. BF totalamount =
RAHERE RTETEEFEEE query method .
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ﬁF’JZE, Eﬁ%ﬁ#tﬂﬁﬁf, ﬁfﬁ: i:‘ifﬁlﬁ‘ :]T?‘fﬂbﬂ frequentRenterPoints:

clags Custonern. ..
public String srtatemesxl () |

int freguentRanterPointe - 0

Snumeration rentals = _rentass.elements();

String result = "Renral Reccrd for * + getfllame() - "\n":

while (rentals.lasMoreElemnents{))
Jenta. cach = [Rertar] rentals.nextElement {);
freguentRenterPolints +- cach.getFrequentRenterZointsl);

¢ show figures for this rental
result += "NE' o+ each.getMovie () .getTitle(}+ Lot 4+
string.valueQf {each.getCharge (1) - "spg";

¢Jada 1ooter Zires

Yesuwlt +— "Zrount owed is " o+
String.valueQf{getTola_Charge{)} + "\n";

reault += "You sarned " + 3tring.valueQf (frequentRenterPoints)
" freguent renter points”:

return result:

Refactoring — Improving the Design of Existing Code
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public String statement(: {
Enumeration rentals - _rentals.elements():
string result = "Rental Record for " + getName{} + "\n";
while {rentals.hasMoreElements(}) {
Rental each - (Rental) rertals.nextElement(};

{/show flgures for this rental
result += "\L" + each.getMovie(}.getTitle{) | "\t" +
String.valueOf{each.getCharge(l} + "\n";

//add footer lines

result += "Amount owed 1s " +
String.valueQf (getToralChargef)} + "wn";

result += "You earned " +
String.valueOf {getTotalPrequentRenterfPoints ()) +
* freguent renter pointg";

return resulc;

(7 Bt REIBTE query method
private int getTotalFreguentRenterPoints(}{
int regult = 0;
Enumeration rentals = _rentals.elements{);
while {rentals.hasMoreElements(}) {
Fental each = [Rental) rentals.nextBlement () :
result += each.getFrequentRenterbtoints{);

}

return result;

Refactoring - Improving the Design of Existing Code



10 F1E EWH, B2

B 1.8 & 1.11 4508 UML class diagram (Z5H8) 1 interaction diagram (3 8 fEF]
/&) R statemert () EHRT R AT L.

Movie ! Renta! « Customer
priceCode!int daysRented: Int
getCharge() statement{)
getFrequentRenterPoints()

18 [REFTH] ®EHREFTH class diagram

aCustomer aRental aMovie

statement

— *[for all rentals]

e -
getCharge
getPriceCode
getFrequentRenterPoints i’
‘ getPriceCode

e Y N

19 (REHE] BEERIEETN sequence diagram
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1.3 EFHEA statement() 31
Movie 1 Rental * Customer
priceCode:int daysRented:int N
statement()
getCharge() getTotalCha
; rge()
getFrequentRenterPoints() getTotal FrequentRenterPoirts()
B 110 TREVH ] REEEEEH class diagram
aCustomer aRental aMovie
statement
4 getTotalCharge :

*(for all rentals] getChargQ

getPriceCode

1

getTotalFrequentRenterPo'ints
*[for all rentals] getFrequentRenterPoints

& 1.11

getPriceCode

]

e ]

(REAHE] REHREEN sequence diagram
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X kB, FLERTRIEE-T. AEHEARSRSRBLE, HIXE
EINTRME R, #EEN Java 1.1 FEALBEA] (statements) FRE—N LM
(summing) 8. W R 2RSS HBEH, BOoENTF 78, s
FERFRBOTEEATZE. BECEENEFERERBN NREE, HABLER
BRERET.

RWERFET B, BRI, FAKRHRT wnile BF K, FiE
TR =0 R vhile BARNRE, HATREAKBELEFIMEAR. 2AHTX
MEA, FERF RN EBTIR A ERESE. WEHTERMNEE: MERTEE.
RRARRATT IR (profile) , TR TR MR, BEEMTX 8
BEFHEREURTEWRER AR, ERNAFRMELELE, R
ARBHOEAN, B REELLT MUEHHNLEE, FELEFTURLE
AL (I p.69 AIifiR) .

BlA, customer class P§EHT TR LAUR L query methods T. WE R4
b R EIRLER R, AT ClRHE query methods A Customer class 317,
WMRRHIXE query methodk, SLibESUL A0 T 4 Rental class, H0ITE V0%
Ho £ ANMERRGS, DHFERFRSER RG240,

{’J]’\ﬁ]‘umk‘ﬂﬂé%ﬂ(, htmlStatemen':[)iﬁ_l statement {} A, ME, ’ViZ
BT TEHIMEF B (MU HEF. ATUSTERIHHE
htmlStatement (), H & INFAMNHRR.

pablic String htmlsStatement () |
Fnuneration rentels = _ventals.elements(};
String reguell = "<Hl:=Rentals for <Eds" + getMNane{} +
"o /BEM><, Hl>gPzin";

while (rentals.hasMoreZ.ements(}}) |
Rental each = {Rental) rentals.nex:Z.ement (]:
/v show figares for each rental
result += each.gertMovie() .getTitle(l+ ": * +

String.valueCf (each.getCharge(}) + "<BRs'\n":

//add footer lines
result += "<P>You owe <EM>" 4
String.valueCf{getTotalCharge()) + -
" EMs<Pein";
result += "On this rental you earned <EM>" -
String.valueOf {getTotalFrequentRenterPointa (i) +
"</EM»> frequent renter points<P:";
return result;
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1.3 2RIFEA statement() 33

Wi E B RARE, BATLASEH -4 htnlstatenent (), FEM (reuse) RAE
statement {) HMEFE THE. BAGE RS, AR ERU R FHE, A
TEEFPH BN TREOTARMARZORRRTERES. KINEH
HATERBRIE, HeREn ERARFH AR MNE, MR LN
.

A EEERID RN ASCI IRAE LB TR — TERFEARELRS. EEAN
BAFERTCUEBRRLEE U, RATVELERL (header) . FB (footer) M
PFRAE R BRI N 3. & Form Template Method (345) Scfid, 4R
PAE Bla0s XL iE. (BR, HEM/NITHERT, SivE&ESBh %8
. BATEAEBOATREAM, EUFHIBERRRETA, BENIREE
EREET. 5ZHNMRTE T ANEER AT E AR 400E, BARN
ERaEd SCEREN. BOABEABATENYEEAHE D, 8 (FE4
Misffas ] GEE: HBRE switeh BORMK case TH)) B, XN
BRONBRE L —-EHRPHK. 0E, FEFRR [EH) ZITET.
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1.4 BABT oymensisn) R SMBBRBRFEE

EAEDER E— K swicen Ba). LB—PWERIBY (anribute) HFH 1 IZFH
switch R, HARMTAMER. MRAMAEH, BEZENS S SRR L
&M, ARAS AREE FHE.

class Rental. ..
doukle getCrarge() |
double result - 0;
switch (getMovie().getPriceCode()} 1
case Movie REGULAR:
resuit += 2
if ilgetDaysRented() = 2)
reasult += (getDaysRented({) - 2) * 1.5:
break;
case VMovie ,NEW RELEASE:
result += getDaysRented{) * 3.
break;
cagse Movie,CHILZRENS:
result += 1.5%;
if {getDaysRented{) = 23}
regsult += (getDaysRenEed[] - 3y F Ly
break;
}

refurn resall;
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14 ZH%EFE (polymorphism) HUASHHGEXMFGES 35

JXFE T getCharge () M iZH 3| Movie class Bk 3

class Movie...
double getCharye(int daysRented)
double result = 0;
gswitch (getPriceCode{)) |
case Movie REGULAR:
result += 2
if (daysRented » 2)
regsult += (daysRented - Z2) * 1.5:
break;
case Movie.NEW_RELEASE:
result += dayvsRented * 3;
break;
cage Movie.CHILDRENS:
result += 1.5;
if (daysRented = 3)
result += (daysRented - 3) * 1.5;
break;
}
return result;
}

ATALERLUEHE, HWAHE EHRE] AR, S8, [k
R H Rental X%, HERINBERGRE: THEKE] M IZARE) . 4
faZBER [EHIHCE S movie MR | TIAE (KB HKBES rental 15 |
B? RAXRETRER FNELRIMAFEA R, RS EETETHE. 1
RENREFHRW, RAERER MIEH, FURESE vovie HR A LR
H.

B ER A SRT T Movie class Bk, REMEDY Rental B getChargets, i
EEAEAMFEE (B L12HE 1.13)

class Rental...
double getCharge(} {
return _mevie.getCharge!_daysRented) ;

}

Refactoring — Improving the Design of Existing Code
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W getCharge 1257, BUARFHGHEZRTE, XERRTCREZ L
MMM EE R, #MAB TEALUFREN class 7. DTFEEHRTALE,

¢lass Rental...
int getFrequentRenterPoinzs{) |

if {({getMovle{}.getPriceCode{) == Movie NFW_RELEASE) &&
gerDaysRented{) » 1)
retuarn 2;
elae
return 1;
}
Rental . Customer

daysRented:int

statement()
getCharge{) . htmiStatement()
getFrequentRenterPoints({) getTotalCharge!)

getTotalFrequentRenterPoints()

I

Movie

priceCode:int

E 112 FFEHERPAARBEB P movie class P27 8T R class diagram
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14 EMEE (polymerphism) IS HHEHxHEMEHR 37

B

class Rental. .,

int getFrequentRenterPoints{] |
return _movie.getFrequentRenterFoints (_davsRented);

class Movie...

int getFrequentRenterPoincs (int daysRented) {

if {(getPriceCode!) == Movie.NEW_RELEASE) && daysRented = 1}
recurn 2;
elge
returr. 1;
!
Rental . Customer
daysRented:int
statement()
getCharge(} _ htmiStatement()
getFrequentRenterPaints() getTotalCharge()

]

getTotalFreguentRenterPoints()

Movie

priceCode:int

getCharge{days:int)

getFrequentRenterPgints{days:int)

B 113 AW NEA BB E movie class 92 5 RZEN class diagram
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FIE EH, H NES

T eeeens BIRELE B Cinheritance)

BATEERE R, EOURRN AR ESHER RS, X ERRH subclasses
#1145, BAVRTLLE T Movie F = subclasses, | EE ACHHHBE (EL.14).

Movie

getCharge

AN

Regular Movie

getCharge

& 1.14

Childrens Movie

New Release Movie

getCharge

getCharge

LLAR AR IR R0 KA

EA—KRHA LUEFAEE (polymorphism) EEAY switen BRI T. BEBHE
REAMNIE, R AT, - HBATUEARARANER GEms%, -
MBETAEAE R FAYRBENE CTHAY class. FTERA MERTE. State
pattern (#) [Gang of Four], BB /&, HAN1HY classes BRI/ 1.15.

return price.getCharge

Movie Price
getCharge e, | | getCharge
- 4’5
™ |

J

Regular Price

Childrens Price

New Release Price

B 1.15

getCharge

getCharge

etCharge
g g ]

M Statepatern (#F,) EMARHEE
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14 ZEA£E (polymorphism) BALSH#BHEXNRHTE 39

MAX— E N, BATETLE Price MR MHET subclassing BME (. — o
B 1.15) , FRAEA AT B ZHES .

W R ARIR #E Gang of Four i) & F 8 (patterns) , MATRESM: [XBR—1
State £ 2 —1" Strategy? | ERERT price class RERFZ I H# AKX (WHERE
FARE M4 Pricer B Pricingstrategy) , BEAERHHEMRE Gorare, #
w TStar Trek X B —EFH] ) . EXIHME, AT (REEH) HEgERmn
B EHE L, RABRETIEANENRE Glate) . MRERERES
Strategy FEF IR BRNEE, BREBENE, BR4EFE, UK Strategy.

ATHIN State B3, BER=NEMREN. BEH Replace Type Code with
State/Strategy (227) , ¥ [ GRIGIHKMIAT A (type code behavior) B ZE State
WA, BREIEH Move Method (142) ¥ switch BHBF] price class k. &
JaizF Replace Conditional with Polymorphism (255) %3 switch B4].
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B B Replace Type Code with State/Strategy (227) . 8 ~SHRHA 15
RYSIARRRIT A | 50 Self Encapsuiate Field (171) . FRATMEHE RS getting
1 setting AR ECKIEARHATH, BT SV K EHHEM classes, BLLEHE
AL FH getting MHET. {UFAGERYE (constructor) SRR ERD MRS (F
e EFEFH _pricecode)

class Movie, ..
pablic Movie(String nare, in. priceCodel |
_ritle = name;
_priceCode - priceCode;
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14 ZA%HA (polymorphism) EREHRMXIIE T ER 41

FH DL —4 setting R KL

class Movie
public Movie(String name, int priceCode) |

_title = name;
setPriceCode (priceCode); s/ EE ERR—1 set method

Rtk EHFNEX, BEEHFESNEMRTE. BERMAF class, I Price MR
iR bt [ERIGAEKATN] . ATERZ—&, BREPrice AlRA— M HEEH
Cabstract method) , HZEHPATH subclasses A700 L WA H Rk % (concrete
method? :

abstract class Price {
abstract int getPriceCode!]; /1 BAMERS
;
class ChildrensPrice extends Price {
int getPriceCodef(} |
return Movie,CHILDRENS;
}

}
class NewReleagsePrice extends Price {

int getPriceCode{}) |
return Movie.NEW _RELEASE;
}
}

clagss RegularPrice extends Price |
int getPriceCode() {
return Movie,REGULAR;
}
}

BL7E 30T Ll G 1% X R 5 classes T
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M, BEEBH Movie class P TBERS ] U5 EH (getlset ¥ WF)
e A class. TEEEMAHH T

publiic int getPriceCode() {
return _priceCode;

b

public setPriceCode {int arg) {
priceCode = arg;

H

private int _priceCode;
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1.4 JEHES (polymorphism) UL SHHEMICH £ 2R 43

XBHELAE Movie class AEHZ— Price MR, MABEFRE
_bricecode TR, WAAREFBRRAVINBEE GHE: 5D get/set B .

class Movie. ..
public int getPriceCode{] { /0 BBHERAE
return _price.getPriceCodea():
\
public void setPriceCode{int arg) { /i FOEPRNE
switch (ary) o

case REGULAR: /i ERA
_Price = new RegularPrice()}:
break:

case CHELURENS: /1 NER
_pbrice = new ChildrensPrice(};
break;

case NEW_RELEASE: Bk
_brice = new NewHeleagePrice();
break;

default:

throw new IllegalArgumentExcepticon{*Incorrect Price Code") ;
}

}
private Price _price:

RERTUERFREFIR, PEEREROBERATLEHF LT T M
Lo
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WARED getcharge () LM Move Method (142) . TFEREH IS

class Movie...
double getCharge(int daysRented) {
doule result = 0;
switch (getfriceCodel(}]
case Movie REGULAR:
result t= Z;
if (daysRented > 2}
regu’t +- (daysRenztec - 2) * 1.5;
hreak:;
case Movie NEW_RELEASE :
result += daysRented * 3;

brealk;
case Movie CETLDRENS:
resals += 1.5;

if (daysRented = 3)
result += (daysEented - 33 * 1.5;
break;

return rosu_t;
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14 BAHZEE (polymorphism) B S g AxHI&Ti8H 45

BBIEREH. THEERGIAH,

class Movie...
double gelCharge!int dayvsRented) {
return _price.gerCharge(daysRented);

class Price...
double getChargei(int daysRented) |
double result - 0;
awitch (getPriceCode(})) {
case Movie.REGULAR:
result += 2;
if (daysRented » 2)
result += (daysRented - 2) * 1.5
break;
case Movie.NEW _RELEASE:
result += daysRented * 3;
breax;
case Movie.CHILDRENS:
regult += 1.5;
if {daysRented > 3}
result += (davsRenred - 3) * [ 5;
break;
I
return resgult;

Refactoring ~ Improving the Design of Existing Code
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Wi s ln, BHM LI RGIZH Replace Conditional with Polymorphism (255) T,
INEEEER ALk

class Price...
double gelCharge({int daysRent-ed) |
double resulk = 0;
switch (getPricefode(}i |
case Movie RIGULAR:
result += 2;
if (daysHented > 2)
result += (daysRented - 21 * 1.%;
break;
case Movie NEW_RELEASF:
result += daysRented * 1;
break;
case Movie,CHiLDAENS:
result += 1.5;
if {daysRented = 3}
result += {daysRented - 3] * 1.5:
break;
K
return result:
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14 JEF£#% (polymorphism) BfLSHEHERXM A EES 47

BOEER KB~ case 3L, BB class NV —ME'E B ¥ (overriding
method). &M Regularprice FF4h:

class RegularPrice...
double getCharge(int davsRented) |
double result = Z:
if {daysRented = 2}
result += {daysRented - 2} * 1.5;
return regult;

}

BANERBET (overrides) TREPH case iFH, MREHBNSEYHEELS
. WERFEHNR, BB F— case 43, FHRIFHMR. CHTRIEK
PATH AR subclass U8, REAHBE—MERLL RELEET, LEHR
R W, BEAREAARNT? )

class ChildrensPrice. ..
double getCharge(int daysRented! |
double result = 1.5;
if {daysRented » 3)
result +- (daysRented - 3) * 1.5;
return result:
}

vlass NewReleasePrice. ..
double getCharge{int daysRented) {
return daysRented * 3;
}

&tﬂ%ﬁﬁﬁ case )G, BB price. getCharge() FEHE 4 abstract;

c¢lass Price...
abstract double getCharge(int davsRented);
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AT L B MR IL L B et Frequentrenterbointsit. BHFTIRETLT
(PR HPH | SEONRKETS. 0 MR TABET MR B)ahifk)

class Movie, ..
ins getFrequentRenterzolints(int dayvszented) |
il {{getPricaCoda() == Movie .NEW_RELEASE) & dayeoReonted = 1}
reLurn 2;
olag
returr 1;
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4 ZH%HE (polymorphism) HAETHEHXEFIMTEH 49

BHARIEXAEE S Price class B k.

(Clase Movie...
int getrrequentRenterPoints(int daysRented) |
return _price.getFreguentRenterbPoints (daysRented);
i
Class Price...
irt getFrequentRenterPoints{int daysRented} {

if {{getPriceCode() == Movie NEW_RELEASE) && daysRerted » 1)
return 2;

else
regiurn D

}

fH B — KRB A superclass FF 7B N abstract. RN [HjrEy mE—4
BLRH (overriding method) . FHE superclass WE T — P g X MR E, HERK
K —HERETT R
fr REE: BN TEE—AE TR Coverriding method )
Class NewReleasePrice
int getFreqguentHanterbeints(int daysRented)
return {daysRented = 1) 2 2: 1;
}

S/ VHE: o superclass WIRE'E, TR —FeyiTH
Class Price...
int getFrequentRenterPoints(int daysRented):
returr 1;

}
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50 F1E OEN E NEH

7L State AT THRADHR, HEW? XAMEWIHRE: WEREEHEME
PRI R, BER I E MR, SENAKARRTHRNIT S, BF
HBEI=ERHE ., BIMEFHAKEFIATMEREAT State 8. ¥ FHH
RIPRA RIS A SLADRAT BRI, (TP REsds e BB Vi A |l AR
M HURE P EERNREY, §+EPSIMEEANRE, BFOGEEES
EAZARANEA. U EFRTEa RN BET, AT ATES, LR
HEM— KRBT BT HRIAS (debugger) . BFDAE LI LF FRMREILET.
RTUGABERAHMNE, EHEXBEERRANTNEZALT,

RERDH R T E_NTEMEM . Al B3 (B OREH ., S
% THREVEMN] | SEEESUGHEAN, FABL . B 116 M 117 &
& State M3UFT T 15 BRI,
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1.4 ZA%E (polymorphism) EAL S E45H

51

aCustomer

statement

getCharge{days)

getTotalFrequentRenterPoints
- |

aRental ’ aMovie
! i
a |
: i
L getTotalCharge i :
< ! :
*{for all wntals] getCharge | !
i

getCharge{days)

’ aPrice

*[for all rentals) getFrequentRenterPoints i

1
getFrequentilenterPpints{days)

W

», 1 getFrequentRenterPoints{days)

g

i 1.16

Movie

title: String

..

iZ ] State pavern (H#3) 2FT ] interaction diagram

Price

getCharge (days:int)
getFrequentRenterPoints(days:int)

1

Rental

dayRented: int

getCharge(days.int)
getFrequentRenterPoints(days:int)

AN

ChildrensPrice

getCharge(days: int)

-

ReqularPrice

getCharge(days;int)

NewReleasePrice

getCharge (days:int)
getFreguentRenterPoints(days:int}

Customer

name: String

getCharge ()
getFrequentRenterPoints()

statement()
htmlStatementy()
getTotalCharge()
getTotalFrequentRenterPoints()

117 A Statepattern () 2 54 class diagram
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52 B1E EH, H-1EH

1.5 #&i8

RE—AMARMNAT, ERFECEILENT [EWRTART] H—RABK. #
PR OGS T HAEHHED, A5 Extract Method (110). Move Method (142) .
Replace Conditional with Polymorphism (255) | Self Encapsulate Field (171}

Replace Type Code with State/Strategy (227) . i X EWT HEFFEH S
Eal, RENEFERER. EREKERNE, B0 R R FE 8% (procedural)
Rk, REBTFEREEAIRORSE. P —BERIR T RMERGHRE, R
REEE (BHLET) EHMERBT.

BMTeR LREERE [EMNTZE] . Wik, ML 0k, MER,
WA MEDC . ERXFTERE B LR £ ST

WREFERTHHASF, AEXCEERENREAESET. BZ, URNTH
—HWR, REMED CRKE!) .

PR HOCRR (R4 SCRMBSRHIAR MRS 1 &N B gRB Gttt
BreD . HEELL. Wik THE.

Refuctonisg ~bwsproving the Design of Existing. Code
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2
SRR

Principles in Refactoring

ST TR R E AR E (refactoring) T — RGBS, B,
BN EELEE NG RRER, NREHNEELBOEEHE.

2.1 {EBRA

BEEFKFEYHAKATENL, BAFMANEAEEREEECHEL. B
LERE-ABH, AREEFECKENE Y. EELHXMEE L, BHEXL
Ralph Johnson B BA 1L AR R A7 T R o 244

HRERENE: WLTXRHE, 124 BTAETRRTRAEL. FRak
BXEH AN RREREXAM)  FILEARESARREAFEANE, ZAR
AR —TEBME. :

H-MEXRAERL:

B (&) « NRAEARSHK AR, BURERNEE [REZTRTHN]
MR T, REHTEMEE, REXBIRA.

PRa] LU R B AR B B B TR, W Extract Method (110) ¥ Pull Up Field
(320) %%, W= ELNTRNRAENPEE, BERTULLSRE—-1EN.
1 Extract Class (149) % 84 Move Method (142) 10 Move Field (146) .
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54 F2% EaRN

[EH) BE—ARERSARA

1 i)« WA RAERMEN (FE) , ETRX [REZARTA] Wk
T, HEREH.

Bk, TERETF RS, IRATHETE ERUN R TR, KATHALER
AR E AR

WHHAXEHR: [EHRARRAREG? ) ARMARRE, 2N BRI
WEHRRETY, BYERET HERNARRNRBEERER. ANEHEH
BRE, RERIAACHABNHEELUNERRE. ERFARAEZERABLE
MR, RbAEUERNFREACTA S RERAERD, MAEF AT
it R T RAT I LA SRR

YT XERBEAFHET R, Bk, ERNENREREEERWERAEY.
HAUEREABMEEEY, BB TRRRLAMMTH ] RERRAD
i, BREFETERBL. SZHRAATHNR [HEhelk] . MER—, el
RS HBAMNTY (RTRTEED . AL RRARER. BREFNEH
RARR: MR (LA (IR, (25 T RA RN RIS T A K.

RERANE - AR: EMALBERN [MRARZTH] — EWZRRHAD
B\, EAAF, FRBEFPREFR, #ANECHEERE TEK.
(B (MRRBZITN ] XLhamie EhERRTDERRS. PR
BRNET/ABXLERE. )

AT

ERBE= S5 T Kent Beck ¥ [FATMT | ey, WRERSEATTRKMAN, &
BE DA ESHEREATRAMNT . [HnFsiee] M [E4] . Findo
geet, AR ESRERAE, REEmEzhe. B OrNRERRET) ,
AR ACHTHEAE. EARFRTERRMIME, AFERFSN.
AR IR I R, (RIERPENBREEARA , EENHE (AL
REEOTL) W,
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KT RLED, FARERAECLERERT. EARas R R NTIEe &
FFRERERE, MAXFFEHNE—T, IRMFNSELTE. TRRE—TIRE
T M—SJLERTH. BFEMRBY R, RO RRERET, S8 NHD
fe. FIHREIER LiE/E, R A CRREBIERIZFRUER, TREXGELE
BT e ARSI RG89, BRI EER HCROGED -
I 1

2.2 NEEN ?

BB BHERIE TR RIT, BN RREN TR 1. R EmE
AUHE, BARFURFRAE A MRET]  TUHBRGR Ry HEEIAC
FiCH. ERERANTR, BT GEEMED A TUTFEABMiGEER.

8B SUERAR

WRBREY, BFRRTSESRCER. YANRYENEY, R ATAR
BRI, ARABHRE, RFEERLLAOCHEH, BARAXDE
WA ERID T ERRARL . ERRGLABANE, RIS R
PIFIR ZRIGLE b RS AR BB 6. RE A BT R R &8,
AR AP R, TRZRITABRRARR. S%HEN L EHADER
SEEATE SR 7

R~ RIEARNBRFEEREE SR, KR 2Ry REERE
W e AR R RNE A AR S, EEGER ST MR RGR R
U8 (Duplicate Code) . IAEHEMETMHMTHok. REKEHA fF L4
RABITER, RWARIEFNE TSI TRA T 220, RTALKER
PREARTRENETFEANEERBE, ANQE, EROBIRARSE, B
HRESHERERM. TEMT BN, REDAMIIIFTE, Bk
BB -t — BIOREME L TFRe—RNEE, HERLTEBE AR,
MRMBEENE, R URT LSRG SUNT ARSI, H— &,
ZERARF R A,

Y TR (silver bullet) REBZG RN, ZRRMEEBEZERA
3 RADARTESERACHE, FEEHRREA.
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(B ERUBZWIBRE

MITEMALREE, BTN, BELFFICE. s ES R TR
AF, R RN SR E AR SR ATEY . R TS TEEERTAIN TS
PRt 4 | 2 R aERR. IXPRIERLUMZ L2 [HEMI B ARTER ) - BT
EBLAL, BRI HoAY: & BB 2ZRTTREETT B — R A 2 W R
RIS - B . RAVERSLWIXS (EE, Her28ERH, 10
£ L PR R TR LTPAXERR? MR- F RS —Er -,
BrCRERAN, A XRER  DRBERGRIUE, EMOIRER R,

WBET, SRS ILRFER AR, SASERRKHRYTN T EE. &1,
Rz KT TROMITE TSR, SREHELET RN EHESER. E/4
Pl EARIBA RS R B, WahiE T B, (RIS LLEREST, (A4H
AR, T E#H EE-- QRN sl ARErbRAR CHAR. KRR
BRI RO R RER] .

RTE R, RECERBEAIELH. REFRLS [RROHES ] SRR Y
- KNEHREALKER . R MRBENFRFR, ROUMEEWE L2 —
i BERUCAMEACTEMRE, Hk PP ER T AN A AR R EAE
e, FARKBICHCHMRER. RRERELZICENARSHEFEL, &
FRAAGIUEET . Za—RRHALABL Old Peculier (93, —Fb4 41
W) [Jackson]) FRITRAINGEIN R

ZMTEEEEE A EAER. BREEQRDRBEBABRNLT. L&
BEHARBORE, L ARG ERL G RABFITRE, REH LR (8,
2 BT IRE R ) H T B BAREET. RASHBEITRA—
FEFEE, AL T RN, IS ET R REER, SR EH AT,
BERTIRERENE, ULRBRRMBERES IR,

TP A EAR G WEMHR T L. BB RS RS, BRI
ATLLE R R EARRN SRR A, MRS ARMITEERN, bRk
ZEARCN, BARMERABRE LR T EEIX— V50 E, Ralph
Johnson RUXFF [RHIER | b4 [HmE, Eoisk, EHREGELTE] . 99
M RER, ERERTAETMERER L. NS AEN, RIARERME
.
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(S| BIRIREIRE (bugs)

AT, TR AL, RANBAAERER. FEANZITE—
FERERTUREERGRSR, REAT. FRETOEEN RS TRR &
FEFT AR ATZRRCID AT, AT AR R R % . SRR LN
FIFIES, RMEET BCHM ERE, NRMABRE, FRIZEHER.

KRR T Kent Beck B EAACHK—J1E: [BARMEANEFR; #A
ETEHF-HLFIENMERFQND. | EAEBHSEETRNLS HEERE
(robust) BILAS.

B BREREERE
BT, WEN—DAHSHTRRE -4 ERRSHRERELFREF.

UrRA RN AR, SHREEN, ANEEBFHCREBERER. SERT,
IR, WER, REHERRMR. BREEN SRR g0

K ME: REETERERTHRIRE. FL ER4 RANEH 7T abikaldh
B R, MARERIFBT, SRR -BRE N RREREE, BEL0RIHR
RELFHELIR TR, FSENNET AR L, CRENFDE. EXREG
KR, RAGUAEGRATHAZHBRE. FREERD. BEFLEY
BFNE—A AHHT (pach) . FRMEFEERRBA M. AR
E2

ST AR TR R R B8l LB IR E M TR S, B
LA FARM, SR E R LR R

2.3 OINE# ?

SRECEW, BETANIRNELN CHERNRE, RNETRN4EHNH
RE LA BRI IT R ?
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LT AER TR F IR AT EY. ARER, TREREIR—F
SRR R 395, ERN SRR RAROVERTES, R
Y EY, REBEMENTAS, WEQR UBRHFLTE ST,

ERS‘:E)”\U (The Rule of Three)

Don Roherts 4 J #—%EN]: E—ABFEHERREEMH: B RHRUMES
PR, MERMERY T, BZREMEUNE, RRNZER.

HAW=, ZWEH, (Three strikes and you refactor.)

I INEE —H EE

B LR ERE U R RS MBI R R e, RRNE—AMERE
TRATBYHBERTREANAE, ZERDARRIASH, HTHREAD
S LR RERMBEREATHAE, RRSWEC: RERMNXBRRLE
frEf, MREEREET. AFRRLSEN, ZHUXAN, HTERRSTiL
KTARERRABNESEN GRFENRRE. DEENHTEPIIABS
BER, RRTUAPERELRA,

T8, EMEG RN AN REEERERE IR EE L.
BERW RENACH: TWRAERTRIRE, FISHLHESE] |
RN TRARKE N CE EMEHRTIRE — REEARGAE. 2 FUIEA
B, WARFERTIREEMFHEN TR &, HEIFNREITLR.
HENZRBIFENRE, ENR—MRERGINTE, —BSRER, JtnN
FIR S FIRE. ER.

BAEIRN —HEN

WALEPZHEN, $ERATURBEATEN. YUREEABISHERY
MR, RAEMENNE S CHER, BEAUXHEFRGEAD, SEES
WENTLAR MR, IR DS ARG I RHR -G R IRE, SRESEERNEE,
EARRNEETEEN — REEELR—E TRER AL,
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BN —HEN

B 4 BB SR AR E T TIE (code reviews) , FE ARG LI EHF
RREA. ZRHESEDTETRARPEREDR, BEBTUBRAERMFREED
HUMERGHRARBEAN, HHEDELAER I VR REPPTLHS. 1
WEF TENTHRESHEMANEREE. RONRBRITHR S CRHERN, b
AR BRITEBREY, RAELTTRE 75 TERBE O AT R
FARM, ZEXART. ANEFHEFEEAGHNSREEANEN, BERY
—PERZNRERENTSTEAR. DREEBANAKEY, ROENSEK
%, MURSEHBFTELEN,

REW, EWTLUEBREFIA M. FHEMRRTLERIEAT, 83—
EEENEMR, FRE—&FY. - BRE—SAT, RESEEESTUELE
BRI ET. MR, REEETF. XM TIURLE, R U3
BARERE, RHESRINRN. RABERRN [RZEMAH] , BT
(BRI ERHAH. TRETUABERZRIAL, WRFHTEY, #iz
FILRB BN RTRERIA A,

EHEITUADAEEF TFRREAGNER, RUkARI, MHAR LR
WAL R . BEMRE AR BRI LI 218 2 0 R

ATULEEREY, SHETEANLAREES. SRNEE, BFE— RS
ERE—AMFEE, ARLSEXERE. SHERHEMEE, REH AR
REBHMERRWECENER SR, RARWIYL, B -BEETEL

MERLERMBOTRELE, BA, E—TERKARHEH LY ABEELTE
—&, ANEREABLATRRESE. REVER ML ZEBEIE T,
FELCRC FRRHMARY. BeER, BE2RNENFARST RS, A2
(fi—) REEFHITMEEHE.

P %2 (Extreme Programming) {Beck, XP] & [4#4Y% (s) SFE]  (Pair
Programming) B, WABEHRMHEENEEZTHE. - BXRAZHEL, K
HEAFRESBEB LA R EER G BT, BRELTTR TR E
BLETHAREERE I, MENHRENAERFRUBERT.
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A4 EHEM (Why Refactoring Works)
— Kent Beck

RFAWEE. [SRTLOBRMT 4] R THERT LM 4 | . KEH0HE,
RINBARE S RBERF M4 PR ESHRRERNEE, RIBEST
iERFRE R, LEESKERHE.

EERGSEK C4TF) W70, REGEEN 1S, MBRHAEE K, e
KMAFRET . R [ hRERS RS | TRRT SR T R SR
WRHHES, BAGEREN, HE, FOEECSFBEN4, HA—EMEEDH
REBE A WHHRTORBERRGER, QR B Ea R PR,
HESRMIE, RTREAEES: MTHRNTHE RTREFSES. BEMER
BREASRIME, BARKSSTET k.

EMREFEMRANES. DRERAERNARCBRESS TR, TN
ENRERE, RERRTURRSAGIAT, X, B, SREALFSEHERE
VIR, T E T Ll R R,

Rt ALEFUHELHS? FELA, RERNAEE, SR

B RN, Eolsg.

W FWES (duplicated logic) fIRRFE, ML,

B ORIETAR BB ARRE, B,

B HHREIFBE (complex conditional logic) MIFEFE, MLl

B, BIOBEEE: (1) ZRHE: @ FASEEAEE BT ) Fide
FEBERAATY: @) RUMBMARARIESE (conditional logic) .

BUREH B, CE—ABNTEFRER LT, CRAE R
MR TR LARFER, FROSEAERBHETR, NTHMERNME.

24 BAIEEIW 7

[REAREMEEMNE? | RERBFHAH0RES —, M2 el
A MARBABEME LT SRMA, WEXNLT UM RS, B2 RS
WERMHT [HE] i, We, EREIETEHER, §2— MREM0IME
ABFRGRE R, [HARE] ROHR. REFREEN - -ATEER. 1B

Refactoring - Improving the Design of Existing Code
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EHR—-FXTHEH. ERRATEEFNEEE, APREBFHIE, METH
UXEHLEANHEIHOME. REFATUEEN S EH AL ARLEA]
BIIRERMER, BRRES.

54, RELEWC ERAC TABRES | AEBER IHEENEI] . Mg
TRESMII—TREFUNRI: TEEEE)

BRERBERG? RAXHR. ZHTEERRTVAL. RNVIERERT
RERCEAE L HBR . ROAREWR, W TREQERY, ENTEREX
B, WARBRMBFIVEE, TRFEAHNERTEF B, RERL T
TEH] & [FnEFDe] SERY. mEESIMGR, REGLERYETH
FH, MARAEMERBRANRRTR. FRERHNEHER R RRE
¥, ETEARR, FRERNET. RUNBERNFARLEN, FUBR
A,

fﬁﬂ H#EEMEM (Indirection and Refactoring)
~— Kent Beck
fﬁﬁﬂﬁ*ﬁﬁ# (IR EMEFTH ST S — MR (indirection)
R, | — - Dennis DeBruler

m%ﬁ#xﬁﬁﬁﬁﬁﬁmwﬁu,%&ﬁ$%ﬁﬂi$ﬁﬁﬁﬂﬁﬂ$%h?ﬁ$m
B, BREEEASRAREAAENE, EAHERRREAN N VEY.

BR, MERRE WU, BRE—IREIRFEG FREESHE AL, 0
RENNBBE (delegate) BB, FEXBRT WL, BreumBLgk.
EFRANA, FeRaRRADAEE.

A, kit! BEEHENE, FHRRNEENELIME.

™ ﬂ‘.ﬂtﬂﬂﬂl (To enable sharing of logic) . L —FEM (submethod) ZF
AR FERE SRR, ) superclass F A BB FTH subclasses 3£,

N SFRE (@ A IRH| (To explain intention and implementation separately) .
VAT BB class MIRMAI BT, A THR— MR ECEEANS. class R
SOA BRI SEOLR A B 1. TR class MIBRBI AL LL [/ B CHo R |
.%ﬁg- %B‘fﬁﬁﬁ{tﬁ%iﬁm S RE MDA EER R .

B OB (To isolate change) . A MEREF/ M AAMAFER 1L, X
T*?ﬁﬁ@ﬂﬁfﬁﬁﬁ#}: BuRBNTE, RREE [FEw AL | fR
Mo MR A subclass, HEMEBSLSIAREA subclass, W, Rl
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HOXAS subclass A& [EEPERS L] KRR,

B SRABEMLET (Toencode conditional logic) o RFBA—HEER A BHIHLEL
£&MA (polymorphic messages) . AR R AR A A ER. HER
KAWL R E (message?) T3, R /R B R, i
[ AR

KRR EWEER: ERSRERATHIMNRT, WA MR AR PR R
A, MififEeEA M E?

AP B AR R R IR R E SR R R R R
24, FERBARETHNNRT, YEMA—ARER. IERRS T I EEME
WFE, BAEHRENRE, iIERIMEHR CRX) Zii.

FREXFAES (ADMLRBOTI g, SRR EREEEN—TR
R AR RERA R A RE AR, REETRERNELX T RROTRPR
7. B ERREET. KAESHE. WRZAEN, FRAZHLMEIESEHR
Mfsk. BT ARELBRERH-BNTh, MKXANQNRFRIEZMEREN
i

AR RN ERNR: RNPEANRAEE, FHEER, KRAERE LT
fFES Cintermediate methods) R MIB, YL ESTM, EFEEE. CHTHE
RAAME, AR EEARSAIEE, RIFERANS S (polymorphism) , &
SRR E—AMERZ, WRRREEE [FEREER ], HEEhE. k—kks
BE-AFEMEOEY, FEELERETES CEMFRMD MEMRSRE, Hi
EhEUE SR RERRS R EHRERE.

2.5 EYIEIREM

£ —Fa VKRR S £ A RIF AR, FE2EUERETERNNES. 8%
HE—MHFEGZRPEAY, EMPRAERMHE . BN TR REE B4
LEMERFERRR R EREEEEES. HEW, XREAK (object tech.) K]
EmB Rt BEmBEEARR [(ANAEFANE] . RRERE. HIERNK
ARG FETE BFRRYE — RERMZHEESE, MERERAE TN
&, {ERENHELFMEERIL.

2 ik, AR THE ] (message) RIFEEHARERRRAPHEL. ERHEEH,
MAAEARH (method) | R EHHE (message) BFMH (object) | .
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e, EHMMBEEREN. BINGEERNE D, RATmEEE ] USRI 1
fet e T3 e, HERNERAHBEBNEK, RIEEAZ KRR
.

R—ITHEGHENEE. HHHWE, HEESAESERRD, Rilbkdre
HEZTH RN FRER: BRARBRASRMILER - TEN, KETHR
BERORIG, RAAIRS, MR b I R R, R R BT AR HE.
FLBRATMERAEER . BESERNTHAEEE, RIGRNTEEER
ARiE, FETE BRI A R A IE A LU A

&}EE (Databases)

(B @B ILHEN—ERANEE. EALEHEIEFSSENYEN
database schema (EAREFRHEH) BEFHES (coupled) TF -, X E database
schema WA UBEMREE L —. B—PRERFIRTH (migration) . FEIRIE
FANCHERETE Cayered) , 4 database schema FIFZAER (object model)
[l % A K 1L database schema [ECESR AR R BRI RFFE XL, X
e B i mBig 1k,

T TIENREIEA | (nonobject databases) Hi, YLXA BT — 3 E. 1r
X EEA (object model) FIHCHEEMEM (database model) 2 [M4E A — A 4M R E
(separate layer) , XA LIREE MR SRk, FEE—ERNLER
HE 5 -8B, AFAZLERNSRENY, IENSRELSHNES IR, o
TR R AR RIER . R RRN IS £ 400, 200 R A 2
R, BAMERETEN, X9REOEREEN,

PR BT —THOBBASIE, 7L RN SRR AR B E . IR
S0 DU R O B BB A LT,

HAREME, MEGREHAER bG8, TR S H0E FR (L7 AR &
MNSZEM AL B, D TR IBMG 1R, BFRALRE— e
Al SR EHARE 2 MRS 3 A3y, ML RETTREETE, &
TLAEBRRMRAHS . EHER T R R T B classes RN L FIBAL . 00
PETTLATBOLHE classes (01T M EE 5, (REBMEE (feld) W BRI L, %
RRAREBNRRERER S R (accessors) B [HEDLHYE | ELZ.
—EMRERE [HORREEMD ] 6, RTU— RS SRT BT 2. X
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—E e A DA AT Caccessors) . XML THIRAE.

X IE] (Changing Interfaces)

XFx%, 5 MHEBEFDZ: CNAURTHERERAESEER
(implementation) F¥EL Cinterface) . 7T Bl B UE FT8 W BR T A B Ak
Ao B TEOERNER — mEROEELT, CAEHRETTREE.

—HXMEGNRBILL AR FEFRFEMILENEU . % Rename
Method (273) oMM ER T MM 2 BRI . RN S5
S R AR

MEFARHMETE RN EIrER b, SANEERRS eRbAsg
{FEf 8. BPHI%) A public s B, TUEREEBHEME A IEHE, fRiaru
COMEZT R G, REOFEBRMEL AR THRAZ, WERBHRA
felseg | MMRAEHE, BB S S, WRENERmt, Rits i
IXMENR AN TERATE ] (published interface) — Lh 4 FFEE! ) Cpublic interface )
il RO R, st B LR B s s e i T,
RRE— A BRI F.

EMEECCE TR RE, A5 H SR, SR m FL R [DEHE
0] BEH T

W&z, WREMTEXETERAEN (published interface) , L IIEH F
SRR TED, AARNEH AR M TR R, $ERERTRR
W, FREBEEHEPEEE AL, RS T, BREXAM. iHRE
MEARED. AFEREEEN AR BIRE, FH T ER%, TR, T
FIARENREEIY, BEFEEA TEHEMRI]  (duplicated code) BB
MLLE K. R Tava $26tH deprecation (FX) ¥, HIRENHRTN
"deprecated” - XA —KMRKEHERSHEHNET.

EANFER D BIF AR Java 2% (BHMEH, colicction classes ) .« Java 2 15
BRI TRAEAR. Hava 2 BREAT, JavaSoft 1 TR AR EF %R
R RINANT 2 2.

[RE N B NEERRIAT, AR . AR — B 1A AR AR Cbuild)
HES AR TNSERORHE R, TR, T4 5
AR AERA (publish) . DHMBARETCRPL, KRR T
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BRA—HED, WRBETREMMEERRN AP, & Sun FiEHE, %
reEHEAED. RIAURREIREN, REAREEEI—EHARARAT
TASEDO. ESFH S EANHRXATE: SPASRAIHNLITFRNE
M. XERNFERLFE RBIEFEND, MELRMNRATUEEEAETE £
e aCEEPA 8T, BeERFE, IEBE [RBHEN] MEAREE
SRR RABROEEM, ERERN. FURELFTLE, JETEZO.
BB RELRGIERA LS, M ASTUBERANRE, tE
RIS, DR (X)) 2 (Pair Programming) R -l ¥ & MNE
By

AR FEA (publish) Bl B REAQFRMARNEE, FEMERG.

Java ZFEFE—MFHAT [BED] KRE: % throws TP —RE.
BHFREMELR signawre) KB, FLUFEILLL delegation (BHFH) B
BE . HWRA P AR AN S, REERS L EET. XA R AR,
WA LU E M RPEF— A F LT, EARRARE, FEXAHEN checked
exception (FI¥BILRE) HBm—1 unchecked exception (e[ 8¥) . Ria
LU — unchecked 5%, FiLiZfFRekL00e . MEHRLAM, KT
U ERBE: X1 unchecked RE HEETM— checked B% . ZHAMITHKE
HREBCHAEF LS ERENAE. HFEXMEH, RABER FEA
package 5 X —{* superclass % (MR java.sq] I sqLexception) , FHFHRRHT
A public RYRAEECH throws TR ERZ AR XFERAT LBEL F T
X subclass #%, FREWAAE, BAHEAEKERMETNEL—Bitw
superclass F& .

¥ DURI BB F AT IR B

B EY, WLERETA R EIRYG? RERESLEBORT R, THUERT
BBH? ERMIBE, RNMETLENTTE. YRS TFRITUES
RBEH, XRESROGERT, BOREERLEMRY. LEE— R
B, BATRAE (BXEATE) # [ELLER (no security requirements) 517
TAGERNRE] B0 [LEHREFH (good security) B .

EREGL T RODMERR [SRRERMNER ] . FEELRFRE, RONE
C: BRMRUEML A — MO REE SR WRELLANR, RRFBA
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BLRFRERL, FPERASERMNBNRT, BHHEAEERITAETER N
BRR, HUOABEAARE RN ERHL RLaERT [BRAREAA. ~d
BEH, EMFELRADHE.

ARAZER ?

TR AR AR Z R — % E HidS A {Ciin =, 4MFHA
UL ETFARE, BREEAMEFS--MRERY. LR RS, &K
AR A AT A [ i HE W T L B (T e o i o F

G UGIFEE /1 MERNSHE: WHRBRARREREE. RTRAE
WA OB, BB PR IR, ARSI, W, EM2ET,
R ARADRES T RH T IS,

IR AR K (AR BROY THERHWAEER. . RIGRE
HTBE R (B e KRR A B, ARISH
HEBEE, HUALESHRENESELN, # I EENTEES, XET
=R OARERHR.

Ak, MRINH BBRRIR, (RS I, AR, KBRS
EFﬂHﬁE%E%WHE?%%%Mkrﬁﬂ%ﬁﬁﬂ%ﬂ%%%owm
CmM@wnﬁﬂﬁ—AMHmEH it RSTCRMERTAREY THE] .
AFEEEEE A CETNER . QR SHRBANAA, ﬂfﬁ%ﬂﬂﬂ
mﬁmmfﬁ?ﬁﬁﬁmﬁ%ﬁ%_ﬂiﬂﬂowTuﬁx—mEEWﬂE1MM
AMBRAGREHER. MRSERTRHEEN, REILHEMN D BT
ilanrago

MPH CBIFRFLREHR, RN ZHESOTER, WIS 0ET
FEENTRAER T2 BRNAMSIRELS ). RS GRALENE, ¥
EARMREL B TEN.

2.6 EMSIRI

[HH ] BR—IRHNES: SRR T, YREROE, RELRTH
Fo AFRBEMOETAHR. RMRIEERN, [958R (upfront design) o
DB BB AL T M AR, FRBRIUNERF (SRR Rk, FEAH
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ERITEREFFEHXRERY, MER (programming) F A ZAIK
EFE. MR REE TREMRERER L. BEFEME. REMEX
BEAERANER. KON TEEER, WANERBEh. LI Alistair
Cockbumn Fif: [H T RALEEER, HAEDRE MR, |

F--FaAs: BTN (MR ] HEAL. BERRRBATUME
i, DERBEAELTEHE, HUBEANEE REESCERRR. ¥
P ERRAEENAT. RNHESEARAM, BEEBRITRENSY. BH
% (Extreme Programming) [Beck, XP] §IE 7% R A IREX R INE,

REMEFRE, REAEHBAEKIIME, HXFAREEN G, 21, B
W42 (Extreme Programming) Eif-E& &t it. i12EH CrRC £
BRI R R A MR INEL, REABEE M THEENRALTR, RS
AR R, REARENR., XBET. BUNET [Melit, it mi
TRAER, FRARERIE (AT ERER, ZMEAAANT. XEROEY
RBERRHRIHETBD, ARMPEBERES . AEEFERESMoAE D
PSR L, LOBROEEN.

MBRERER, HENEANEET. RERMILHT, BEFL mELF
BYBAAR. KZMERRERE LS SENERTRRET. FHEER
AE, ELREANVEBRTRARHE, R BN RRE SRS ING, RTES
BRREMATRNFLVRBNETERR., AEFERIAREET, RARN
&, EAELLHENESRET AR,

EHEESE-MERER. SR EERLET AP, dERBIEREEL
B, RERADRBHRABHBRATE. A BREILRIEL ARG 1R
FEHE, EIREREFBEHNEL? ATEERIOANERER, Al
HERE-MEGRE, IURENRRSTE RECRARRFGHANSTE
KEW. HEET: BEE—RBORRTR, HENRAELGEE. RE0R
RATRUMABRATRERSS, FLUBREBANKEERHSTREF — B
REERTARRBO T H EAREENRY. REFELETERENA L, |
nARRE SR WRELRHRE—FMY, BAEXWE. A
WHERTREM R AR RS, WRERH TN BN SR ER T, &
TRANBRENEFREHSALRE. L8, WRRSR UL R4
RELE, XA RBRANRY. FAE, SEPHEEESREEORRS 0%,
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ERAAERM 2P LRA LS. 5T RESBENAEE, A8 M
ALERRER LM AFEN.

HTEA, R LB -- 2 RRMRIEERTELTRARE. FEEFEES
A2, NI RELIRRENMATE. DRIFTHFE —LRRBEATE,
MRNZRE D, B MEHENRRTRENRINMRAENTEETEA#
B2 | MAEEE ASEL] (REEEHEHON) . Bafi AT L Herh
ERTRETT .

BWALVIRER LN RS, F LARRREE, ZhEET S B,
RETRIHES. —ANERHRNITAHEEHS, REET MR 5T
FARMEMAE TR — AFEY, FEALBNELEER. £H, 4 TR
FRETHRMARE ETRENEANL, B SHNEEEFILTE

Fad

bn

% m X 3%
— Ron Jeffries

Chrysler Comprehensive Compensation (WIS AT ERS) MEHHBEABT. &
RBMFROERER, RNMAEHELTRERRI, BHEESHRT MR,

Kent Beck, Martin Fowler MIBRMIEMRIZ N B BHERUILLEHNER, KER
METREMSR/ T, BIFREN: BRAHALASTRT » REBKHTE, &
FERRHENTR T LR R BHOFE. B, %T TWTERAREEFER) , 81
BT —SIERIFSF.

WE, BITE Kent MR TRERT RAMSE. R—FFoiBNTHEERSHFL
EEREE, RATEI: RYE—Em AR [ B8] Lk Gostance) . BHBEIR,
Fif R A A

TRANREABOREE, RAAHLWERIL. BRSNS ERiGE,
MRS BRI, ZFUGHEEERTR, TERN T HERENMA. 17,
BIFRITAT R Bk,

FRBANUBRHEEFEEABIFEH . RITRH, RS HERS MR~ (A
(I8 | 36k Cinstance) . [ HMARIE ) BANGR, th— MR HIi0— /%% B4,
FHIERTZ, BNERARSHH KR!

RETE 40X ] R TR R — MU IR F R A2 B, XA B K
BPRZH, TR FRFHMN, FEHEEA class WEE, ZRE—BNERA,
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2.7 EHEMAE (Performance) 69

RSB, plE—4 [REAVESHAYZE) WAPKER, (AR EERHNR
W, TRRINFEE/MT VLS4 factory method (i¥ik. —AELMEIHER,
W (Design Patterns) ) » HE%(TRIR [ZHEHXE] .

BT Lk, FIRBEmEN IS8T ARE. BRI RIS
i (SRR | W&, ik R EREN factory method B X FERZHE, Tl
BRSBTS, XS REEERA TLE—%. RUlENREELITE
FRE. XRETRIAGHH,

RAFBAER (Kent #1 Martin WS BN RIITHEENZ I BREHT
MR ARR? RITETESMT E3p R, HREENRENITTIS# TN,
RIITEHT. BT —HRESNTER, RIUAFEEHLM.

ﬁw:Wﬁ%ﬁ&Tﬁ%%»ﬂﬁ%ﬁﬁ%?%ﬁ%:ﬁ%ﬁﬂ»ﬂﬁ%ﬁﬁ?ﬁf%
ﬁ‘zﬁl {E.—[_:ﬁ‘ﬂ\j-{aﬁzﬁﬁiﬁja

2.7 EHASMEE (Performance)

B ERMEMESRT, performance —ABARRATUFRGRRBAAD: XE.
PeRe. 2B, PEMK (REBNAR) MIRAEFFER. 23— performance
BEFERHMEEE. efficient 5. effective BHE R,

RTER, A—MERERONEE: SR EE SR BN ER? b Tty
fFETER RREMU-SEEFETERNEN. REMEENNE. RIET
WA TRELTNARKRERSEFRTERNESS £, TR TES .
CEHREKFRAEFRBTRE S84, 1 RRH KV BEER RIS
ETEETEHNRWAC, B2, BMEH BRENIALERIEETER,
EERERFOERRLTERET . RTHHEFT TR ERNEN (real time) F
K FAEAELT (REHERA | RBERR: HESHTIF (unable) i,
RERECURRBEBEE.

REL=M [RERERS] OF%. RPBTHROR (HAKEE] (time
budgeting) , WER A THRERBROEH R, WRERRMFE, HRE
W RBAK BN, SEMAATESR—ZRE — QERAMRTNE
(footprint) . |MARLHTEEHECHHE, RERE [UETRELZE
AETECE ] MALSHLTT . BTSRRI, MFORETR—RNA
AR, B AEXREN RE TR RN ER R B2 NS08 B RE (B
MEEHEAROCUERRL W, MLBRERERT IHT.
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70 B2E ERE

WOF R CEMEEYIE | Cconstant attention) . IXAR I ERALHTET REAE
of i o) AR 0, BERERERANTHNE, B REER EE FRAR
A7y, HEEASERAER. ErEXmEEy TRHEE. BFSUEFERL
e, FIREN KER . WRBAEANYLFIHERT, WA RRRAH
f, AMEEFESED, FAEREE— A SREEF &M, FIARERRA
LU TR AN — P ER A ] RIS,

KFHaE, —HREBHIEE: DX AEERFHT OV, RaEletA
FEAAMRERA—DRUG S L. wRIE RTINS, 90% fiftik
AEE RS RE L. R # IR A A S R SR IT IR R . ARTERT Rl LA
RN T RBFE TR, AU N g Z 87 A R SR FE R (6], TR i)
HRBEREE T,

B FREERTIE AR BRRY oo KNSR, FHIILF AR, LD R TR
B o L] (well-factored manner) 3#ERE QLR TR
Y, BRNAREANE — BAELTFT R, HHEASNE. PR
HMREE R R

R Y, mEaNEU -1 20 | RhERFET, b FEET
ittt o7 AR R R 2] SRR Al AR A RE S Chot spot) BFFF—
DEACE . RIFHRNEE P RIS G e, N RR [REXE] F Mt
L TBRMAEN., aTHRUEEHEEPARAL, RANTERB MY
RISR . BRI AOE RO ARIFIEE. MEM—F, REOZNEERN BN, #
E-WHFERRE, WE, BREN. DERGIESEE, RN IZMEIILRER.
FROZMAERR I [RILAM, EBAL ] MERE, HIHFHEPHERMREN R,
R XA, McConnell [McConnell] RRAEM [/ H25H.

MRS (well-factored ) TWFRFE n] AR RIHITHAMEM L. B4, &
WARTT LR TR AN [l AT ML RE R %2 ¢ performance tuning) + FK & 4B B A7 B4E
FOPET, RplBet EREMB LG, M A EEHRAANERE - GERNE
MR UE R e MR EAA Yt s - X, T8 TR, (REEHHT
HEE T AR E IR E (granulatity) » T 2 BT HIOHHE T [HE /i
FRES, MERNARMRICRRSLS, b FATEER, RILREEesHEThE
WECHVIERE, BRI X,

WAMER AR RE BN, FEER, EMNBSERES, B
WA R TRREREERERS . BRERERAK.

Refactoring — Improving the Design of Existing Code



28 EHEWERL? 71

2.8 ERERGAL ?

BYERHERHEN (refactoring) —RAINETRE, OBLXEWT. RERF
A EE RO N EDRIEE A CHARE, ZAMERYN, MATaERAENAE
tREL e ERRREA BN, T EMGIME E /LR E— TS HEERR
'Ega

EMA L. ABhRIEEAEHENMRETREER— M RETY, BRLid
EREEHENEAN AR Ward Cunningham A Kent Beck, 14152 1980s 2 gt HF
S Smallalk, FRMEHESEMOTE. Smallalk £—M-43hA 0T,
PRaT LR ERE AR A TR0 P, Smallialk /9 [S0ZAE QA0 ) ABERS, B
IiRE B REGHAT. CRARME, FohagiRENAT e, SARELE
BURRERE T EXRFMHEOY G, Ward H Kent B HEBH—FESRERF
BRI RILEE (414 Kent HX M RIS R BEE [Beck, XP) . A&
B: BN TREDINESDEREE, ARHEDNIR— B4 T EREY
TR, ML ENRERE D EEE. SRS RRE.

Ward F1 Kent #7848 Smalltalk #L8f £ T KW, BHBS 1 E% Smallatk
HW -MEELE. Smalltalk HEH R — 7 FiwE Ralph Johnson, fFA{ifHERF A
FLREMHE, FLM [WEL | 3Gang of Four] 2 —. Ralph £ A A3
BB RKMIER (framework) . HET T EHN T RIEERIELN F L #
By,

Bill Opdyke 7 Ralph B TR 5%, SHESHBRNE, MEDEHNBENME,
FEHEHNAT Smallialk 258 BAEZATHEN . AUEAR B D570
REMTTR. EXHERLT, KBROBHERSHEN, WEEEREY. Bl
M LTSREEA TANRE NABREHEN, BIHR. Bl W & Cm
framework FTRMBE %, EMBRAT. LENRTEELER & L EEHHE
(semantics-preserving) B9 | REUCH ok, BRI T ASCHER, HEA
B, Bill B+ [Opdyke] MRRENSIRFEEME. BERUTREE,
WM A ERETE 13 &,

3 %3 Ralph Johnson 154 = Ar55 4 Erich Gamma, Richard Helm, John Vlissides &5
THRUEFRARALH (Design Patternsy , NIRIIE & (Gang of Four) .

Refactoring — Improving the Design of Existing Code
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Rifi 8 1992 & OOPSLA A2 L RLF Bill W5, RIAE—umEHTH, T
YR IE AR S A — MESHEL (conceptual framework) FRIEHTLE.
Bill BB FREMAFFTARE, RELBACLHMEE: [H8 OFEANFA
T, | %, BELET.

John BRrant A Don Roherts ¥ 2R [ TR BMEBRKR, FERT—A2b &
H)%88 | (Refactoring Browser) {f} Smallialk EM T R. fBETXHE 14
B, HPHEHTAMTELHA.

Az, B¥! B—EHHEKBEHER, EARRERERSERLEE, GRR
Fl Kent —EHTMAH, FEMERESTE, SENEAR SN RR
BAREEN. ZHARILRAERE. EAE-EFEENRA. HE, EEHN
FARRLRFRAR THYT, EARETHEN—ABABFRE, HRAH
M—R e THEHEE—FH. Fibl, ERELFNTEHT, RETTREH.

U —1THERG
— Rich Garzaniti

#4 Chrysler Comprehensive Compensation ( W MBS AR RE) 4 GemStone A 7]
ZHl, BOATHSKOHAFRE. FRIBPRIOLAERMEDEELBE, F
RZRT Jim Haungs — GemSmith FHI—fIFF — WMBRINRILRXN R4,

Jiim JE8 — S (L A I BA T AR SEIZ 6 7%, 945 UL GemStone # ProfMonitor A6
R AN TR, $EBRARNNDREMRS. & TRTULER R4
BT, LI B ML s,

SRIVEHIR: QRERANNSERLHSE, RPBANTERNERE >4
12,000-bytes i FHF8 . IXERR, ENRFEHBREKKT, ¥ GemStone M HEIH B
EUR R LR, hTERMEER, B4EORNE, CemSone HEHEH
W (paging) WA E. HRENTHEOARREAR LT V0 TEL R 4700
BIEHM V0) , MEYMHE RN DS EXR NS =Y

RIMGB-ABEERIE—A 12,000-bytes FHRBE (cached) K, XAME—
k*ﬂﬁ»ﬁ*ﬁmRmm%&.ﬁﬁﬂ&ﬁkw+ﬂumwh&Wﬁﬁ#§$ﬁ$g

MRT TEXFHSE] AEE, lm BRNTAXENT —SA000E, QRS0
D —£8: 800-bytes, 500-bytes- %%, RALMMENIZUE file stream, F
BEERT.

ERREHR, RIOMSRET RERE. FRIETRANTRE 1,000 Sst0lEA
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2.8 EHEETLLR? 7

REREFETE, TREFHRE 40N, —ARERIHCH RIEEZ] 18 /Mit. E
RENEHHRE 1200, 2 —ENETNEES SFFERR 9 by,

RNHBABEHRR: BEFRESZLHE (muld-processor) HEHL, UERE
(rusdtiple threads) HRBEAT. BINXAREHIHRERBALRET, BHTRE
KRR (well factored) . FURNAEZ RN L CHUEHETEIERT .,
e, FHOERE 2 bat,

2 Tion S0t TR RAIELE LR R T RIERAHA2 A, RAMORWLH I 2.
AR AREN, RITHFEERNA SRR AR, LR RmEN T4
SREIH I, ERAIRT RIG3E,
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3
REIREKE

Bad smells in Code, by Kent Beck and Martin Fowler

if it stinks, change it. (WRKHR [, HENT. )
— iRl Beck B3, THENBRRTTS

Mee, W [EEWTEME) . KCST T HLTHER. HAME How REX
HIE When. $EMRBSER. fEERGEEANE NAEEE—F BTN,

HERET ! ER [ OTHER —1 instance BB | %[BT 4 class hierarchy

(MHREER) | BAS, BAKERERN A0S, AFME [ 4MNRE
EHEE] MAMANFERET . BTENESEORELS (HIE, TR EN
FREAERNE)  BAFBESRATELRE ),

EHBTH Kent Beck B8 1%, RIEANZMEUDK HEXGES. HIFEEY
AR AES LR THREWE, iR (FREREATERN . (W]
i, THEXETRELARMFLRLEFET? | W, £, BIIGTRLE
A, ENFRATE AL RRIDBES— R4, AERERTN, B2
T AP R FFLRE b, X R (I EL T B NP ) B R T B
(RFFABE (EAT] BRATRB—ADE: Kent RRHFBRELS . fvH
TUEHBENXEER — BRHTIENEEREY, KR8R100.

PATHNRBESEE A TERNERR | 0BHS BRE, ARINLLER,
RECMELMAILE L—M R MERERE. RN ERr—Sikg, o
S (REE A ERERNEE) . RUMEREAR0HE ), &
HW— 4 class BFT %75 instance ¥ RE R K K. PRRAGEDITRTA
HREK.
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% BIE MY

WO LR TR P A Tk, T R AN Y TR R SR
o URTTLAR A (UL R MR A TLRH ) R0 B O B BT A,
REHFFRIFRZUNEDTAETHDR. rRBHAR [EEREH AR
RIS, (LR ATRES A PRdE S B 1,

3.1 Duplicated Code (mEtHLHE>

RGRATHI b T LI a2 Duplicated Code. WA fikdr—4 0L kAt F1 5 $1HER]
WEFEH, BAnadFE: BEFEellaml | FFL4aTy,

BEAUE Ouplicated Code #t5 (A -4 class WA A BT &G M EEL
(expression) | . XEHRIRFH EWHWAULFT Daract Method (110) #ERER
OGRS, RJ LI A o R A AR A e e (T A i

FoFEMMEREE [HAEARE (sibling) 1Y subclasses W &MERAT .

BB RIZMEM, UEBE A classes 4 Extract Method (110) , RS H A
BRI ERRILER Pull Up Method (332) , ¥'SHEN superclass B, WS AT
FIARELL, HETEMEL RMARZR Extract Method (110) KA 12
FESEITT, RN — RS REGRTERIRT TSI Form Template
Method (345) 3RS~ Tempiate Method Ut 3183, 11 %A Sl $ AR | &
AR A, IRAT LA K iR — A, ) R Substitute Algorithm (139)

A HBRENE ST R,

ﬁn%ﬁﬂ‘%ﬁﬁj&ﬁ{] classes W H\ B Duplicated Code, fRRZ LA KT -4MEH
Extract Class (149) , AESAMIREI— 1L class D, REET— 4 class 7
EREANF class. MR, BERBATA R TRSHHF ZE TEA class,
A class JREHAT, MKIXA B TTHER 134 class, 1 BR 7 classes 2
ETI R = class. b AYGERARERATTILBSE, EHETHEE BN
T B HATATH 5 .

3.2 Long Method gx@m#

P THE¥.  (short methods) MR R AEB LT, [LEK. ABBMRFTR
BAMA, HERANERTYRRELHLRY delegation (Z3#;) , RMARTTH
TR E, MEREFERRERTLE, L miE, ECY N NE L TR N
Ho THEZ! FERNEERNE — BBLH. e, RN — BE
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3.2 Long Method (itH<&%0) 77

/DR REEN (EF pol B [[EREAER] O .

MAVLAEFERAK SN RE: BFGKAEER. FPRRESSY. [TEFA
AN | BRSNS B4 small method. ILFC OO EBE L
FHETLMERTHE (process) W [R5 RBENERMINTR] DT ARERE
ELRBERNSE, EhfbUMEFER ETUEEETEF R T4, XEHR
WAV PN A PEA R, XU R 4 L8288, E2ik small method
EHHEBNEE XBAT —MF4F. MEREHREENTF &R, LERTLUE
E4FTRABNEA, RATLEZFERPETE 2.

BRANBRE: FEZFRGARM R, RIERIHE—FR: YR
i 2 AERERIE M 2 A MBSIR, RINBERRENNARSE M RET,
FUHMR (MR TR s ROTTUN—EREEEE FANNRES.
Wi B R R A SRR B B, RERNERESHTLREE, &)
HEEABME L4, RRAETEENKHE, MET R (4] f TofT
i) 2t )R R

BAZIUT NG E R, BEFEEE b, REFM Extract Method (110) . # 2K
HBPE ST —RNES, BelliRERER— TR,

MARBNTARNBHEMIGEE, SIS HNREIVE MR, DR
Bzl Extract Method (1100 , BAR ST XLEEHNEN T B LESY,
BEWIRGH RO RS, FEOELEREEMET . BEK, N NUE%E
H Replace Temp with Query (120) JEBRIZLLEIN L&, Introduce Parameter

Object (295) 1 Preserve Whole Object (288) TT] Bt K MM FIEEE T
iz

==

MBREZRLAHT, MROGALGRNTEMNBE, FRMZEHRNMETH,
Replace Method with Method Object (135) .

QTR IR B ACEINE? — MR MR, 2IER . e IBER R TR
MARMERFEHERELEE] MEY. DRERBHAE TS, #2000
th: A RUE BRI Sk — M R BT LR R A L.
FEIT TS, OREFELUTEREN, TOEBHCREIN IR X,

FOFXREREE b B IRAMES . IR0 LT Decompose Conditional (238 &b
BEEM4NX. BTHEF, RGBT R R AERER — T R,
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3.3 Large Class ogas)

MEEF Y — class AREZFE, KAETERLSMINAE instance TR, —AX
it Duplicated Code i EBMET .

XA LGEH Extract Class (149) ¥4 E —AefelF 881 class . $LIBM R4
FE oclass MERAHXHTE, BE0RA—&. W8 "deposizanount” #
"deposicCurrency” PHERIZHRE R4 class. BE MR class WEEMEBHE
MK ATHET R, RO SE I IRGE R M A, MBI HAEE S
{FH—4" subclass, k& KT Extract Subclass (330) #E4E LB

HEHE class JTAFEHEREEE T F G instance K E. FEWULE, HEkisrTEl e
WAER] Extract Class (149) B8 Extract Subclass (330) .

HUKE instance TR ] —Hf, class AMPFALMH, HE [UEFE. |AL.
SErT) AR AT, RERMARNTSR GRCET, BITERFEENBRRTE)
REBERPAETT L class WE. WRETA [FTRE) . Sf12BRE{0
AR, AR ABUFR AN DR T IR T T HT RS M- MR RN [T
#l .

MOWEARL instance TR —#, A class MAHAERLMAM, TIHEEE
Fl Extract Class (149) 1 Extract Subclass (330) . ZEAIERAET. £HTE
PRINEIERTEDN, RIFEH Extract interface (341) HE—FEH SR IEKH—
. EEFET LR B B 0] 24RIX A class,

IRIRE Large Class B4 GUIclass, 4R 8EE EHSURFT 5 B B — 4 132 40
BH% (domain object) £. RAMFEMLSHE HEFHE, H4XUHE
R (sync.) . Duplicate Observed Data (189) SHRMTIHE AR, XFHRT, &
AU RARAE A I3 Abstract Windows Toolkit (CAWT) 84, #RA] LR XF 4zt
Z47 GUI class AL Swing 81 .

3.4 Long Parameter List (g

RIFF SRS S RFLMN R, LINREN]: EREBTHRETE RS L0 £
ZATUAR R, RO AEH GRS RER, TERNEATENAE. e
BABE [iZ- 5, WA MRGF LTS FRSENRE, RIS IR
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3.5 Divergent Change { & #LAEL) 79

B B, HTXE, REAATEREENAAAEHUSRGESET, R
NHRESESEMAT. LEERAPEROCKFENHEAART T, ANFE
FIATEETLAARBAIE L (hostclass) HkF. MMHSHRF s, £
ZRFR AR T PEE L.

KREWR, HAEKKHSEIENIR, AL BRADRTFET—R. F5HEA,
M EREETLNE, AGFGRE. WETSERETY, KERBEY
HHRTLE, BHERTERE (CRBAD BN FAER Gequests) . 58
S e

MR AR SR E—RER] ARG RAS TR L e, T
TRE R BOS EMALN Replace Parameter with Method (292) , |- HIBEA %]
FERRYATR class AR —MER (fleld) , HWETHEESR &%, RETLLEH
Preserve Whole Object (288) MRBR—X% 0 HesBlER ®, Holign s
Befl, WMRKLEEIERE AHNHSITE, I H Introduce Parameter Object
(295) AufifiEd—4 "85 .

WRFEA—ABRHES, EMNEFEEREEER (R NS, 5 [
S AR RIRR. XN R o R LRI B, HIRSH
TH. HEREEERSIROAN. DRBRIRKSBUATE, GRRETEy
R ACHIFESEW (dependency structure) T,

3.5 Divergent Change «Rm=L )

RIFBEMRS TR AMBN — ERRABELRARRRE 1% 1, —8
FRBS, RIOGARBBIIRLNE &, RIOLGHBE. mEREHIR A,
PRI B BN RI R P~ T

WRFEN class BRE NG REKEREF RN HE EREEIL, Divergent Change
SURT . SREE- A class i M8, MEFMA—PSER, BUO5 KK
“MRE MRAFHR-HERIL, RUMGRENARH] . PL M8
EAMBARRA T, KA —RETHEETURE HULAEEBY, 4
B RENEEDATHREELF LM AR, RIS —5. HrE 48
RUMFTH BB, 8 RNER ALV — class 1, TEAME dass HHIFH %
AR KBRS, AL, IR R YA B M A g 4k, #
FRiafl] Extract Class (149) BeiHRGRD -4 class 'F,
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3.6 Shotgun Surgery (@B

Shotgun Surgery £ibl Divergent Change. {RAHAR L. SRR B L L,

TRELAEY L AR classes PRI VT £/ MEMK AR, PR ETR A9 SR Bk E 4 2

Shotgun Surgery, MHRE EEGENEFARNE, HFAMBRRIICl, RRE
A ER .

EFAEN F AR Z{H T Move Method (142 R Move Field (146) ILMEEEBX
FIAREIRUE R] A class. WURINT G ST class AJ LU B IS, Malg -
A el s B nfine Class < 154) 18- R4\ 3% 47 B0 M — class, JX1]
fe &G & Divergent Change, HIRe LIS HE,

Divergent Change H7 [ — class Z £ &K . . Shotgun Surgery T &
i [—HAELSIA T classes HMNAB M - XWHHEN T RETSH BRI, B
AT, 5 TRCE, 78 -7 XRMEE,

3.7 Feature Envy vxmmg)

HERAMEHERT Y IR DERMRAIEL AT AT )
M. e f g REUTEA class FIMBE TN G SR host class
%, ERER S ENESEENE. THASRE, BRNBIE MBS
NTWHEAME, WB—PXEILETILE VAT B RS { getting method) . 47
BTN BEAMREBEY NS, RAAEH Move Method (142) #115
BEIE R LRI . TIRHRREP AT X2 E, IXFHE R %
Extract Method (110) X — 838 EE BT R, 18 H Move Method (142)
e LB PERE.

SR JTIRETITI O AE AR, — MR 2 LR clasees BefE. BIAETR
RO ETAAE? BAMOHUE: HMEN class MTTEE “BULAMERA] K
M, BRI P REABRAEEA 1. IR A Extract Method (110) 3
ZEARE T AR RET S BB T AR A, LREBERLRESTIE
T

TTEA © 208 05 B Cpatterns YBEER I AN, HACIX AN IEG, TIDE % | (Gang
of Four] fty Strategy 1 Visitor v ZI#t A\ fIfli#%, Kent Beck £ Self Delegation
[Beck] th{Futsy. XS AR AT HHNEKE Divergent Change. BAR 401
FWR: BEE RELKARERA—RIL, (5B f [3TX0EIE | MiTH
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3.8 Data Clumps (¥rificH) 31

B EBLR, HifTEs. DIRANEIE, RIVKEBIRLT N, & [’?ﬂt
RE—#xE | . Strategy W Visitor (FIRELIEZMGERIT A, FABIIEAD
AREES (ovaridden) MWITAREFHK — SHAHT [£2-LREE; 1
4.

3.8 Data Clumps (miERm®)

BB (dataitems) WG DMET: HRMBEPIEA —HL. ERTLABL
W76 B A R = s BRI P4 classes FFAHEMASE (field) . 1T Z@AKE
#3L (signature) THIMASH, R [ QERFEHRAEEE | EREHGHE
FEAN QTR+ . oL X SRR AEE A eld) (A, B/ Extract
Class (149) BENREH PRI NRP. AEBFRNEBIARTLR.
(signature) [:3k, 12 ] Introduce Parameter Object(205) 5§ Preserve Whole Object
(288) NERAL. RAMNHELRTLERESETIGEE, S RERAD
tR. 05, A% Data Clumps FUT L3 S — S8 METTCE, NERUE
MERAHA (CHEE) EH, GRERIENT.

—MFRPENER: B S ER R, AR E R G R LB W
REMABEEL, KRR MMBEES: BRELVEFE—1 5 g,

FREEHABEANR, SRR Lk, UFEEEHL. —HNGH
ME GRANLIEETERN—RIF. BRHNLE, GRUNEFEI4
Feature Envy, XATLIHHIER ~ATHBFH class] HHHBERT S, REKA,
BT classes BT EMTR M MESFRAREUTIE S

3.9 Primitive Obsession (E&RMm)

NEBRERFHGHTHIE. S (record types) MIFRBEIRHENRGE
XX, EAES (primitive types) MEMBEMBHIHE AL, SHaRL%
R—EHHINTH . w18 SERBETHEN, RETLATES (X ol —H
R, WA FH) NEKH,

MEM—ARENENRAE: CIHH (RTTH THE TAAUERERE
K I classes Z RIS IRATDUBAAIE N B5EFRE A BIIL T8
B classes. B2 Java AR AR BIRAEME, Tobl class BRTIFEMBY — X
P A B il Bt A SRR B R DR AT B e
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HHEBANFFEEARRANME LisH g — RELAHHAMARNN
money class, % MEAEMN AESRAN range class. BIE S MR E GRS (ZIP)
SRS TK strings . TRYT LAIZ T Replace Data Value with Object (175) 1R 4 &85
TFERVER R AR, MfE B SRR, #AXF AR SRR .
ML BARH R type code (RUAIRR) , e T AREmT A, {RelLlia M Replace
Type Code with Class (218) ¥Es i, QKRG MIETIE type code I &3, o/
i [l Replace Type Code with Subclass « 213 ) X Replace Type Code with
State/Strategy (227) MEALLRE,

InETE — AN EENE EMER (fields) , TIER Extract Class (149 .
WRGEBEFIT A NEATEHE, DR Introduce Parameter Object (295) ,
iSRRI CAEM array T HGEEE, TTIER] Replace Array with Object (186) .

3.10 Switch Statements (swiccn BHERS)

A EAETH AR SR T D cwiteh (K case) . MATE i,
switok IR EE T &R (duplication) . HSRBREY swicch Bl)5H
AR MBEZAEEN NFH case FH), MUTEFIETE switcn BH
T BRI RTHI LS (polymorphism) 18:& A b5 AR FEHO g 2 friE

NEGBHR, —F/F] swircr WIORENIZEEL “£F] RBRE. WEHAELA
IR LT swizcn IR E A type code (BVRIED) HHAT ISR, REME S
% type code MR ALl class | . BT LIYREEZAE A Extract Method(110)% switch
EHREE AR RE R, Bl Move Method (142) B BRIIESELAHY
AR class B3k, fERHRNA TR E B4 # ] Replace Type Code with Subclasses(223)
K Replace Type Code with State/Strategy (227) . -HIXHERStREH Y =,
TRl AT iz A Replace Conditional with Polymorphism (255) T.

WHRIRDEFR REPLLEBEY, MR ARSETl), T4 125 0
KRR TIT . 12 FhE 0L I Replace Parameter with Explicit Methods (285) KA
AEEE R IR ARRESR R PR — 2 mull, TTELRSR Introduce Null Object( 260) .
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3.11 Parallel Inheritance Hierarchies ( F-{T#E & KF) 83

3.11 Parallel Inheritance Hierarchies (4B &ER)

Parallel Inheritance Hierarchies 3% Shotgun Surgery FIFFBkIE I, (LIXFF
i K, B4R H 8 class 88 A subclass, A4 75— class ARG 01—
A subclass. BB EERN class SRITEMN D — A9 AAL B class
MR C AR E, R TXMFkE.

HERXPEBHN—HERBE: E—1MRAERNLE (nstances) BIF (B4,

SLH, refer to) 7 — 86 R 4E B F)EHE Gnstanwes ) » MM BT F12]T) Move Method
(142) A Move Field (146) , BAILURHEE @ (referring class) HIZKA{4ZRTHE
T,

3.12 Lazy Class (i)

FETRIZRE— A class, HHGALEMRT. $iy, RLETHHEELEEN. In
R class HIFIBRMERSH, HRNENE. TEPEESHILZH KB,
R4 class RANBREE OGN, OEAECSREK THld42TH o
FRFAFMMY TEERN, BRI class RFFRSEN, {LB0ERF LR
ARE. D LR —FERF, §FikXA class JF P IE. (N4 545 subelass WH
Mok TE, RIR Collapse Hierarchy (344) . S JLER ARG, %L
Inline Class (154) FFEA1.

313 Speculative Generality (sH 3 )

BB BB URIE, #74; % Brian Foote. 3577 A3 [M, A1
o RBEREHE] FENEEUS LSS (hooks) MASHIER AL E—
SR EATH, SRR T . AP A RIS B A G A A
o MRAMAEEDLEAHE, RRERATLMN: DRAAR, HAEH. AL
MIEER SRR, ALY, 3B,

WRARHFEA abstract class Rk K AR, 851 Collapse Hierarchy (344) |
BB delegation (R HZH Infine Class (154) B, WRFHI T LeK
R L, AT LM Remove Parameter (277) . WIBRFEZHET L LNHE
Bk, Bgst e L Rename Method (273 ik Hl S —,

MERAKE class BIME—H PR test cases (HURHE) , XML THkE
Speculative Generality. MRGEKIMZRMELE class, EIRENERK test
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cases #M . Ly WA Bl 2 T B test cases ¥ 1E 1 LORE, AR50 T 8
A

3.14 Temporary Field (S ARRNERER)

IR SFIXH M % RATA instance & RIUCH RIS E BT &, ZTHM
RF ATHER, RAREEIRREFENGETESNFRTET. £5R
KA N PRI B H I, &il fRRm.

iwflER] Extract Class (149) 40X Al RIfJLBIE — 15, BRIGHRETE fEAE
EM RIS BrE . Wi RETLER introduce Null Object (260) {1
TEBTEE, MERTARE D Null g, MFEEEH [ &AM,

M class H & DAL, TEFILAEE, LI A g8 S 4Rk Temporary
Field #Hi. T ETALLE - RFSH FEITA) , FLM bz
BYHPRLAE (felds) '] HAXSIE AR ST EN A G 8%, LhER T
Nk Nk, ROERAT LRI Extract Class (149) HZETER KL RS
RURE] L class WP BB RIFR SHEE 4 method object [Beck] (%5
BT HANTRLMHESAES, clas R HETHRES) .

3.15 Message Chains (IERSNERE)

MPRBRIAL TP RER Grequest) 5 AHE, BREBRESEZERY -
HE, WEBERKY - DU & X Message Chain, ST RS 3 af
BER KA gecthie K BRE TR FERM TR, EE PGS Sk
IS €5 H) (structure of navigation ) BHE M A, — DA% RIE L EE FHEMT),
B P RHK A B HURHIR ST

KRR R0 ZAE T Hide Delegate (157) . #5TTLI7E Message Chain B AR [fr & it
TR ER T, Hi BE LB Message Chain FI{TA—PAE, BIXAM
RAESHHFTAIE Cintermediate object) Z2EE Middle Man. B2 F i1k
#H: 5eUE Message Chain B[ EIHDH SR IEF1 4, BB L Extract
Method (110) 24 FIART BRI CFDIET — MET R, BZH Move Method

(142) A%\ Message Chain. TMRIXEE FHE BTSN T
FRUTIEMER BRI , d— b SOk ot T,

F AR RS (method chain. %5, W2 Message Chain; I [a]5F S 444
TEIR TRIEEE] SR TRARE) ) BUARAHE, RITRERNE. M, &
THSBEERE V21, REEETIEERXH,
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3.16 Middle Man (hig&=xA)

Xt BB ABEIE. L — 9k 5 (encapsulation) - REAMRIH FERARK B SA. 5
1AL delegation (BFE) . IR LBREAMNSI— 2L, b3
AN BT, KA RIS, R0, I BERGEX R B
AR (AR B e T2 WS R iR H S s 2,

HREANTTRELHEZH delegation. fRiIT4 HREA class BOT— LHRKLE
B FAD class, XFEEREM ., RARI%ET Remove Middle Man (160) ,
ARSI OB AT H M ER A DEILA, TEUEH infine
Method (1175 {2'€AT “iniining”, BEEMIE. 0 FRiX% Middle Man ;% 3L fbfF
A WRATLUZE Replace Delegation with Inkeritance (355) TR ¥ &1
subclass, EFEIRSEERI LI BIRA ST Hh, MAS S04 E 0B,

3.17 Inappropriate Intimacy (BRXH)

TR 2B BB classes T T3H%, HRALW A LTS private B9, 4
RRERAAEND TN 20, BATAUMEELZ L, B3 T classes, HI1EBTH

MEENEA—, TEHIPBRRT classes WA HFEL. 17a] LUER Move Method (142)
A Move Field (146) TEATRIF R, WRLERG R, FUTLEEETEH
Change Bidirectional Association to Unidirectional (200) il 5 —4 class 3% -4
EEL . MAA D classes TLABIE S, TLUSH Extract Class (149) 7
EFRFRGEE] DL AM S, UEITEHRA XN class, B0t plaRiE
A Hide Delegate (157) iF'B—4" class B X B4 1L 184 B .

#/K (inheritance) {FREMMIEFER, A subclass 7 superclass [F) T #8581
superclass FIEMTHR, WRMUEBZ XML FMAEN T, HIENT Replace
Inheritance with Delegation (352) LB TTHKER.

3.18 Alternative Classes with Different Interfaces
(REIE T a%)

B BT — T, RIFE R REE £ R signature ), HIZ D Rename Method
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Q73) W EAIHE Tl oG, (M A, iFR B Move Method (142)
B HEALAT HFE A classes, ELBIM A1 (protocols) —BUNLE. WIRIKEAER
B A M A FD A B s i, SIFRZH Extract Superciass (336) A B8
ridE.

3.19 Incomplete Library Class (REEtEmEZ)

RAT Creuse) WHMAXEMEWER, BAVANZTAORIEN T 7 RITHR
M) » BRLTEA, TEREHAITETE library classes (FRFER) 1)
Bt |, BAWRERNERITEH R TR LG T2 7.

library classes /& IR E A MRS, ROTDGEEEAPARI . EdkilEl
LT 2R R RE RS RN AR Rl T A RS RE T, BT Library KB & B
REHAMBRE. WBIHAZ library B (form) HHEABE, AR EEEEN
BRI classes &8 5 AU ERATA S M T X R T E A28 i sl b iy
AN Move Method (142) 5%, 1444 LR 171

FHBAERAD SN XS AT R R %R R B Tibrary classes P96 — B
R PTLHER] Introduce Foreign Method (162) « WNEME R — A BESMT
A, EAHER Introduce Local Extension (164) .

3.20 Data Class (maauspie)

H11H Data Class £78: T LM (fields) , BUEATHR G£3) 1z
BRI S, B2 — Y. RPN classes IR —F (A& EMERIERS ],
EAULFE—CH I classes T MBI HUEIE . X2 classes RLETATEE48TT public
A, REWUBIRN ZABIATREICNZA, L 4la M Encapsulate Field (206)
HENHEER, WRIXE classes A FRHEMTIE (collection fields) , R
RACTIRARGR T MEE. WERA, SUEH Encapsulate Collection (208 )
WEATE G R, A WA HAD classes BRI, %3 Remove Setting
Method (300) ,

WIa, TRHELE TR A% (getting and setting methods) ¥ LAD classes 1
Mt 2L Move Method (142) JEH55R 1T 48 £ Data Class 3&. &)
RAZEE A RE, WU2H Extract Method (110) 74— Al M E R, =
AZJEARHOI LA Hide Method (303) #RiXMe U/ R¥asmbik T,
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3.21 Refused Bequest (#4045 A58 ) 87

Data Class BN ET. {FhH—TRABEE, WESEWHETE THE (3 | K
METES GEIREHTE BiIRUHAR—ERE.

3.21 Refused Bequest (siEmaume)

subclasses A2 1% 4K X superclass FIRBAEGE. BB el BRI EELSK, ik
Bk ENEBREHLY, MR PHEILH !

LARE B, RARRSRERTI R, BFBNIEA subclass Fd—4 R
(sibling class) , FFiz/H Push Down Method (328 ) F Push Down Field (320) i
BT R ASBIRIRR B 2R 0 36 . JX K — ¢ superclass 3% FL B4 BT 4 subclasses 4£2X
Ry, SERSW AR BT superclasses #1Y %R EM (abstract) .

BEAA R (i, Wl I, ekl DRSS, BAREIMIAM,
BRI AOZ M. BATZE R subclassing TR B —1iT %, %
B Al LMRAF N A O 8 TAE . Rt & —FPIRnkiE, BRI, (HSREE T
P, FTLVRA 18 i Refused Bequest SIMEHRSFIN S, WMAag WL,
AABRARBREHRAM. AT IKHERRER S, NABER,

3 subclass T T superclass MAT 4 (LI, H A BUE T superclass BEELL,
Refused Bequest MUIRMRIET M ARGIRIL. Hid8E K superclass B, X— AR
ARG E; BRASEE superclass L, RITRU WK, FdiE4FES
HRED, BNENIG SR RER, RIVZEH Replace Inheritance with
Delegation (352) RiER HI,

3.22 Comments GTLHER)

WHEG, BAEDRBNAS ZEER. MR LR, Comments T —Hbfnkil,
PE VSTER—FERYE . BATZFLUE/X TR Comments, B4 A%
ESAERARRER . B¥SARNEN: (REE—RABAE KEMiTE, R
R, BB B R G R, XAHSRM AR £, %
RN

Comments 7/ AR AR LT ARRBM S FAsk. REWFHEE, RITEH

RiiZ BLS R PR SRE £ ST BRITEHORM: BB USTHEES
T, EAKECEFL RN T,
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88 FIE HERARE

MR RREFERER—ARM T4, R Exract Method(110) ; R method
EERENR, HERFEEEREELTN, Kk Rename Method (273) 3 @
BIEEEARNPRELERGENFRAE, &k Introduce Assertion (267) .

7| SR BERSER, WESREN, RELFAERIEREA.

T
MBI TE M A, EAREBRNEFZENY. BT HERREREGITHE Y
h RV LDERFLARAT T 2EEMNEE. RAAUEEREETAC [Hft
LEREF] . ZREB TR RNESE, THETFSEEREK.
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4
SR TR

Building Test

WMRFAEEITEN C(refactoring) , HERERLENE —PTRNALAIRE, e
W%z, AN DESHTERMNIE, FEARBENR. 7 EEN KA
R LRI E TG T RN ER.

PO AEZIABAS. BRI, WEEROMRER, T A RER SRR,
BIEAET A G —Fem . i BB, BERGEEFRNER, FURY
LEBE—TRIHE.

4.1 BBEMNFARE selt-testing Coder FIHMA

MENERRERF RN ASEBL, KRLSRE, HTRBHLA 84
W—#r. FEMBARRET—FTHA, B AEs gt LT, BLKn
FIERRER (debugd . REHZE -MikFHE 08 CHERR FRNT
AN, TMVCRYILE ., SRR ABEEY [E—BR (REEL) HEN
RUE—DDDRD | . BRAHBER AR, AR AN EES—1,
SFBHE—MER, BRAAA-MERNI, MA SR BRI A 20 83E,
Vemt R LB L RIER T L FRE.

Wk L TERIARTS) X448, SFT 1992 4 00PSLA K& FHI—kigit, &
1 2 N (BADHHF B Dave Thomas) i: [class BT 8 CRTHAICE. |
REETROR S, EREH—-RESNRNY . REEEES. 54 class
Y ZH—MRER, H0lE RN SIEA class.

AR RBREEETHEXFKR (incremental development) , SR S AL HE N,
WEH, BB class FMWE. SERFRWOTERDS, FURNAASERE
—R PITMAREELER, BRSME, SSEURTREAA, EYEAR
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90 B4R BIUWRKER

R R IEHE (console) , MELAE—RETA. BREMIMAN,
REBEYTEAIELARABHIE. BERRIRALEE AL ACHERER
RAZFREERTER, BN ENRA R4S, AFEMARRAER
BrET M H BRI SR, RER—IMEERYT T, TRRTLSRBRKTE
A class AR Y, WR—VIHREE, FELRANA— 0K, B, X
classes K [ BRARE] T.

wirAAREHE AL, LENRBACHEIALR.

WREFEATAAMRRES 7, BNRF L. TREATHESKERZ BT
W, RREARBCHEFEEAARE. BRERBTEENERAE LS
ERR. WRERDOIA-MTREMRBRINES, B HERRTHR,
ERSRERERX MR HTIRAKETUEEETR, FURDEX R
BEREN —RBATIRES A HTFRMEHTIR, BRI EFAZR,
B ERHR AL R R RS T HAE, M TRAFRABILRLT, &
EHRA, BroUER st aetR B R . NATEE— /DI H 2 F a0 F gk 3 048,
MEREAFRHREBT . ZH %M kX Mmsas s, AOUEEAEY
RIJHT self-testing classes ( HERARE) , BRBBHEHETEN.

FEREE—mE, REMANRREERT. RAFSHEIRESH, RESY
— e, RWSTERMIR. SARBLFM— LT, Rt A R
He MEHTHR, REDE—2HhE) LHE R L.

—B4 (asvite of) WABRA—EAMN (28| WRE, EEXAERER T2
W FrRERNE,

38 UHRAABRIAR, FAES. RENRER, ERESHESHMID. B
FRBTERIZBTENRERERNRT, SUARRRREIHEHEL. B
EARERFCOMHESUAER, EERFRLRLIN, X0 THE HRIR
RBERAN, MRRETHRTER, BELS AR, iR A2z
17, REWAHEHREOREE.
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4.2 JUnit BiAMESE (Testing Framework ) 91

T L, REMAARBHRE AR ETRRE LA SFTRER R R,
SEEMMEARE. WEREEHE EEZPR. REMARBRERREREC:
BMETHAERE ML 2 . MEWRADEREIFDER LR FROWIELR
L3 (RABRELHE . TASHFMARATE R A0 TR E— M HRNER
thd: —HMARBERET, TERATUERT.

[RHTIR ) RIEENE (eXteme Programming, XP) [Beck, XP] EE—
o THEGRE | — AR BENBERRLSE LR, §HMEEBREE (hackers) ,
Lh LRRAEEF TR T4 EHNIRRE . 115 B R HEF B, Tk
A (A ] T BRI AR AT

FRELATRR . REBRHESMASTUMNRS A RPRABS2S, HEXHEF
EAHER. ZPRMREN MENFENR. WRANEN, FRIASER
AR, REBE [ Java B NE M ] (RE il EHR—H PR
T URAEHERTE. BREDR, PEIARE DHRMA DR,

MATRARE, RUSSRMEMRTE. FRUMANRE, RUEER
W, —AREMARE. ERLRAMEANE ELN, SAFEN ST AR
HAHE. FUERZIRNEEL T ERBEE Y [ BRI .

Java Z WHFHA BB F R "testing main”, BERFA class BNZE—MEFW
A nain() . BRE-MEEHIE REXFRAEERE) , BERFFHRE,
REFENHERRREENET SR, H—MEEE: BT clss
TR, HE—MEE (framework) '1:‘154‘]‘ e, FHEIAERR,

4.2 JUnit W HER (Testing Framework)

VI KB 95300 test-suite (REM:) . test-case ( SR B A0 test-fixture
GRS A ) , BIREE BN MR 4.1 f9 JUnit SH04E, HEBTHEIE TUnit b=

BAIHIZ TUnit, —™pi Erich Gamma #1 Kent Beck [JUnit] 15 B TF FE AL R HE
e RMERERER, DURETNRFENFEEETE. EEPREEH
R MIRARELER A —2 10 classes 75 MR 005,

EEREE— 1 FilereaderTester class RFALHERE. £ [RARAIH
- 1) class AARATAE B BAIELERT AL Testcase class. X MERIEH Composite
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oA |Gang of Four], fUHREINAINTEEEE suites (B F, WE 41, X
E0 T LA I T test-cases CGIRFIE)) » sl test-suits (AL . W0
H— X FEHAT LR R AR test-suits 57 k2, HE3VETEA.

junit.framework
* « interface:
Test
N
TestSuite TestCase
CHIR ) GRS
! JAN

FileReaderTester

4.1 TAKELER) Composite 4#

clags FileReaderTester exiends TestCase |
public FileReazderTester (Strizg name)l |
Super {namea} ;
}
i
EAFRA class BATT—MEERE. T2 FRRATFAEMINRABT.
ERE—FTIERRE test fixtre (WRIERE) . WS | BTAARHERA ",
SFRBR— L, FURER MMAHLT,

Bradman 99,94 52 80 70 6936 334 23
Pollock 60,97 23 41 4 2256 274 7

Headley B0.83 2240 A4 2150 270% i)
Sutcliffe 60.73 54 B4 9 4555 154 16

H—FERIEAN T, RAEEHEZIT estfixure (JIEEE) . Testcase class
WHRPREL 1A —ATi%: setup O FIRPEM AR, ceazpown () RTTM
A 72 TestCase class DIXBAMERE DA TE. KEWEEHAT TR0 test
fixmure FIFFER (LRMRRSTRFMT) , BEEXE, Pl cearnown ) HIH:
p = 5Lk e
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4.2 JUnit YHAMESE  (Testing Framework) 93

class FileReaderTester...
protected void setUp() |
try {
_input = rew FileReader("data.txL"];
} catch {FileNotFoundException e} {
throw new RuntimeException ("unable to open test file");

}

protected void tearDown{) |
try {
_inpuat.closel};
} catch (IOException e) |
Lhrow new RuntimeException ("error on clesing test file");

}
}

MALIRE THESM st fixmre (WAEE) , TUFGHESIHLATT . EhEW
ﬁ%%mmﬂ;ﬁgﬁm—%iﬁ,ﬁﬁﬁﬁﬁﬁﬁﬁ%?ﬁ%?ﬁﬁ:

public void testRead(} throws IOExcephion {
char ch = '&';
for {int i=0; 1 < 4; 1t+}
ch = (char) _input.read{);
agsert('d' == chj};
}

assert (MR HEMEAG. R assers ) HIBHAD que, PR, FWR
TSR RED. BoRSLEEFNAFEEEAREM LSS YE. I
HE M BUFLE IR S FRiai TR,

R4 —1 estsuite (MIREH) . HEEH, B~ suite( T

class FileReaderTester...
public static Test suite(} {
TestSuite snite- new TestSulte();
suite,addTest (new FileReaderTester('testRead"});
return sulte;

t

RABREGF IS A test-case (TIRRIH) *%, R4 FilereaderTester &
15, BIEE test-case XTRET, WAL IHMERN— P EHE, REAFIRMDN L.
AR —Axg, AUOASREMES. X MREET Java R NS
(reflection) NI R KL/, FATCIEH F& MUnit B, BEENEAMH
Ao BTR, ROOEAE-HEE.
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94 B4F BEAMEGER

EREANRETEE, EFE—MILH TestRunner class: TestRunner H
AMEE, P MEEEAEEASRE (GUD . B—PRAXFERE. BT
Emﬂn@ﬁ*ﬁﬁfi?ﬂmJﬁ:

class FileReaderTester...
public static veid mailn {String[] args) {
Junit.textui.TestRuoner.run {suvite{));

}
XEAEANE E —4 TestRunner, HEE AR FileReaderTester class. 43
WiTE, BEF:

Time: {.110

K (1 tests)

HFHMETERIE, Uit 28— MR, ZRFETLERE 210054
#RE. ERGREEMNIRETEZRNE. DERTURFEG HE, TRt
"OK", SFERRIET T £ 0ERIA. RETET ETEUR, mE—VIRE, RS
BEEHRT "OK'. T ARMARDRYE, ZAMFEMMNEAEE, B CRK
Al BRI TR 4 TRMEWEA, R T — R R E Z A
R (BFAAR)  BRZEBEENRER.

FE TR, SRAERERRESEES — SRESMEINAK. |

BEART, KAURET SRR, COEERREELSTEEFRREE
M. Ry, FATELRET DRLTIGER, X EERER, TR
REFHFEER, ERTHRBRTEEIHTE. THHERTRMER, &0
R—E A

WRAR D, SREAL2FE ATERIHER REER-—NRA#T.

public void testRead{) throws IQException {
char ch = '&';
for (int i=0; i < 4; i++)

ch = (char) _input.read{);
assert (¥ == ch}; // deliberate error
'
B R &SR
F
Time: 0.220
L1IFATLURES! )]
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4.2 JUnit A HESE  ( Testing Framework ) 95

Tesl Resalis:

An: I Fallures: 1 Errore: O

There was . tailure:

1y T leReaderTestar . LestRead

cegt . framework.AssertiontailedError

JUnit 8 MBI, IS PRRICT A B % A M B L TR 4
R RAERA . RATIER B — M A0 assert, L4 B BT AL,

public woid ZeazRead{) throws TOFRxcention |

cnar oh - 'R
for (inn 1=0s 5 < 4: i++)
ch = (char) _inpuc.read();

apsertBaquals i 'n’., chi;
}

TR A £ 8 asserts # RO MEHATINE, #9EHTR 412, FrLl JUnitfE
BERIRIRE sesercBguals (. BAPEFMEN. U equars ) BITHSRHE, L
BIFR - P REIER - RECHEEURSEN. ZMEEEHIIELE LN
%iéé;:ﬁJ@\:

Time: 0.179

VITEATCGRFS L

l'est Regn ra:

Run: 1 railures: | krrors: O

Taore was 1 failure:

1) FileReaderTester.zestRead *expected:'m"but was:"d""
HRRHE b WERNER, AL FRAEITAN. 14T, =
ABALAENCE (B RAEREANIERNDY ) . e R KM, TR assertions &
B MERELT, ERIIARM . ZHLUZAM, 2R THE IR, L
BT BUSTT . F A0 T SRR R A CRME R4 BB IEL T3,
A E R AR ARED e RETTLRRH, WRVTIE, R A
RV IR A, (R AE A B RS kR

FRT iR TR Ctailures, 882 assertions .24 %4 "false™) , JUnit 50/ LI
#OHIR] Cerrors, BRGMURE)Y . A MM input stream, R EHAE T
BLMEEE] - RE (exception) . BITLLXFENL,
public wold tesllsadi]l Lurows IOException |
char cn - '&';
~input.close{};
for (il Z:0; 1 = 4; 11

ch - (char) _iaput.read(); {/ will throw exception
asaert=Zgqua_s{'n', K =q);

Refactoring — Improving the Design of Existing Code



% 48 BUMRGE

HAT LA, RBEIRHER:

B
Time: 0,110

PIYFATLURES!HLY

Test Results:

Run: 1 Failures: 0 Errors: 1

There was 1 error:

1) FileReaderTester.testRead
java.io,I0Exception: Stream cloged

X7+ KB (failures) HEHR Cerrors) RMEHK, EXEMHHNELIAR, #
Bi g ERAR,

TUnit w88 —MEGFHKEH P FE (GUL WHE 4.2) . WEFA AR
. HATHREHER (progress bar) stE&M; M RGEE—MIRAM, HF
PR B, M UE TR GUI VY, BNMAES A ARTEARRRMN S TE
R (links) #%. ZR—AEETEHRRFE.

B 4.2 JUnit ETEH P SR

RITAF Unit TestsD FOINBER, (Functional Tests)

TUnit E2EMAR R R TR, ATARN SR MR AN 2 M % 7.
H-EECH EMETRE [R2l]  KEESHRANENELSTRES Y -
MREANES . ETERRSIFG, SRASMEEETE. 2THR
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2 &AM Gocalized) HIZW, 4 test class JIATH— package B1F. EHEH
A4 IL M packages RN, BREEZ S EHREH M package —WIEH.

ARG A AR . EATH ARG IER AR EREE. N R ARAE M RER
BT, FAXLETRIVERES. SN - M ERT RABHAFIFB AT
. XANAR A & B R T RMECAR SRR B 0 LR B AT R sEI.

R, EIRAT LR AE Y MRE. BN GUTRIIRL, ©
T GUI BRI AR A A i S0 R T SRR R B R T, T Y
BRPERABT PR HH T (L.

—HIGENR LB AR P RS- 80, ERETEPHEMFEMN 3.
LRIR AR, A4 B R, HAERA I — MR, FEEE
EHER, #5F, HYU B RBIRE (bug report) , BEFE LS — 2 0HlA,
ERHRRFEN. RF S 5 BB AR, 20 R I kA %AW failures)
B S AR AR, K R TR SR G R A, HoERA R
W AT BURNRRLL BT R

FAREERERR bugreport) , WARS 1R RMAKRRAXARE.

JUnit HESRH R ARG E A Tlla. BhReMALE1E DL HAD T AR AT, il in S
SLNE GUL (ERA A MR LR, RMEE RIAHRTS — SRR A 2
TFEEHAXMINE TR, Faes M A GUL seripts (MATE L) ERRHER
test cases (JIAMI#) o {7t n) BUSRT JUnit AT LIREDIRR, (RIXEBEAERT
WM. SREHTEEN, RESEFANL L B0,

43 RDDE B

AT, TR AR AL N AN BRI Y DR 2 LR class 4 HLMIBT A T4,
WRIGEAEAT — T BERVET Rl RERWCE A, BITHIR. T Ry
ARAR TIOAHTT public BAL . i2fF, APAR LR - - FMERINST (risk driven)
10, RN EHESEREATERRRAIEHMPER. FLBEAS LM
WNMERT EER R R (accessors) » RN EMARMNMT, T ATH
Ui
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XA REE, NAnR RS2, SRAANRERTAE. REHME
PRI, RO WRAFEMPLE 145, SRER . EH 4
A PR, FOVEREANAE KB TREM. BEE, MHIM— 8k
WA, (RN a. WA E RA. BRI . IRFEREEE N
M AT R A

HERRREENIOrERIET, FENTRMANEREH,

MA, REGEEERT reaar) . TIEMIZMEM AT T8 F i, 4 input stream 2
BXMRR, read () NIKEM -1 (TRAFRR TR MEHIH L, ATREZ
S CRFAFERND . UBRMNRIR-F. ROUAGBRERR, RN
XA 141 MET, S RERESARRAC T

pablic void teatReadAtEnd() throws IOException !
int ch = -1234;
for fintL 1 = 07 1 < L42: t+4)
¢l = _input.readi};
assertbFoualsi'read at ernd", -1, _inpuct.read()):
]

AT LZARIeTER, RAANTHRNT wstsuit (TR +.

pLhlic static Teat suite{) - o7 IR BRAE .93
TestSulte suizes rew TeatSuite():
suile.addTest inew FileReader Testor(*testRead™) )
suite.addTeat (new FlleReaderTester( "testReadhtEnd"));
return suite;

Stestsuit (FHAZM) BE%, BLERRTHE MRS — BARIATA et
cases (HILAAIE)  HEITHENL. BAARMBSEN setoo i, HRDTIR
¥, B#BA cearpowr. 0 > BB E setUp () Ml tearnown () RIRFEH,
INARER A GeIRENAZ B R A . R 3 3 AT I BRI P ],
SR ETIME R m,

% LN test cases WRANE) suite ), SR LR, SEIE 4 Erich Gamma
0 Kent Beck HIR A, FrEM HRHL T — 4046 46 6 X F08 1. Testsyite
class FMFARMEERY, T 2 class 5%, I YR test suite 2451% class
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WETGEL "rest” BRLNG o BE 2F test cases RLEHEK. WREEWHRA v E IR,
LA mair 0 2RI

mwiubhlic startic vold ma‘n (3 ring[] args) | R 6% P = ST
Jurit.nox-1t | Pestrunner oror (rew TeslSiire{FileRaadcrToster.o asgll;

ZW, R A e KR R D 2 N ] test suite TP

MR WERIITHA AIRIAREMN ] O reaan i TR R
=T R T RS T AYFT

suboice void testReadBoundaries()torows Oxxcepiion |
aggervtharalsy "read firsc char','2", _irput..esd))

inz ch;
Torotint 1 0= 1; 1 <143 144+)
an - _lnpubl.read();

ssertEqual s ("read last chart, 't _inpur.readin);
&38

ertitsra.s("read ac end", - ‘nou L read())

[—

b

TRATEAAL asserdions HUOUA AR IENREM, XFNBHAE S TE ¥,

EBEARH AR ES, B PERIL,

IR RO RS TR RIS X SRR
o 7 AT RN DRI A 41

public void testEmpryRead()twrows 10kxception |
rile cmply - new File ["erply.txt");
slleQutputStrean cur = new FileDolousStream ferplyl;
cut.olose{l;
FileReader 1 = row FileReader {erpny):
assortBEgaals (-1, in.veadi);

}

MR MIXAMER = R rest fixre (HNAR %) . IR LASIA T gieTr
Tl ol BUR YRS ce im0y MM 28 T00F JOA B HR st fixture.

protec.ed void sBetUp() {
try |
_inpat = row FileReader("data.txt");
_empty - rewkmohtyrile!l);
- catchiTORxception 21
Lhrow new Runllmebxceptlon{e,iodString());
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private FileReader newEmptyFile!() -hrows TORxception |
File empty = new File [("empt-y.Txt™};
FileQutputStream out = new FileQutputStreami{erpty};
out.close(d;
roturn nowFllcReader (cnphby) ;

}

oublic vold teatEmptyRead(! throwg TOException -
asscertEquals (-1, _emply.read(});

MRERCHRRZEMEE, SRFECATT MM ZER-1. RERBRI—
ARFFAE— R

public vold testReadBoundariesi) Lirows IOFxceprtion <

assertEquats("read first char",'g', _input.read()):
int ch;
for {irt 2 = 1;1 <147 i++)
ch = _input.read{};
assertBguals (“read last c¢har", '&', _input.readi}):

assertEgquals ("read ar end",-1,_input.read{));
assertEguals {"readpast end", -1, _input.read{}}:
}

IR, RFEXEDE [EFA%] WAL, REREELNTREAE. REIXH
BEEBRTLSH, HARES. BOE T ROYHHERRKIT -2,

WER, A5 TRAEMAMSRES M, ER2SRE sream XA HE
e, BREEE 1 10exception Fh, X R i3 M0 11 3k

puplic void testReadAfrerCiose() throws IOException{
_imput.close();
try {
_inpur.read{];
fail 1"no exception for read past end"):
} ratch (I0Exceprion io} {3
'

IoException Z ST (] 7 BS #04 LA— B ST R — MEIR.

AFFPRFUA RS HEN. B TRENNREAR TGRS .
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SRR, RHEZ DR, TR R RN classes, P HEIRBIER
— £ e RN AL, BRENTETRALUE FEERAED. MERXNTFE
EHAR R RN AE#E . XEARSRIBHMN (A£2Z8) HEIER
(R LTiE > R i 8

BEE tester clusses LR 4, AUV ER A olass, HIITAFW S THILAD ester
classes FTJERE | BUMPAREME Clesl sulie) - RIPEZFHE), Eh- AREL A Ak
] DLALE AR . f, AT DA -4 R85 Cmaster) test class:

class MasterTester ox.ends TesiCase |

public static void main (String ] argst |
junmis.textul.Tes-Runner.rin (suitel});

)

public static Teat suite(l |
TestBuite regult = new TestSiite();
result.acdTest {new TestSuite(FileReaderTester.c.ass));
resuit.addTest (rew TestSulte(F.LleWriterTester.class)};
Foang o oon. ..
refllrn resulft:

fFAMMRINIZRE TR RAGZEMEETRER: | F0RRE LT g—
MEFRHRA] . BRAM, EXALEH IATURERRER] . &Y
MLEMBAMNE L HEMBRBERESHRF R4S, &
LRAERF, HEMLEATZRA. SRR —CEEZE, MK
s 2MEEES, MHSREN. NERRESKENA, fiaTgusT
TEEA AR, BEIE AR T, KA T g g 7. 3
R, EWAENESL NBERY, LWL TAEME, 260, G
ARTRER AT BB, H -HBTEN, (RUCEL B AT, Mik3)
EERY. BRESRUBM MIHES Cestsuite) FHER, HiEa+HR
BamAELHA.

FERY IHSEEBRATAL ) , RARSHARE, BYEL0uTuSE
A BA RN,

M RLRAANHIUE: B4 (inheritance) FI% A (polymorphism) 23k Mt AL,
B, AR EMAGTEIR, 0 RWAT —ME I 155 abstract classes,
i 4~ abstract class 7= subclasses, MB2ARLIIRTT AT HIEFRH clusses, H
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27 WAE, BHANEAFNAMAARAS, OREREMEAR D classes, 12
0] AR R SRR S Pt B . U B classes & MR I G ER Y IRALAE
BREALSEANAES. B0, REH /bR A, HEES [TESER
[yl A B R Bl HR—FIHHERR] .

HAAREII T i ACET (R ANECRD IR DAL AR  LUBCCHEE DT, S alia g
. SAFRL A O iF i LA R IR & A a] IR classes I, REWIXAM0. HEN
o R gIER ] et TR RS R R X ERER
P MRAAHENIARE (tost fixure) LHEF—UERANEHRIEL,
LARER TR R ERAFIRY test case (XA o AR BIRIA] B iy Ti5 0 M
FILH AA &R,

BARZX FRWILX T [RERAE. -8, TR T8, 2ol
HERE, HmEMLE, REAEESLET. SnF2, BHR—IEHHRE
8 (bug detector) FHEEFIZET Y RIMLATIIE [FER—MERN TR, 3
BEBEHMITH.

Refactoring — Improving the Design of Existing Code



=L ES S

Toward a Catalog of Refactorings

R 5~12 W T - Ar AR ILE Cinital catalog of refactonngs) - HHH 41 3
B Dk ORI H AN L. RO MR IFAIRER, (i nl e dt -
P, R LATTEG B R R Tk

5.1 E@E&]Ei%ﬁ (Format of Refactorings
e Ry, UM el BAYE R TR W
B ((AREETT (name) - @I PERTNT &, VERERELR. R ERIE
IR AR (1A TS F i A A R 7B
W PRFZER CMERS (summary) , TG - ER TSN S
PARCERTIM FHT. JE iRy ol LUTE R s SR S B T 0170 F 1 392
B ZhHl (metivation) . BN M TATRIEANTFY M AR KA
A AEY] .
@ fFi (mechanics) . MW EM -4 PAAnpitiT R Eig
B P Cexamples) . LU - | 90 )B4 158 A B RT3 L I B 1

W% | (summary) {U8E_ MR (1) —MFIoHCh, AMEOEAS FRAER H
MIOEE: () —RIFEME, HMHRe ZEaE, ) Bk, HETER
A AR R A, AT IR RS - WE S (UML) 4. H— R
A H T FIERMBAR, B AR T (A 500 17 UML 4 Mg s 8L
/. Uimplementation perspective) | 'fu'IEl] [Fowlcr UML]- ) f;LIIde"LLlF]'J Wi ax—
[SE, MAETWGER L IGE T #5 - SRIATMIN . R LR A R
VTRESLT E A0, AR AR uHH{MI}lQ
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%] (mechanics) HARACKHIREIL. RWETEATURE -BET AR
HEINER 2 R R e B EA . CHmAy RS, BEASERE (A ARRAR
Aot - o [FOF] (examples) HNEH BHM, Z4—K [FL] T
FRAE . RIS EFERATA TN, BOAERNLR 1 l’f’ff% [Liz.
o (PORBRAMACTIND  MBEERAEAER. nsg EL HE
A, RibHERE R

S5 e MBR, RILESHFHNENSRESEHN. REHLXSNELH
L U BAZRAT RSV AR, BB PBZ BHTINA. BIE TENRIE
XA EAGN BILVFL] MR LE. A LBLERE, BRaR
HE—, AR AL R, XL BIEN &— 1R BT, BLUEA
TIH3E (checklist) MIfEH: RACEENBRIRHZMAMERS,

BB (examples) R RTH BRI, REZLEU LN T HBHHH

EHMEARR, BARBHE I, BiURA PRI LT
CEMARARRATAA SR ANELOF) . PERFHCR—ERERT L
A BRI B A ) B 1R U B TREN T B, PARRBH
AT E— MabAE £ KE L.

R, L [af)) (OO N 7B MRS ST, AR TeRms
ZUO KRS, UBETENETEANERER TR FERA TR I EGR
FW-NEM, Xk SN EH SR A4 ERTRETR ., RSz,
— RN -MENMHRY, RARRITULE-—WMERTHALOA
(self-contained) , FAZHEMARNTTERNTEFABEZTA.

REE PSSR [0 &4 "employee” RI%E -4 "order" HE; . ¥
L TR DL T A EY, BEZANTHE. FNFSRM, R
L4 11T double M KRR R BT &M, WZALUSHA, RANT iLH-fHE
—8 W B ATEAR RS HTERNESHTEE, TET N AT,
R IRAFTE L double RIMEGH. MR A B R LT &, LA A Quantity
3t [Fowler, AP,

Refactoring — Improving the Design of Fxisting Code
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BEATZ I, Wl HEIERBEEMNE Java 1.1, FTLERM T EHE TH L Java
L1 5, 2MBATE (collections) HIHERIF W LI EEH K. LB 08
ff, Java 2 SRR A . HRM RS LEEYT TS 7. HATTER K,
FHAE Cceollections) W RIKEEE). fHREMALCEMTHE, M Encapsulate Collection
(208) . 77 Java L2 DAFIA. XA B &R N AER Java 2 Al Java 1.1.

IECA IRV BRI R AT R BT, Ul - IRES. FLUREAMG
{blodface code) FEBHTHFULD, MHEIFIATA 4 B0l AR IR HIE
T RA - HESLMARIA S, SRRERMARTEES,

5.2 FisIBm (Finding References)

REFERABRTLAN TEA R (methods) . EAME (fields) sk class
FIPHTS A & () HOXEREMEHR, WE T RITE MR, 4 Ti4h
MR, RTLARL [REASIH S fLE, MHOBRHATEETR.

KRR A0 B e A LR, B BN EERE—MEY
LETE TR, GLWEF AN IRE— 0l & — 8 T T Y a i,
{RAOTE4E B BRET A )2 (access control) & b URREE AR -5 .

AEORE ARV RNEZEAE MIAA BECHRNGRER
BAEARE. ST RRAKEZEHTTREE, fh%'iﬁﬁxﬁfﬂauii*ﬁﬁs LATRR B A
e BAE. RATLTER A classes AR RE LR, TR~ class
PR BT S (signawre) AMIKE. FILL T4 | BEEPL2 RIRTRI.

{EBRIA (stongly typed) B350, A5a) LIibde i S MBI TORIN Y 4. 1RoEdT
FTULEEBBRINE 2, iham T8 IR IR AR AR (dangling) 893 H &,
ZFMRIET AL 2 R RSP MBI A . [CRIXAETS f 77 478,

o AR AR 7F BARE A (hierarchy) 7R [E— K, Hi 2 8 PR A% 1
SBAR, RELEREE -MEBE (ovemidden) TIERMIEMI, GEIER T
LG RARSE— AR Rt THE. AN U AT R, BB EAG LA clas
I TR £ AR AT A R

BOAMER: SEETEAS AMEGUTAREER, LRTLSE, s
ERIATH TR, REORERTUEBRN T, R4 4RI 5,
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A IEREE. HERSETRER RANFIEHER, BRARET &
XFMEOL R IR CARTTRIE (T R R e as)

S

BEAFRER: G 15Eas LR ARSEAL SAHLE Creflection) WIFFEIATI A, Xt
LRMMN LT RANENL — MBREPEHT LA, Akl i LA
PR AR K Ry, MR BRI T . AR ER SRR RRE, AR,
PR ha i L At ) S FR B AT REAVETR . I RAE IS Creflection) . BT & IZ4E{gF
ARAT [, AR ALV B TR

AT Java ARG CRFRI(ES -IRATE IBM [ VilualAge) /RS2 T Smalltalk 1%
BRI, (CIKEETF R T 0 2 A AT SE B IATH (menu options) WATHE3|H A&.
AR | O AR RIS R A LI RS, TR
TABEER, JVENE T RS, RERBUEIET L AT
| HHEHE,

5.3 XLEBMPEN BB

TEOTEE AN A & A I — Al B e felit % % B CEAE Y KBRS, AN
BREFIHFRE. DRE, HHEEA, REAHTTED. MY RE 14
AR, R BRI R &, H TRt Tt IRFHI TR A S KRR,

FRMERLT — DR, SEIR - CEEILEMLERLE, SEF
Smalltalk #3FR, BTLL, FRAMAE, ERIMIXLILRE BAHR JEbt nffepy.

ATRNERGENERE CHREMNRI. &1, RSPATEI, UL [1ER
FAFHFE] R DR R A 2 BB 2R, $5TRT
PR, BRRSE LB RRMIE. BANARE AT
RIS THIRS R AL B BRI — KRS, FL, &Y BE0RHE, SR
BACAMI A, UE, SRAE BT N RN IR B NS i &
CRIRI. DARE F— T HEMR, Hh ris FR, Re R RNE
ASEE N TN

KPREEH T, B—MRECANRE. RET (Bl ( single-process )
WX AMETEEFABCONN. BUAIEAGAAEAT S L
(concurrent) F7 M (distibuted) #FUHHEBER. IRNELELES
ARIH BEAETF, EREFRRETD, AARGET LS4 R A 6%,
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[N Ay B A P AR A F N e R Ao A I R 3 B R PR
TRIKSEES Fh i S 11 G e A RT3 A L2

VT % W FL, 40 Replace Type Code with State/Strategy( 227 )i Form Template
Method (343) . B R [ RFE G AL Cpatterns) - 141 GoF ( Gang of Four.
Ytk Hgp e F R ATIE . TYRI B MR Bk A A4l M HER | . 5K
Tzl a4 FhSHHERRA, BALRSEFENH b, ERWRAEZ
B, ATITRAEDL [HEmia e BEHTIL, 5% GoF M 23
DY [Gang of Four) ARFEATRERE 423078 i 33 th MR MU AR I X6 £ %
) ANTERE. T BB — 2R Tl B HERS B AR b

e ] BRI A, TN e — . FREEL, R Lk M
R, FZrLUE AR e, BATRIR, ISP T e A e X, AT H .
FAGTEMIREER Dl BURIRTTLLARHE T 8 AMEMRE ) XA B
£ 3k

PR R EK & 2R T4E, AL b TEHAERER MRA O ERFE,
MU A BT Bebg sk fk it Gt 7y, J4a i "Lu RAEATAE, B
RMSTTENER. WA ARG Y 882 W RENEET LEHUER
Fido 1RSI HIAL rEif
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6
S FTARIREILAE

Composing Methods

WA EWFLD, BA—Hy B R T, 2 TR aRRIn, ILER
itz MAETE - Long Methods (I EE) . RRITR. AN E
AEGE, BEAHANEAERZEANEERES, M BER, Wt Ked, —
ME MR ER TR Extract Method (1100, R — B A 5 52 b 43 e
¥, BOE— N BBE KD, Inline Method (117) (EIEMHR: B—A B EN kY
BN R AR, WRET 2RSSR G M Y RO E A
AT IR, S RREIRE R L, BaERE infine Method (117) .

Extract Method (110) B )RR 20380, MlEN EENE Y ¥
EHREG L. 438 R8T, REWLT Replace Temp with Query (120) L
MU REN RN ZE . WRNEEHFFERT EARNTE, RikotEH Split
Temporary Variable (128 H T EHEEE %R,

BTH fRIn R R KREL, ML, X FERABEEH Replace Method
with Method Object (135) . TERFILUMEEIARIZ ALY B %, (RN A

N class.

B RN R SR B b — &, TR AR AMEL T, BN
DR XEMT, BEAHH Remove Assignments to Parameters (131 |

WE B E, Rl LUMERT LS R EE, B BT RIS LAY
i, AT E G, X RN Substitute Algorithm (130) | M\ B
ik,
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6.1 Extract Method
Ay ER AT o] CLAg A1 4T —aAn 3 O k-

BIXBRARERGE — M ER S, FiERERREBZAKNRE.

void printOwingi(double amount) |
printBanner(};

Aiprint dezails
System.out.println ("name:" + _name);
System.out.printin ("amount® + amount};

4

vold printOwing (double awount)
printPanner{);
printDetails (amouns);

}

vold printDetails (double amount) {
System.out.println {"name:" + _name);
System.out.println ("amount™ + amount);

ﬁtlm (Motivation )

Extract Method EREFHMEN T2 - HREDL - MK assE BT
BILH A el ABRETIE R, Rt SOZ BRI — 0y e ¥,

TR RREDAR BRI E A By D 2L, 5%, RS MEK0RESE
 (finely grained) , MAREZ MBURAONSAEA: Lk ZOEEREH
BOMERRRE - RANH, M, UARNEERRY, Tamings
(overnde) 4 H 7R bt

I, R E ) BREL BN HE— R ) f B AT RiE R
TR R R BRI e, A BEELERIF A, R T SR SR
MR MIENERE,  MeETKAEEE? GRER. KETRHE. X
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RETETRNGHARTAEZRINELIFS (semantic distance) . W R N{E
Cextracting ) T ELASRAL AT M8, A0 2 e, 0B R Bl AR LR 48151 SR AR
i [t A FIE

f’EﬁE (Mechanics)
O BlE P, B PMREN SRS &Y e THIFA . £&d,
AR LE | LfE e &g
= AR S Cextract) MHSTRARENTAR, BIOUTE KRB
TERBGIN], AR VIR L ) SR T
BAGHRIEY (MEIRE A - - M TA R LR T, hHa).
O ARG H AR A B Gouree) 3 M2 AT B b e 3L Ctarger) th
O Araife &M MAD, FEIEETIN 5 RHE Cscopes HETEME
NEE (AR STEANARSE .
O RTTEE TR QI 4R comporary variabless 1Y &
TEH bR s 8 S = R IR B
O T EINED. G & T3 3EE (ocal-scope variables ; fI/E B e
B MR —THa A RGBT R T L Rk e  — A7
W (query) . JTHEERMAIAXEE, WM R, 50 s s
R A IR O IA B R AT K (R E
AN Split Temporary Variable 128) . 3815 122 i BEtA .t n) BLAT Replace
Temp with Query (1200 i & &L A Safl thmitig) .
O R R R R A R, YIESRIt H e K
O AHECHERMEL T, HH 4T
O EMEED, GAGEs Y (%) P b iEa | .
= MR RN T R A AR, SR IR AN S A
SHARERITI S . MR, R DLRIB R 1) o 1

0O %ir, it
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SEH (Examples) : FTEBEREE No Local Variables)

LR WM . Extract Method (110) BRURHE . FE 4R

vold printOwingi) |

Endnera~icn e - _orders.elomern st ;
gouble outstanding - 0.0;

;¢ brint hanner
Syglem.oun . pronlin {(UEEFF AR bbbk ki kr kAL

Syatem.cut.println ("#***% Custorer Dwng *reesse).
Gustean Out_.p[";ntln .{u*\Hewk*t*********t***t*****n} :

ek
¢ caloulate outstanding
while (e.zasMoreflementsi(t) o
Order eagh = (Order] e.nextElement () ;
outsranding +- each.getamount () ;

Jiprint cetails
SYELEN.CUT.Print_n {"narg:’ - _nanc);
Syster.out.prinzin {"amoue." + outstanding) ;

}

FATo) IR FMRIGE 416 banner; HHCM, BREZ 8T, B, SEA AF
KRR MTFRITT

vold printOwing()

Erumeration e = _orders.elementsi];
doubie outscanding = §,7:

printBannar(};

ff calenlate oulstanaing
while [e.hasMoreEiemenzs()) |
Crder each = (Order) e.nextIlerent{);

outstanding += each,getamourt();
)

Jiprint details
Svstem.cut.println {("rare:' + _name}:
Sysrem.cut..println {(“amount " Sutgtanding) ;

vold printBannorc(t |
fo print hantner
bystem.m:_ .p:’ini._rl |IIli—\k\k*!****it*****i*********ll:l,;
Srstem.oul.printla [("***¥% Customer Owes *¥hkE kA,
System.oht ‘DIJ n1_]:1 ["\k'ﬂ'*:****t****#ktt****kt****"] H
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Sl (Examples) : ARIEE (Using Local Variables

WEIXAHE, RAPEMTROASSAWE? By, SaBE4E, RIELHR
PR BT % JUFTIR R SR SRR B, R AR R R IR . ely
YA H Extract Method (110) B, DARIESREANThA LI HIR AR | HEopf i
TIE S iR, FRBAI T IRINES .

R e R NI HRGID ARG RA, H ST, X
B0 T Ry RART Sl C T AE B R Hn @i, L IE R FAR %

vald printOwingi)
Erumeral.ion & = _orders.elemenzas();
doubie cutastazding - 0.d;

printianner};

./ caleulate outstanding

whle (e.hasdores erencs()) {
Order cacn = [Order) e.rextElemont():
outstanding v— each,getimoint () ;

!

Lcprint details

System.olt .prirctls ("aanc:" + _naue)

Syster.oat.printla ("arount" - cuctstarding):
'

R ATLE TEHRARELS) T—8986k (4 18R0UR% .

vold printOwing() |
Enumeracion e = _crders.elemerts();
dodble cutstanding = 0.0;
printBarner();

/4 calculate outstanding
wniile {e.hasMoreBElements{)} |
Order each = (Order! e.nextElement(};
cutstanding -z each.gerAmount {);
}
printDetails(outetanding);
}

vold printDetails (deuble cutstanding) |
System.out.printin ("nare:” + _name):
System.out.printls ("amcunt" + outstanding) ;
}

2 BRIE, (R A& Pk BESE.
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YRR R TR RIS TR T S3HAR SUE S B, (T bl
A PRTIRE SRR A A Gt B I RO, TUATE R
A RAE RN b, 40 AR b,

sl (Examples) : NEREEEWE (Reassigning)

TR RN AR R, RS S BT i A B A )
e QIRIRATE RSN R, 2S¢ Remove Assignments to
Parameters (131) .

WAL IR I Sl S S I . SRR BN B T 7 i e X B b
HL. REME. (Rl DU AR 0 A 8 Sl AR . B —fuidh
ik, 71 Pigile: WEEIZ A SIS TR A B . X L MiFiE .
MR X BRI L R AR B, AR EUE R A HIRE v o st vy e
Ty SR RRARGEEA TREARE, REF i AR 8
DRV, RLA TR S0 SR U M I LR AR [ 0«

voeld printOwingl)

Ermeration ¢ _avdevs.elomon-s();
acibhlie cutstanding - 0.0;

ot intBanner () ;

Jeocaleulate oolslanding

wiile (o has¥oles_erontgij) |
Order ezcll = (Urder) e.rextElesent (!}
cutstanding -- eacs.gomzineans

}

printZelsi_sout suanding! ;

MERL [HH | FREH R,

vidld printOwiney)
pr.oncBamner (4 ;
double outetand ng = getQutstanding();
prictDelalls{outstanding ;
}_
deuly e getOutstanding () |
Ernuieration o Lordéers.erenenlys i)
double oLtstanding = 0.0;
wii.e {e.nasMovez_cments()] |
Order cazt - (Order] e.rexLElemert (!;
curstanding -- each.oetdAnoall @)
1
return oulstanding;

Refactoring - Improving the Design of Existing Code
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Enumeration &8 o HAERGEMERN, AUERR BT ESRBIHRS T
double B cutstanding {LHITEMSA G HIR, BTCATR AR L3R SR AT
B EGRINE . SRR, B o E, BRI — T E I,

double gelOuistanding () |

Fnimeraticn ¢ - _orders.elenentsil:
double regult LG
while (o.hasMoreFlerontsip! |

Crder esch - iQrgder) o.nextElomers ) ;

regult - cact.geramonaT()
Leturn regult;

1
$W$%Gmmaﬁﬁg%ﬁﬂ%ﬁ%ﬁﬂ%%ﬁﬁ%“¢%ﬁ%ﬁ:muﬁﬂu
SRR EYIAN. WEARIEA X M ER M T S, R0 BTN
BENZHIEG BFRE. STRMNEL, BRI,

void printOwingidoasle previolsamount) |

Frureration @ - _ardera.alenentsl] ;
doub’e cutstanding = vrevicusiro i, * _ .

]

K
orintianneri) -

¢ raloalale cutstanaing

wh:le (e hasMoreFlements(t) |
Order cach = (Order) e.nextZierent!);
outstanding 1- each.gothmourt(};

!

printberailz (ounslardlnyg)

}
FE R M UL T RE RS I -

vold prinndwi-gldontle orev.osshmoLrt) |
double oulstandirg - prev ousarounl * 1.2:
printBanrne: {);
cutstanding - getOutssandinc{outstand. ng):
printdelziis{outstandng);

deuble getOutszanding{double 'nitia’Va_ue} |
dovble resuls - initiaz value;
Irumeraticn o - _orders,elements{);
while {e.lkesMoreZ _enentsit] ¢

Order eacl = (Order) c.rextElemert():

resalt 4 each.getAmount () ;

Yoourn roglo:

Refactoring ~ Improving the Design of Existing Code
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e i AR BEMTE cussta rading E}’]%)IJQ{I{{I &%ﬂ T

vold prirtOwingidoubkle previousdameourt)
prinlBarneri);
deuble outsianclng = getQubstanding (previousanount * 1.2);
prinlZelailaicunatanding);

|
I

Rt RefgEzi: TWRGTEFWEE AL 1, NREAK? |

IR R AR AR, ROFMIATRLN B B IRRPRRIEE. RIEHERIENE
B URFI—AME, RS CHES MRS, FLURRBAME. W8 s ME
ZF B8 (output parameters) , 5] BLMER S DI E M RIEE. ER
AR gEI e —iR I

W4 B AT, EEFRn UERESER, IR T, Be2aidtis
FB Repluce Temp with Query {1200 #/blan &8, mBEHMIXAM TS KRITE
MEE, RLEH Replace Method with Method Object (135) , XA EHFER
HFREFRTEDIENTR, WAL FRIMFEREN.
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6.2 Inline Method

TMRE HAA cmethod body ) BFi% by H 4 8 (method name > [si4¥iE 35 1%

FREHH A EABHAE. REERIZEH-

int getRatingf: {
return {moreThanFivelateDeliveries{)) 2 2 : 1;

1
boolean moreThanFivelateDeliveries{() |
return _numberOfLateDeliveries > 5;

}
int getRating{) |

return (_numberOflateDeliveries = %) 7 2 : 1:
}

TH, (Motivation)

AT AR MBI R, X0 BT W 5% AT R0 28
LA, LA MR LR Bk, WA E A AR S
RATRLLY F AN . BRI, M2 EX N B, R Eh
LA IR 3 I 3 T P (KW Y ST AU R O N N

J—FFEMT Inline Method (117) [N R E LT i GEAR N T3t
B AT EURPE I indine B A KRS, (G MG ST R
Kent Beck K. 8 Replace Method with Method Object (135 R A,
P Al O TE BRCR  (RTTLUR IR E M S B REN ) HIFH A
* ZLIRBN G indine $I method object ¢ B E) . WWEITEBL) R,
XEBAEHARM A THARRSE LN Bk, 26
1A,

WRMANAER] TR B MBL: G RAH 0 BT HER S - AR%0E
URAT (delegation) . JEMIRAEXSF LML M LEER], TAmMEHS8)
Intine Method (117) . 8, R RN, HA R4 MR AN, 8
TER] inlining, 3 a[ LI TRy i 2 [Fl S # S L R R Rl IR L
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‘f’Ei’ﬁ {Mechanics)

O Rl wee/ LEEMN Usnot polymorphic) .

= i subclass 8k & T XM RE 514 LI BT inkine £1. [ subelass
KikBS (overnide) — MRAALECHIAEL

FR X AR B BT A BT A

BRI R TAT R SRS R AR (R .

7T, Whd.

IR 120 By X

O o o a4

HRIZH—1, Iniine Method (117) AT R Y.. HEHTT ARk, 7 803
WH . LM miining £7 XMW EAG SRR @@
(accessors) «oee T OREBRAT LS LIl B R TR B
JEERETL: mRRES [ XEAE RS, BARDNEETX N RHFL.
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6.3 Inline Temp
AT — MR R, R MR RESME 0 e g 5 RIBER T,

BEAM LTRSS A, BihERENR T RIEXES-

double basePrice = anOrder.basaPrice():
return (basepPrice » 1000}

return {anOrder.basePrice(} » 1000}

ﬂ]m (Motivation)

inline Temp (1190 £ ¥ 21E % Replace Temp with Query (1207 11 3550 A48 1.
B CABCIE KBRS B )0, W — S04 inline Temp (119) BT8R, IR
RIRFEA M BT R RECH AR, —REH, ZFNOEN 4 5 AL
HEMEE, R LA HEE BRI, HMnRE MM R T b E
Tk — Bl Extract Method (1100 . #R30N%3%S inline 1k .

ﬂ':-ﬁ {Mechanics)

O GURENRBREHREAIRG tinat, HHETEAEN £nar. REHIE.
= RO ARIEN TR A ERN—K,

O KT ERATE A BENRERY  AIHTRIE | 250
B AIIRIAR.

O HXBWSE, #®FHIR.

O BSOS IMEZE, MRz s A R AR T .

O it .
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6.4 Replace Temp with Query
TREVZFLL MR EE (emp) RIFE—REARSHE A

B RERNEHH—MRIIER GFE: FTBEEARN, query) B HXMEHE
BrfrA [#SIRA! Bk MHEHNERE. . SENATHEARERER.

double basePrice = _guantiby * _ltemPrice;
1f {basePrice » 1000}

return basePrice * 0.95;
else

return basePrice * .98;

if (basePrice() » 1000)
return basebPrice{} * 0.95:
alse
return basePricea() * 0,98;

double basePrice() |
return _guantity * _itemPrice;
¥

ﬂ]m (Motivation

RS R EIBE T AR, f A SR AR th TR AR
HAERRABN AT, BrolefIamERS LD KAME. WD IR
Ak L7 ] PR BT A IS B I R B b & B i — bl X (query method ),
AR class TR AR BRGSO IR, RARGRRANY,
{REERE NI class B2y & BRTYIRIT,

Replace Temp with Query (120) {E{ERAREM Extract Method (110) 2§ AT
DI ER. AR RS E A R, BT LR ST B T 4 T
k.

A B PR A B R B LA . el LRI K, of IR IR
M REXANZIEE M, LS ST, PRy TeERE. Rt
1& ] Split Temporary Variable (128) o Separate Query from Modifier (279) f51E
SRR AL, REOHEHRIGN TR, RSN TR LA kg e

Refactoring - Improving the Desigﬁ of Existing Code



6.4 Replace Temp with Query 121

B (B RN , IR T 28 R R iE (gt & i
(query method) 2.

{’EE (Mechanics)
GEAAGDARTE
T Aas B2 v i1 =
= AR E BT -k, ZEMT Split Temporary
Variable (128) B afm e TE,
D iGN TEE 055 final,
0 %%,
= XA/ HIR ZIGF AR = A R R,
0 F DFZKREERWE . BT S AR5 5 — by e ¥ h,
= FTABRES A private. NEHRTHELRWITES class T
B, BERHRE BT T R,
© BRI ANRE LA FESEm G |, ot R i iZf 5t
AERE IR A AR TH T, B S HT Separate Query
from Modifier (279) .

O &mit, JiR.

O TG SRS L infine Temp (119)
BTN IR £ RFB DY EINER. EXFHBRT, A5
RS AMOIEREL XI5 AR R R AT B9 LT A B IR BN EiE, #
Al gE I —FEER Endf JLMa, BEAH p.26 B FHEE., JXARIES N IREIA
HHESRINAES—BAF, EHFERALLEE TR SRS H L ht
Cquery) . HA, TRERRLZABRIE, RHIXSRIE 4 Tt R,
BRHIETE, RTRESHEOHEEEE. AEmEERT- 4, BANRA AE R, F
He AR ER AT B, R R T i, IR AT LA gL fr
CiE i o S T EAYCE BAFERBEERNT E 80T E, NBHus

ARTEN, INRETERR SR, T8, NREESA LR, Soi
ZEMPIHHRERE ST,
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EA (Example)
B, MR REC 1

double getPrice() |
int basePrice = _guantivy * _iterPrice;
double discountTactor;
if (basePrice > 000) discountFactor = 9.%5:
clze discountFaclor = 10.98;
return basePrice * discountltactor:

!

AREERNEN L LE R . 58, R

RERRMAHT2EE, RIELERBHEZEAMIRY final, BT EIIREGHHEH
@ﬁﬂﬁﬂﬁ-—@h

double getPrice(} |

final ‘nt bascPrice - _guantibty * _itemPrice;
final double discountbactor;
it (basePrice » L000) discourtFacior = 0.85;

elae discount.Factor = 0,98;
return hasePrice * discoLntFacIor;:

!

EA—K, WRHIANY, HTERSEER. 2 HLARILHE, Wy nyis
WREANEREG —K, AP RETRUTN. EFREAHSELEN SR, &
KA BERRITEE Cassignment) SRR T & AT IRIE L 3%,

double getPrice() |
final int basebrice - basePrice(}:
tinal double discountFactor:
12 (basePrice » 1000) discountFaclor = 0.95;
else discouniFactor = 0.98;
refturn basePrice * discountFactor;
1
private int hasePricef() {

return _cuantity * _iterPrice;
)

HWIFHINA, AEFFETE nline Temp (1190 o LR Y8 vaseprice B
—NB | i

doinle getPrice() |
Tinal inr basePrice _ kasePrice(};
final double discountFactor;
it (baeePrice() > 1000} discountFacior - 0.95;
else discountFactor = 0.98;
refurn pasePrice * discountFactor:
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Wk, MR, F—A (WRRBEERABS NS - . @iy T 40
# 8 LasePrice P "i‘ﬁmﬂ}ﬁ' ﬁfUﬁﬂﬂ baserrice KR4 B A A —HF
]

double gernPricofll |
final dotble discountrackor;
‘f {basePrice() = _000) discountractcr = 0.9%;
else disccuntFacrcor = 0.98;
return basePrice(} * discount~avtor;

ﬁfﬁi basePrice 2> ﬁﬁﬂ%ﬂ%ﬁ?f&%t —“ discountFactor():

double getPricel()
final double digcountFactor = digcountFactor{):
return bhasePrice(! * discountlactor;

}

private double discountFactoz() |
if (basePricef() = 1000} return 9.35;
else relurn 3.98;

}
HF, MERREGHENTE paserrice HEA—THR, HELHLEE

discoansFactor{) !

I, getPrice| VARER, T IX F

doubrle get>ricei] |
recarn base?ricel) * discountFactor();

Refactoring — Improving the Design of Existing Code
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6.5 Introduce Explaining Variable
fRA - R RIEA.

BiRERFTER (HHE—H9) HERME—TRNEE, MUETELHRER
RIEXBIR.

if { {platform.coUpperCase(),indexDf{"MAC") » -1) &&
{browser .tolUpperCage().indexGf ("IE") » -1) &&
wasInitialized() &% resize > 0 )

/4 do scmething

4

final booliean isMacOs = platform.toUpperCase().indexOf ("MAC*) » -1;

final boolean igIEBrowser = browser.toUpperCase().indexOf(*IE") > -1:

final boolean wasResized = resize » 0;

if {isMacOs && isIEBrowser && waslInitialized{) && wasResized) {
// do scmething
}

AL (Motivation)

FILHA RN R AL, SRR, i S B LL A RIA A 4
WA R BRI

{L#fF2% (conditional logic) W', Introduce Explaining Variable (124) =531
ff: fRel LURETHE R AR FOIE IR, DA BAF 4 B M0 4 B ok
FER MW R ELNEN. EHETEMNY -HERE, TREEET T, TR
k{8 KEH R -PZEMEX,

Introduce Explaining Variable (124) 2—R% ROEHTIL, URGRIA, i
AR, BIVFEEREMM Extract Method (110} # @B —BEEA L Y. &
AR R R HECH M EA B 4 HEL, R, WA LA S
BMEGDEER, AT EENGER, HERE, “SLBT88 arac
Method (110} FEVIBETR, HELEM introduce Explaining Variable (124) .
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¥E¥A (Mechanics)

O FSH—4 final Ini . 02 ERERTH HBralfEfEf s R
W fH% .

0O BERALSY [BHYHER. X #H9r, B4 DAk EE,

= RERENE S U EE M, FTRgR—, B8

O #iT. ML,

O £8 R, eHRELH AT

B8l (Exam ples)
PNV ] 4

dounle vriceld |
¢ price Is pase price - guantity discoont + shiovping
return uqu3“rity ¥ _llenPrice
Math, max _gaantity - ROOY 4 _dirtemPrice * 5,00 +
I~iat__.1.ur1[_q.xant1':y * _dtemPrice * 2,1, 1320.0);

}

EEAREER T AUKA LI E B ERSEH. 555, BA (base price)
S TH8A (quantty) FULBH Gem price) . TREEX- BT84 BrGE
— IR EH,

acuble pricel) |

L

¢¢ price 18 kbase price - guantizy discount
final double basePrice = _quantity *
return bagePrice -

zhipping
_itemPrice;

¥ath.max {0, _guantity - 5031 * _‘temPrice * 0.0 +
¥ath,mi{_guentily * _‘tenPrice & 0.1, 102.0}:

HEMHA LT T4 *U$WJLﬁﬁRs%uﬁn#ﬁbgﬁﬁhwwueﬂk
A,

dotbhle pricet) {
Y, price is base price - quantity discomt « shipping
final double basefrice = _guard ity *

_itemfrice:
refusn hasetrice -

Math.max(0, _guantizy - 5000 * _i.embPrice * 0.05 +

Math.uin (basePrice * 0.1, 100.0);
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W, R (quantity discount) FIHE B R, B4 HIE T ik EE
. S LvDiscount s

deub_e priceit |
¢oprice 1s base price - gquanlity disemint + shipping
final doukle hasePrice - _guantity * _itemPrice;
final double quantityDiscount = Math.max(0, _guantity - 500)
_itemPrice * D.05;
reTlirn pasePrice - guantityDiascount
Matlh.nln(basebrice * 0.1, 30,00,
!

Ein, KRz % (Shippin33 VST R S, #ia T8 R Filsn g slipping.
(SR AT AR A G TP E R, RAMERTICE A U EREGCHENL T,

double piicel]
final dvuble basePrice _guantizy * _itemPrice:
final gouble quartityDiscount = Math.max (U, _quantity - 50J) ¥
_ilemPrice * 0,05;
final double shipping = Math.min(basePrice * 0.1, 100.0):
returr baserrice - glenticyDiscount + shipping;

G Extract Method 2B FREH

LA LA, REEAS NN EEERBHEEER, R FLWTA Extract
Method ¢ 110} . b4 3

acuizle price(} |
/4 price is pase price - quantity discount - shipping
Teturn _gquantlity ¥ _izemPrice
Mata.max{0, _quarlity - 500} * _itemPrice * 0.03 |
Math.min{_quantity * _itemPrice * 0.2, 130.0):

I

& RBERATERED - R

double price{) |
f, price 18 base price - quantizy discount + shipping
return basePrice{} -
Malli.max ({0, _cquant'+ty - 300) * irembPrice * (.0% 4
Hail..min(basePrice(} * 0.2, *00.0};
}
rivate doukble haselPrice() |
return _guantity * _iftenbrice;
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RS RmEs, SRRhd el BESHFRIAR,

dothle price{) -
return bagePrice() - guant.ilyDiscount(] + shipping{’:
!
private double guanticyDiscouncl) o
return Mata,max (0, _quantity - 500) * _itemPrice * 0.05;
i
private double shipping(} |
return Math.rini(basebricel) * 0.1, 100.0};
}
private doulle basebricel} |
return _guartity *  itemPrice;
!

BILEEUWAE Extract Method (110) , FAE— & PRFHES, HoTulE
HOMRELRARLRENROES, —FHRLSMTSHRRET N private;
SR E A R R AT, AT DA 5 B B S s L BB RO B IR, Extract
Method (110) K L:REME H AL Introduce Explaining Variable (124) {84,

WA, Rzt AR introduce Explaining Variable (124) 87 SR E. &
Extract Method (110) TEEBRHATHEN. MERELEHE MBHAEE
WEEMNFE, BAME Ixtract Method (110) #4E5 4, KMEMN KRS EH
introduce Explaining Variable (124) BRRBHEKID, RAGEEET LiZkah.
MRRNAGEEY 5, BELTLER Replace Temp with Query (120) 34|
AR SRR TR m. S0, 8 B2 A Replace Method with Method
Object (135) , MABHR S AK AR MG B 077 M.
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6.6 Split Temporary Variable (ai@aNER)
TREF A A e R D L — K, e B AARI AR, AR — MR

Bf7 & (collecting temporary varighle} -

PR RE flE- M, RAEETE.

double temp = 2 * {_height + _width);
System.out.println (temp);

temp = _height * _width;
System.out.printin {tcmp);

g

final double perimeter = 2 * (_height + _width);
System.oul.println {perimeter);

final double area = _height * _width;
System.out.println {area);

ﬂ]*ﬂ_. (Motivation)

IR B EH R A AR, ERESNASE (AT RGN T 8L R,
[TAHEE | A [ £ B E | 2 m A A T {37 (loop variable ) [Beck]

MR E (collecting temporary variabie) {Beck] Mz | Bt # 1 H¥GEE |
X 2J eSSV EVE: S5

BRT AR AL, EHRE W TR T BRI ESELY, UETR
WM SRR 4 R T B T — . R e IR %, B iy
PR AR T A DL FE, anEERE HRIE B4R, ALY SR ()
) AEMERAR, BATEIAN AR, A— SR RRM
5, £ SRBITTE #.

fE3E (Mechanics)
O & "TrHIA) 2 iR AR R A A B — i gl A, L &R,

> WMRMECRERGTR 1 -1 - EREN BR, ROEXENE
NIRRT, MARmATREE. SAGN TR a5 L B
THEEZS. G stream KB FTHE (collection) FHITE.
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0O HHMEMNZEFH Y final.

O AZlmif 4 B2 5 — IEEME A 3, B0t e et & R FTBT 7T 31
els R RNEE,

O 7 R as, EFFURAA AL,

O %i%, #.

D FREELRTE. SBREFFNEERERSE, Fd FRmer s
REIL P

GHl (Examples)

PEEPM BRI E— DI AT Chaggis) ERWES, FRAR, BRI
REANT &R MIMARERT T #EH. - BHHE, -4 0EHTA
T AR, BT e, Rl LU A TIES M,

double gellistanceTrave.led (nc time) |

dotble result:

double acc = _primaryForce / masa; S BT B

int primaryTime = Math.min(cime, _delay);

resLit = 0.3 * acc * priraryTire * primarylime;

int secondaryTine = tinme - _delay;

if {secordarylime > U) |
double primaryVel = acc * _delay; ¢ BiF: LLFE & ZWIR o
acc = {_primaryForce + _geccondaryForce) / _mass;
result +-primaryvVe?! * secondaryTime - 0.5 * acc * graondaryTine

*ogoooraaryTime:
;

Lalurn resule;

ﬁé+%&%ﬂm$mﬁﬁﬁ%ﬂﬁ%ﬂ¢%mx%imﬁﬁﬁﬁwmnmm%%
ﬁﬁ¢ﬁﬁ:%—%ﬁ#ﬁ-%ﬁﬁﬂ%@ﬁNﬁ&;%i%ﬁ%ﬁ%ﬁﬁwﬁ&
RMMR . XA RHEENER.

FOL, RARBO OB OE R E BRI ETR, IS HI0NEN A 8758 % final,
B FORRIUSE RN AT ace TREFEI ML, 2HXASHENEE. B
Ja, BAER_ PRALED AW acc ¥ B

dounle getDistanceTravelled {inl time)
double resul::
firal doub'e primaryAce - _priraryForce / _mass:
‘nt primaryTime - Math.nind{tine, _delay);
result = 0.5 * primaryace * primaryTine * primaryTime:
int secondaryTime _ time - _delay;
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if (secondaryT.ma = ) 1
double primarvvel  primaryhce * _delay;
double acc - [ priomaryForce | _seccndaryFooge) s _mass;
result +=prirarvvel * secondzryTire - 0.5 * aco * secondaryTine
* gecondaryTine;
}
reTirn result;

h

B AOEEER K ARREH, TRREL ace BERSE—DIE. S E7ES
final, BRfRTIVERAG k. BE, BERE ace ¥8F M ELERSH
acc. WTE, EHITH AL, —VIENZR AT RRE .

R AR ace Mnlf EEA A W X R IRIE R A T BT 4 o 4 s,
RZ U= R, e EHIRIL, B IURIRE ace FRRM M9
ff:

aouble gecDistanceTravelled {inL Live]
dovhle result;
final double prinaryBee - _primaryForce * _Mass;
int primary-ire = Malh.min{time, _delay); .
resull = 0.5 * primaryacse * primaryTine * priraryTime;
int secondaryTime = tine - _oelay;
1f {gecondaryiime = Q) I
dotble primarvvel = primeryacoe * _delay;
final double secondaryRoe - {_orimuryForce 1+ _segondaryForoe)
/ _nass;
result +- primaryvel * gecrondarvlime - 0.3 %
gecondaryaAce * secondaryTine * secondarylire;
}

revurn result:

AL, EEANHY &8 A DAL R E B I BT, RS, CRELRIE,
IKHR SR ZATHMET — RAEbI I BER Fst 4 Rpm? 4)

8 EE: REA ] (haggis) - MK SE, RECSAMEELYEEER. AT
CHRT RN EE, BT LR —BBED &, TREAFMDOK, [ELELE
EFERES) , B, BEAERTXEEEL, Martin Fowler #062 jthz —.
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6.7 Remove Assignments to Parameters
PRAgEIE R — BRI Eh R

-1 iEHEERREEHANUE-

int discount {int imputVa:, int quantity, int yearTcDate) {
if {inputv¥al > 50) inputval -z 2;

4

int discount (int inputvel, int quantity, int vearToDate} !
int result = inputval;
if {inputval » 50} result == 2;

DA, (Motivation)

PO, BEBE NKHRE BHRM XA RENERR. WREE A% oo
WA SN BHAENE AL, B HBRRM) BREE roo. HEIM (&
ARG R 7 MR MR RE [WHEARS D B BRI ARE, I
R W RN HOEDH T ooo EGMITER (518 "2 &AM — 3
& IXFER AL

vold a¥ethooiChiect foo)

foo.modifylr3oneWayi(y; . thatn's O
foc = arothorinlect; St Lrouizle and despair will follow vou

HZ LR EXR PO T, R E IR TR B0, 1 BRI T pass by value
CREAEL ) F1 pass by reference (fA40) IAFEFBHIERD 5 2. Java [LRE] pass by vaiue
HigaA e , RIS TRETFIX—5,

1t pass by vatue WL T, SSHEFTER, SR LSRG TR Em, A
Hil pass by reference $IA 2[5 S/13X 5 _FA0MIE.

I AR AR R A . BRI B L A ]
BERTIZEWRZ, [NARHELATGE & & ILINRE L.

i Java P, AR BRI, 01 WARERT EOARDESREN 7, 50 Remove
Assignments to Parameters (131) .

SRR, S TRAEE [ A8 %] Cowput parameters) (18T, R0 EEX 4
MM, FEEEE RS RE DR 2%,
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YE¥% (Mechanics)
O @3-~ & s, SHL8RHSRITRT .
O Ul [ SHEAAE, 58, BEEREGRNESRNGIANL, SHFLHN
[HL B EE R H ] .
O SR iEY, FRECHTHEZ e LR,
O #i, Wi,
> WRACIBIIE X pass by reference, T MR A G £ &EAF
ATREANSY. BEBTAE DD pass by reference B8 [ HIRE S
AR . REA rewn HRUER -AME, MRFERRGE
A=A BAATEETRFAMNERETRE—UR, STFhbE
0 R & AN ST

BB (Exam ples)
M TS B B AR H 4

int discounl (int iaputVal, int quartity, int vearToDate) |

if (inputval = 50) inpatVal -= 2;
if {quantizy > 103) inputval -- 1;
if (vearToDate = 10000) :nputval -= 4

return npazval;

}
UL G 32RO SHBRE TR, BT L

int discoun: {(int inputval, int guancity, irt vearTolaze) |
int result = inputvyal;
if {inputval = 59) result -= 2:
if (guantity > 100} repult -= 1;
if {yearTcDale » 10000) regult -= 4;
retuarn result;

EHE BN LR ciral, AMIREIEER (TR S500E % B

int discount (final int inputval, final it ruartity,
final in: yearToDate) {
int resu’t - inpatval:
i1f {(inpat¥al > 50) result -= 2;
if (mguantity = 100} reguit -= 1:
if (yearToDate » 10000) result -- 4;
return result:
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ARERERIN, BHRLEER fina REHSE, FALENR, M TRIFHY
PSR, XA THEIFERKEY. WERSERRNREHERE, L EHEK
WS HEEHMT BY.

Java B pass by Value (#5(&)

Java #EH] "pass by value" [ RYORA ) 3, BEFERTFEZARR. EHHEHA,
Java ¥F/54& R H pass by value, FTUL FHIRFE:

£lass Param {
public static vold main!Skrirgl] args) {
int x = 5;
triple{x):
System,out println ("x after triple; " - x;
}
private static vold triplelint arg) {
arg = arg % 3y
System.out.printin ("arg in triple: " + arg);

£ RIS

arg in triple: .5
x after triple: 3

REACREAZETILARSG, MESH P OB R, MITROAERMT.
WRBRAKF L pate WEFRT B, T4 TFHER

class Param |
public static void main(string[, args} {
Date dl = new Date ("1 Apr 98");
nextDateldpdate (dl);
System.cul.println {"dl a‘ter cextDay: " + dl):

Date d2 = rew ate {"1 Apr 98"};
nextbateReplace (d2);
System.cut.printin {"d2 afrer nexllay: " + &2);
1
private static void nex:Datelpdate [Date arg) |
arg.setDate{arg.getDazte{) - .);
System.out.printin ("arg in nex:iDay: " - arg);

private gtatic void nextDateReplace (Date arg) |

arg =new Date (arg.getVear(), ary.getMonth{l,arg.getbate(1+11;
Syster.cut.println {"arg in nexiDay: " + arg);

Refactoring - Improving the Design of Existing Code




134 BT EHASARNEK

PR R

arg in nextDay: Thu Apr 02 00:00:00 EST 1998
dl after nextDay: Thu Apr 02 00:00:00 EST 1938
arg in nextDay: Thu Apr 02 00:00:00 EST 1998
dz afrer nextDay: Wed Apr 07 00:00:00 EST 1998

MZAR R, object reference R IF{GEIBA (pass by value) . FINBTT LB EY
MEMAERE, EXNSENRETRAE, REE L.

Java L1 AEERA, RXRBEEIETA tinal, MAT4R¥ SR E.
BIERA-SHMARR N final, R{MRTLMBHERTRBHNTE. BRARESENY
final, (HJEHBAIN, BBDESEF (parameter list) PEEFTEA.

Refactoring — Improving the Design of Existing Code



6.8 Replace Method with Method Object 135

6.8 Replace Method with Method Object
Il ARAER, KB EIMR, FRLHLER Extract Method (110) .

R EHHOE - PRI R, M —REEBE B T MR A MESE (field) .
ARIFFAER — MR RPFR T AREN B LY EH.

class Order...
double price() |
double primaryBasePrice:;
doubile secondaryBasePrice;
double tertiaryBasaPrice;
/f iong computation;

Order PriceCalculator

___________ *| primaryBasePrice
secondaryBasePrice

tertiaryBasePrice

Price() | compute
0\
\\
b
\

retum new PriceCalcuIator(this).camputeﬁ

FN¥), (Motivation)

RAATDIW L LB AN BRORERD A BRI 0TI AT
BTN R, ain) LA KA KT TLE.

AR, R RN LM AR 1 IR — A B2 o 3T 55 S e
L WOEA B AR E WA . Replace Temp with Query (120) 0] LLBHER
W CRE, ATRRELRIIRA LIRS M EERENRY, KT,
{05 ST SR AR L LT G L 4511 B2 ( method object)
[Beck] XfHik=.
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Repiace Method with Method Object (135) S ARBTEHTRAE M E
(method object) BMAIR (field) . #R/E WK AT LA FXT 8 H Extract Method
(10> BIEHF BRI, WERENAR REFETE.

f’E}}E {Mechanics)
EER N M Kent Beck [Beck| B &k T T 4145

O @Y —]F class, MF [FREGCRIER] MR®, B class fr4.

0 E%u%wM%}wkmmﬁﬁ,muﬁﬁﬁﬁkﬁ&ﬁmﬁﬁﬁmﬁMﬁﬁ
MEFEHR (XS B, $E3RE R BEMENMEREERS S
ﬁ,ﬁﬁmm¢ﬁj—¢+HEMﬁﬁﬁ#zo

O 5% class PRy — MBS (constructor) . B % B R R B ME
BRERBH.

O & class P74 compute () R

O #E D HEELEENE conpuce () BEP. MEFEHEEMNEMNI
PR, LA TR % (EIAE.

O 4.

O RIRRHMHREREEEAXIE 4B (8B R class — M2,
M AR A compute () ¥ .

REATHREBHTLT. BTHHTRBERULHRTHR, FURE LS
TRIZT KRR, TUEMTASH.

XA (Examples)

MRBEZ-BRFERMGER T, FERKNEE. FURU-IFREEKE
e ORERBATHER +255%) Mf PR AEN, EAE Xl 51 s
BATA, IRCERE M BTN,

class Account. ..
int gamma (int inputVal, int quantity, int yvearToDate)

int importantvaluel = (inputVal * quantity) + deltat)

int importantvalue2 = (inputVal * yearToDate) + 100;

if {{yearToDate - importantValuel) > 100)
importantvalue2 -= 20;

int importantValue3d = importantValue2 * 7
// and so on.
return importantvaluel - 2 * importantvaluel:

}
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ATHRETEHAR— T REN S (method object) , RITAF LS I class,
TEREHT class RN ZH#— 1 final M BAUHBTIRAENE EXNR) . WFEHE
e BERE - MERAER, B M MEEE R

rlass Gdmung, . .
private firal Account _account;
private irt Inputval;
private int guantity;
private int vearToDate;
privazte int importantvValue.;
private Iat ImportantvValue?:
private inc importantvValuel;

HRE), RER ST RSFNERSHRNTE. B TRED S, R0
PR R

BTR, MA—MEERR

Gamma (Account source, int InputValarg, inc gquartityarg,
int yearToDateasrg) |
_account = source;
npatVal = lnpuzvaldrg;
quantity = guantivyarg;
yearToDate - yvearToDatelrg;
!

IR B AR R ERE] compute () T BRI Account class iig]: iy
Ekﬁﬁﬁﬁﬁﬁakﬁﬁﬁffﬁ _agcount ﬁiﬁﬁ:

int cempate {3 {

impertantvalael = (inputVal * quantity; + _aeccount.delta();
importantValue? = {inpu.val * year lobate) + 100:
if {(yearToDate - importantvValuel] = a0t

impurtantValue2 -- 20

int importantvaluel = importantvaluel = 7
f0oand scoon,
relirn importentValled - 2 * imgortantvaluel;

}
L REXPDERYE, WEHEMTERE (B, delegate ) % M2 AR IR
¥3% (method object) .

int gamra (!nc inpucval, irt quantity, nt yearToDate} |
return new Gamma{th.s, inpuzval, cuantity, vearToDatel .computei};

}
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EREAFREWHE &N, sERME L E: BERTLFRMI compate )
e K KB Extract Method <1100 , A& 4H{oy 8T (argument) 514,

int ccmplte (1
inportartvValuer = {inpuzval * guantiny)] + _account.deltal);
impor-can-valued = (inputval # oyearToDatel + T00;
importantThing():
i imporeantValuel = iwportantVarue? * 7,
S andd 50 om0,
vemurn lrportantValued - 2 * importarntvValuel;
}
vold lwporsaniTrhingiy ©
if {{yegr.olate inportantValuel) = 100)
importantValuez -- 24;
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6.9 Substitute Algorithm (&imirevms>
IRHEREANF LS T DI RE.
BEEAE (method body ) BB EE,

Strinyg foundPersonisSiring(] people} |
for {int i = 0: i < people.length: i++) {
if (peopleli].eguals ("Don")) I
return "Don™;

1f (peopleii].equals {(*John")) {
return “John®;

if (peopleli].equals ("Kent")j {
return "Kent";

return "';

J

String foundPerson(String]] people) |
List candidates = Arrays.asList(new String (]
{"Don", "John", "Kent®}:
for {int i=0; i<pecple.length; i++}
1f {candidates.contains{peopla[il}}
return people[ij;
return "

ﬁjm (Motivation )

KSR, LRI RIS LRI, BRI R R 1 2o 5
SR B . IR R IR, — T L E R L I BV i
W SRR E R . (E WTEME — S8 A D 7 R SR 6T S g, {ELFT
AR LA R, BIMEAMTE, (82 LR it BEAERETY TE
LEM, LRI, IR LS 4, AT ey E, U i &
RO RARNBIL. RS s, AR AEFELE ) B T S
CHAIER, WAl BEY Stk
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HINFERSBESRENTE, LR ERLERFERNSE. XM
{RIR AT AR R R ME LR — MRS BB, B GENEHERN
iIT£.

ERKNENTIEZN, FERE OCE8RTRSE TIREE ., - 1EX
T HAMEFE PR, SR e e BN Rr N R, REIRA R
HIER T RIS T

‘ ﬂfﬁ\t (Mechanics)
O M&EFRNT—4 (B8H) i, LTBTHE.
O HXIMANRS, $#7 FRNFEEE. WRLRERAZYME, BHER.
‘ O WRIEGEARTRE, EIRLHEEEHE T, LIREE SRR,
= T8 test case (IAFHED , SR AR EILRT, 0
MESHREGAN. X0 CAEBRERE - tost case HELFRL, BA
‘ BT BRI
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/
EXNRZ BB RME

Moving Features Between Objects

ERRHRITRS, [RETHFERATL MEFLREENS, hipEE
ML — REANEERCETEET, HERTR—FHRRGETYR, Xus
RO, EMAERME, EEMENT, RULUEMED (refactoring) , &
A CIRERR T

EERALURIZH Move Method (142) 1 Move Field (146) (5B AR RITY,
A AR m. WREEANERFEBT TR, B2 EREE Move Feld
(1463 ., FAEM] Move Method (142)

class FEIE S FDGRIBIEE BT B NE X WIB 5T RSB Extract Class
(149) H—HIFITIBHE, WE— cass BHL [RART] , BELE
Inline Class (154) MEREA - > class, W1 —4* class A T H— 1 class, ZH]
Hide Delegate( 157 )81 X Fh ok REB B R M # BA7 B FTRH R R delegate class
EPBIMHRNEOREE WL, MBI Remove Middle Man (160) |,

AEMBEPMEN — mntroduce Foreign Method (162) # Introduce Local
Extension (164) — LLEURER. DB ANBIEEFHEA class MR, HHEEY
IR ML class B, BASEMNZFESEHTIE, IR A
RIRR—SP MR, ELE Introduce Foreign Method (162 - I N
TR, BB Introduce Local Extension (164)
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7.1 Move Method (@)

CIFPE: AT LR class, method, source, target ‘8D

REVIERED, BPREPEEET class ZIMIB—Pclass HITEERR: AR
&, BWEEER.

FRBEFq H (5358 1 class TEV—MTERBUTANIRE. BIAYK
Tk - MLARE S (delegating method ) » BRI U R ¥4

souree {3 ) target ( H R )
Class 1 Class 1
aMethod()
Class 2 Class 2
aMethod()

ﬁ]*ﬂ, (Motivation

TR | B F ML S MR -1 class EAZITH, - A4 class 5
5 =4 class K EOGFNTGRTERS (highly coupled) , BASRBRY. &
IR TR, ol RAHF) classes ERI&, XY classes BB BETHH%
MENRAELTTE.

HRRSHE class MRS, AT IREFNEIN: TH7 SIRmmstt
EROCHIENGRRITE . -HRBIT S0, SsHoHmRTT. o
R [H e RRE Mol RRSWMEHMENE 3. R —,
DL AR T E BT M EE LRE. BE, RORF X1 &RSBITER
MRRILEE |, RCABABR.

BRELEAR—MEHMBITRE. WRENREEERTRERE) - MR8, RES%
LU R B LR R SRR RO ES— i, i, iR
W IR, ERRM SR TR B e Kbl 2 MRTH.
MBRABAER DT, BATT THIENEEET ) FFHLET, KL, &
=R LM, REESET SN,

Refactoring — Improving the Design of Existing Code



71 Move Methad { #5F2 iR %) 143

YEE (Mechanics)

O % source class 20 X2 source method BTER 485 features) £ BT
THET i fFE . T BRI IZ 36 class € XTI R, B4
A K, )

S RN RS A TR A A EHR, RREEE R
B R AT R AR T XA, SR LR i RLA R
BTHRESR - . TR EER SEge R,

O 458 source class B subclass R superclass, &2 EAT BRI B Y,
= WRHBEBEN, FRVFATES TR, P target class HIRIFE R

HWA &M (polymorphism)

O 7F target class "H A HIX e B
= AR RENE R - ANV — ¥ target class BEE LH YR,

O # saurce method 1S3 ) 2] warget method . 1HREATE, W EEEA TR
IERIZTT,
= 1% target method {11 T source $PE, % Y5 W0 M target method

JIA source object. BIH rtargel class THEG FEREIT S HIBUE, B
source object reference [IEZH, (B HA 71 target method.

= 1% source method B4 F bt (exception handler) , {115 H|#
B LB class RAHIX—F¥. MERN%H source class ¥
5, pUlRE s 7 i,

O %i# target class.

O B LRI source I B target object.
= AIBEETT — IS R o 4 B IR IR S target object. 1%,

A RTRIRET — AN RS, MREETT, H84 source
class THE — M EERRTT target object, AR — MK AN
o, EIRBAT LI E RIS R A, RN R 200 Bt A TR B AT g
SRR A

O #£04 source method, fEZRA -1 delegating method (PETFLRE ) .

O %, Jid.

O RE [HIFk source method | B0H T 24— delegating method {258 [ 3.
= MRREFETE source object 13[H target method, A source

method fE % delegating method {RET T LI a5k .,
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O RS source method, 145 source class 31 source method FIBT-E 5| HE)
f§, B |4 target method M5 HIZHIE] .
= FEUEEH— SN ARRETRRE K, BLEN—R [
1! BERTESIHA, R MR-,

O %, M.

LB (Examples)
BRA—4%x (kS| # account class X ITEM .

class Accounc. ..
double overdrattChargel(} | P/ B ST HE, BRI class
if (_type.isPremivm{)} I L fx AR B ED.
deuble result - 10;
if {_daysOverdrawn » 7)
result +=- {_daysOverdrawn - 7)1 * (0.84;
return result;
1
elge return _daysOverdrawn * 1.75%;
b
dounle bankCharget) |
doible result = 4.5;
if (_daysOverdrawn » 0} result += overdra®zChargel(]:
return result;

}
private AccountType _type;
private int _daysOverdrawn;

RIFAYRHKT, B HHEAG000 (S0 Hmun, , FuRifan
overdraftCharge () #i# F] AccountType class .

F—PEMHBE: BBHE overdrar Charge () HH G —1FM (features) , B8
REHBRHECINE overdraftcharge) BHZH. KA T PR ETE i}
_daysOverdrawn M (T Account class, [N AH b Al iekiimk A mEL.
WhE, overdraftCharge () R EIEE V3 ACCountType Rl EITRLE -

class AccountType. .,
douple overdrafiCharge{int daysOverdrawn! |
f (laPremium{}) |
double result = 10;
*f (GaysOverdrawn > 7)
resuil += {daysOverdrawn - 7) * 0,84
refturn resdal:c:
}
else return daysOverdrawn * 1.795;
}
RN TH, A% OFER: () # TFH accountType 151 | fiE4),
AR _tvpe; () BIMERZIKIRE BT Account class 18, SHZE B source
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class $54E, BATPUMAE. (1) B MEH B 20 target class; (2) B —1
M target class F source W1 () R K (3) 45 source object SFFHAL 4 target
method; (4) MRATESELANBE, 5P LY target method.

ENUIE L _cia‘_fsow.re:drawu?ﬂf@_ﬁ‘-ﬂﬂ@ﬁﬁ?ﬁ target method ( bif 4 .

U2 target method fH2 BT miE, 0/ T0EE R/ LAY source method B i A2 i
A—MEEMEFLNE (delegation) , HREHIEHHR:

class Account. ..
Sdoable overdraftCharge() |
return. _tyece.overcraftCherge (_daysdverdarawn) ;

}

Fon| LU{RBACDIAFHEF, tBA] LLAIER source method. I e Wiks, skl
source method BIM AT WA &, FBXEFHHEFZEN. LidA Account [
pankCharge (i

class Acocoant. ..
double banx<Charge!) -
dochle result = 4.5;
if {_daysOverdrawn » 3}
regu.r -= _type.overdraftCharge{ daysOverdrawn);
relurn resulc;

}
BTaHR BBt RS, BT LMIB source method 7 Account TR T .
BT LITE R A M b5 2 R i IR, T A — i B oe k. o0 B B B R 3R
7 private, BOET TR A HAR classes B & FH TIRABE. (98B (strongly typed )
HEH. B source method ARG, RIFBLFBREMIITER.

WeB PRl A ey MR LR D TREAMAR N Bk
target method #1047 7. MEHBAKIEA T account B — 1R BT HL
ARMPHALE . IS F B source object f+ 1545 target method:

class AccountType. .,
Gouble overdraltCrarge (Aceount account) |
IE {islvemium({)) !

deuble result = 20;
iI iaccount.getDaysOverdrawn{} . 7)
result 1= (account.getDaysCverdrawn({} - 7) * 0.83.
refturn result;
1
elge return acgount.getbDaysOverdrawn() * L./%:

i
IRATE source cluss H9% MM, BARE LM souce object FH4 target
method. AL target method FE KL source class 450, BBAUH—LEH. @
HZHER T RS2 target method, R4 — 4P| source class,
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7.2 Move Field gig@Em)
(BT AT KERBE claw, object, field, source, target 55 FHR )

REREFES, A field () # M class ZAMI T — 7 class F £ HbH F].

7E target class BT — new field, 82X source field BT EE A, £ 115 A new field.

source | B8 ) target ( B
Class 1 Class 1
aField
Class 2 Class 2
aField

TOWL (Motivation)

TE classes 2 [IBENIRE (states) RIITH, REWMTETLATLHIER,. BER
HHRE, WERMAOCEESN classes, THEERBEENTHERTIEINEFN class
W RATEAT ST E TR, BT A RTERE PR, X0k,
MR IR EB A AER, BATTRE.

WRBRH, HTF—"field (EHE) , LB class ZAF— class HEF £
EBREATE REESLEREED feld. FEATE [EH ) TREERITEE/E
{5 (setting/getting) M HHEYT. ROTHEBNZ feld HES (E@E¥) |, X
RTEGHERBZEDOAZZN., WRZEENE LERESHT R, Riks
#5 field.

1] Extract Class ¢ 149) i, R TREFERS field. TFRB LY field, B
SRR,

‘f’EE (Mechanics)

O R field ¥BYR public, 1€ Encapsulate Field (206) 3¢ 358k
S QURFARBEIFLAE N field MEN, RNRENEEH
Vi MFEA field, £ Self Encapsulate Field (171) 5L & ER),
O %1 .
O 7E target class 4 V.5 source field AR F 4 field, 3[R i3 S0 4R 0033 (/B 15
( setting/getting ) Fi¥.
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O %% arget class.
O RiE WP source object 15| target abject.
= —PHH field 4§ method A LABMR7H £ target object. WIREH,
HReERBE VI AR WRERTT, KB source class P
B field RAEIH target object. M HER DARAMES, (HIRMAT
LA AHE, FAREENTRSEXMHE field B,

O MR source field-
U KA (3 source field M5 | B84 [Ifarget ELH BB -

= R TR ZF R, BUE T4 source field §151 1) . &% “ 4 target
A (getter) MIAM |« MRE W{HE. BEE, B 4 source
field B9 &k T IR (sctter) BIRA .

= MR source field T private, FELAITE source class (T4 subclasses
B K source field IS &L TR SR,

O #wiE, WAL
ﬁfﬁ] (Examples)

TR A Account class FYER4HLAT,

class Agcount. ..
private AccountType _Tvpe;
private double _interestRato;
double interestTorfnount_days (double amount, int days) |
return _interestRate * amcunt * days ; 363

FEREESHEHN _interestnate BFH AccountType class . BETCATEA
MBI M T €, interestrorinoun:_days G R —. F i #®E T
AccountType PE W . nierestRace field B2 AR U ) g %

Class Aocounkt ype. ..
private deuble _irnteresrRare:

veld setInterestRate (double arg) |
_interestzate = arg:

}

double getIrterestRate |
return _interestRate:

r

JAR B T LA ZHT ) AccountType class.
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WTE, BEFEL Account class Fi5E _interestRate field H)eR %% T fF
AccountType X%, RS Account class 1) _interestrate field, %
B% source ficld, A RECRUEH VN R B T SRAEDT R, NARIEHSFRENL
K IEHE R B M e

private doukle _interestRana:
double interestFordmount_days {double amoaat, int days) !
return _type.getIntarestRate() * amouns * days [/ 365;

GPl: EHA Self-Encapsulation (@)

MAERERIMOLMER T incerestRace field, RIVIXLIEH Self Encapsulate
Field (1715 -

class Account. ..

privace AccountUype _type:

private double _irterestRate;

double irterestForAmount_days (double arount, int days) |
return getInterestRate() * arcunt * days / 363;

}

private veold setinterestRate (dolnle arg) |
_interestRate = arg;

}

private double getInterestRate {) |
reciurn _1aterestRate;

}
ZH, R feld 205, BRAFEBYIHREE (accessors) AT T

doubie interestFor2rountinddays {double amount, int days)

return getnterescRate() * amount * days , 165
}

private vold setinterestRaze (double arg) |
.type.setInterestRate{arg};

'

private double getInterestRate [] -

return _type.getInterestRate(};
}

MRS ABE, RAT MBS MEE (accessors) ML, LTAIEHFH R,
Self Encapsulate Field (171> {FHG RN L. MERF TN class fir
FHE, REDSETARTHEN. SHEB R0 R, WEEH Self Encapsulate
Field (170) UM LAERREMET Move Method (142) MBI H) target class

. MERBEESIH T field MY E% (accessors) A FREE S F £ JE A
.
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7.3 Extract Class (i@t
B class 0 T M iZ AT 7 classes HINE .

B — M class, $53HEAEIRFIEE M B class IFEEEIH class.

Person Person office Telephone Number
Telephone
name |:> hame I areaCode
officeA number
ofﬁcngerz(b:gge getTelephoneNumber
getTelephoneNumber
getTelephoneNumbar

ﬁﬂm {Motivation)

PRI S R RIEOE: — class FIAR—DMESBEIE (abstcact) , 48
—EIBM . (AREELRR [1EH, class 2RER KT B, FRodX/UBA -
IRk, AHOLMA—LEEE . SR class W0 -TREFHEN, RAKEAEEN
R B S — A0 class. T2, BEFTREEMN, XA class 2% 85
. BH, {RE) class st 2Bl [HELKK.

RFFM class 42 & H REREASE, ZHEM class TR ATASESE, HER
FEL RS SEIN L, HHEIIER MR class . NERH
HENEEREE RN, ERLHELSHANSHETEIAE, IRk
RERZE T B L. — GO E R, R IRES T Sk ik
MK, RG22 KAESTRERATRIBAARLE L2

FoMEGRFARSHHIGME 5 R class B/ subtyped 7738 | 3 R AR R I subtyping
AW class BIAFHE, BUNRGARLEN " FELEH R subtyped | , 3
B4t [FRLET A subtyped | . XFREHIREE 2RISR class.

f’E}E (Mechanics)
O g ] 43 8% class B i TT4E
O B —# class, FILLRILAIN class &4 B ¥ 0 H4E.

= AR class BT BT 5 H class LHETE, NIH class B %,
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150)
O 57 [N class M) # class BERERE (ink) .
= IR TAEEE— M RiEE. HEAGEEL REG2ZR, AAEEy
[ class B IH class | L.
O A FREESENE - -MMam, 4R Move Field (146) ##2 .
O BRMEE, #wif. 3.
O 1G] Move Method (142} #4038 F AR B EIE class, LHBREZ S (i

g [#hR RN 2T AARMRE] &), 4RBRFERE.

O |ARBZE, & BE.

7Y, HEEEA class f# 0,
= MR X, BEEE TR T A iR,

RERGUH class B, MERNATERLY, B TRY reference
object (HIFIBIA %) E immutable value object (ASa[4by [SfiMatg | ) .

ekl (Examples)
BRI DETAN person class TTIE:

lass Persor, ..

public String getlame()
return _name;

1

public Strirg getTelephoneNumber () {
remurn {("[(" + _vfficeAreaCode + ") " + _offceNumbor) ;

!

SlLring getOfficerreatode!) |
return _officeadreaCods;

1

void setOfficedreaCode|(Siring arg; |
_officeAreaCode = arg;

i

String getQfficeNinper() {
return _officeNumber:

}

vold setOfficeNumber (SLring arg) |
_officeNimber _ arg;

}

private String _name:
privele String _officeAreaCode:
private String _cfficelumber:
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R AEFh, FRILUE T5RIESHEAS| BITHTER - class B, B
AHREE X —1 TelephoneNumber class H£ 3 [ BB X485,

class Telephonelurber |

BURE! B5, ZEETM rerson Bl TelephoneNumber [l ZE R,

rlags Perseon...
private TelephoneNumper _officeTelephone =
new Telephonekamber (),

B, BRI Move Field (146) #zh— /.

£lass TelephoneNuamber {
String getireaCode{] 4
return _arealode;
}
vold setAreaCode{String arg) |
_areqaCude = arg;
}
private S:iring _areaCode:
}
class Persorn. ..
puklic String gertTelephoneNurber|) |
return ("{" + getOfficeAreaCode() + ") " + _officeNumber} :
}
String getOificeireaCode() |
return _officeTelephorne.getAreaCade();
1
void setOfficeAreaCode(String argl !
uofficefelephone.setAreaCGde[arg];
}

RERTUBHEMUM, JHER Move Method (142) BBX¥ B %%z 5|

TelephoneNumber class 9:

class Person, ..
public String getlamef)
return _name;
}
pablic String getTeiephonelumber ()¢
returrn _offineTelephone,getWelephoneNumber{;;
Telephonelunber getOfficeTelephonei} |
return _officeTelephone:
}

prjvate_String _hame;
private TelephoneMNumber _officeTelephone = new TelephoneNumber {} ;
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caass TelephoneMNuroer. ..
pJilic String gecTelepiornelumber(} {
return {"{" + _areaCode + ") " + _number’;
G
String gelhArealodel) -
return _arcacodo:

vold getAreaCode(String arg) |
_areaCode - ary;

1

String gerdispberi) |
return _rumber:

!

vold sermNumber(String arg) |
_number = arg;

private Strirg _nuarber;
private String _areaCode:

FP=HRENRTE: BAENEFETRZAH class? LAT0UH person [
ES AR ] FIRHEH (delegating) £ TelephoneNumber, T4 BREIZA
¥ class: AT AFT B w0t F S IRE . R LUB EEBHRAM N (FE—4
package PHH Y, MAREL MR,

MABAERFH class, REFERENL Galiasing) HRGED, WEBEE
T TelephoneNumber, Wifi B A THERN areacode HEBME, BVEA
HERIEYE? m L, MEBSTRTREERA,, MRH S ME M.

FIREDFE, RE PRRLE,

L RATZ 0T 4 B %ol velephoneNumber Rf %0 4F fof %5 4> . X2k {F 18
TelephoneNumber 5 R4 SIAIM B (reference object) , T2 3Fv %k i
K Change Value to Reference (179) , XF{EM F. person K i% 2
TelephoneNumber B3 7 4.

L AFHEMA [N person 3 &5 554 TelephoneNumber ¥% | . % T ik
FIHM, HOTLLE TelephoneNumber 5 AR/ B (immutable) . 5h7%
RE—AFTENMED (mmutable interface) .

3 Fh - NINER: RRW—1 Telephonenumber A5, BEKEE AT
REBHMN . EXT]HeAER —EREMER, EY ALY ST L
24 TelephoneNumber &MY, M4, o 8tE—4 TeiephoneNumber #f %
M2 AP, WASER P2 ERES (aliasing) [,

Refactoring ~ Improving the Design of Existing Code



7.3 Extract Class (3152 153

Extract Class (149) EHEN & (concurrent) RRIFH MEHBEAR BIEENR
LA BB HIE A classes SFHINEE (ocks) . MERAFTERNHEEE M %,
R BIXFE . R ATmEE 55 BiEE LealLea), 3.3 14,

X BT R . MR B AT R R 8 E . R EI 4 (transaction)
WA, FEEHHABRER ST (shared locks) . (E71 Lea(Leal 8.1 ¥ Ffiig,
B RANE, RE-REAFTEEEENIH. H% Cransaction) BEE
AitE, BRHYHFEEHERET (transaction manager) BEEH T K& ¥ K RNETE
.
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7.4 Inline Class (BB
{REDE A class HEMATHE (RHRBEERML) .

1§ class MU FHEMBE S — class B, ARBRE class.

source class (i) absorbing class (&)
Persan office  Telephone Number| Person
Telephone ;
name A areaCode : name
1 | number officeAreaCode
getTelephaneNumber officeNumber
lEtTeiephoneNumber
getTelephoneNumber

WL (Motivation)

Infine Class (154) IE1F5 Extract Class {149) #8R. R — class ANE &H L1
B DBRABRMFENESR CXEY RN ERIIEBETEN class 1

) BELAETRRIX - T348 class | FIRAER P (40BA class) , - bl nfine Class
(154) FiL [34 class: Bt %.

{’EE (Mechanics)
[ 7E absorbing class (&3 EHIF/ class) & L5 source class (1] public ¥,
HHEAEEEREH (delegate) T source class.

= R [L— Ml O F s source class IR ] EAENIE, FviseE
inlining & RIS 8H Extract Interface (341) .

M BTA source class [ &, B3] H absorbing class.

= ¥ source class 78R4 private, LLBTHT package > SMEBTET SIFIRI .
[FIR IFETK source class I8 5K, D01 F] (4R 48 B R R BURT & 7
T source class 1} "dangling references” (BE3| &) .
O %iE, WA,
O izf] Move Method (142) Fi Move Field (146) , ¥ source class H51t € &g
 %| absorbing class.

0 4 source class 2577 — MR BAEAL.

Refactoring — Improving the Design of Existing Code




7.4 Inline Class CRIZANEL{E)
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ekl (Example)

Al ( EAMERIED M TelephoneNumber BEHHRB—1 class, MAREH L
HEHEP A classes 27 B

intining ZN|2Y Person %.

clazgs FPerson. .,

public¢ string getNamel() !
return | name;
}
publiic String getTelephoneNurber() |

return _officeTelephone. getTelephoneN mber() ;

Telephonelnper getOfficeTelephoned) |
return _officeTelephone;

private String neme;
private TelephoreNumber _cfficeTelephone =
new TelephcnelNumber () :

class TelephoneNurber. . .

]
4

pablic String getTelephoneNumber ()

return ("{" + _areaCcde - '] " + _number]:

}

String getiAreaCcde{) {
refturn _areaCode;

'

vold setAreaCode (String arg) |
_areaCode - arg;

}

String getNumber ()} |
refurn _number:

!

vold setNumber{String arg) |
_mumber = arg:;

}

private String _nunper;

private String _areaCode;

i IRAT Person TR TelephoneNumber BIFT4 [HTIW, | (public) p&¥L.
class Person. ..
String getAreaCodei)
return _officelelephore.getireaCodet(}; /. %7, FHEHETIE
}
void setAreaCode!String arg) |

}
String getNumber (} {

_officeTelephone.setAreaCode{ary) ; J O EEEHTL
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return _officelelephcne.getWimbher () ; ST FHEER YL

}
vold setNumber (String «:g) |

_officeTelephone. sotNurber (arg); S ETE: s HAE
}

M, BEHRH TelephoneNumber BIAEHA P, EETEENER person L. F
BT AR,

Perscon martin = new Perscn(l;
martin.getOffiiceTelantone() . setAreaCode (781"} ;

AR T :

Perscn martin = new Personi);
martin.sesArealCode ["T8BL");

W, BB Move Method (142) F1 Move Field (1460 . B |
TelephoneNumber 58 £ 4.
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7.5 Hide Delegate (3@ [E8XRK] )
F/AEIRAL server object (AR %) BT delegate class.

7£ server i (R class ) B E P BRI H iy, ALUSREE XA (delegation)

. Client Class
t:lient Class -

SN

Person
- v W
Person Department getManager
2 o 7
getDepartment getManager
Department

ENWL (Motivation)

i WA RMBERCENT, bRRAMSEZ— [#3%] TuEi
BRMEIER AL TRRANLATS . W . —HSE4T, BETHZ -
CURMBATLR D — ReEBUE BT HIT.

TP AR NIBRIE: BIK Java RIFIRBIIH A 5 % public. 1 FRI6 5K
R SIMER . MEASRBNEE, el FHELTL UHAE) Wi
KT,

IMPEAFZLFHT TRV server object (RHME) WEMUBERY 1
B, BRI RLAMRZ—BILNE (delegate object. 1. B server object
WA MRS . F—BEL R ERIL. RPN PRTTEAZE server
W — MR ZH A (delegating method) , B FH L ABME R, AT
FRIZFIEAN (B 7.0 RA—RIMERLEREX B, BUIEHEIR
H7E server H, A& REN,
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Server ( Delegate
Client L
method() (O method(}

delegate.method() ﬁ

7.1 BENEFLKR (delegation)

MTREEFREHES, RSN, FUELER Exract Cass (149) .
—BREEARERELRE (delegation) , R T LI server SO FHFFY
LHHBR.

YE7E (Mechanics)

O HTE--MERXRPHEE, T sever MBY -1 HRNTERY
(delegating method) .

O BEEF, $ERERA erver REMEYK FF: TEHRIRAWATE) .
= MR client (FF') M server N 4 package, & EIBINTIHRY
(delegate method ) 8515 R HLBE, it client 8 LI package 2 SMAM T .
O KRS, ®FHIHR.
O WAREFEFEME " FEEREE 7.1 # pelegate (B4 , FHBE
server FAIARRVT ) F¥ Caccessor for the delegate) .
O ¥, #R.

ol (Examples)
ABIABA classes FFER, XF (A 8 person ML [#17) # pepartment:

class Person {
Department _department;

bublic Departmernt getDepartment() |

return _department:

¥
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pibiic veolid setDegpartnert (Deparimont arg) |
_departmert = arg;
}
B

Cocsis Depdr luens |
private String _charceCode;
private rergon _ranager;

i

pubrl 1o Departnent (Perxson marager) |
_Manager = ralager;

public Person getManagerd) |
refurn _ranager;

}

MREHEMBEEANSE R, U F%05 Department H &

ranager - jokn.getDepariment{).getMarager();

AR AN R BT vepartment TAFE#, T 2% S 41IE: Department
FHEUBER 21 |1 % (5 B 40 KA 7 BB Department, ) LLIE-D 844 Ccoupling) .
ATIR—HE, 7 rerson i v MEI W K BIEE .

pllic Person getManagerz() {
return _departrment .getManager {3
}

MTE, BEEH rerson AR S, LTINS R Y,

manager = johv.getManager{):

RE52mM T % vepartment FiE BB BLRR, FHEEEYT Person MIFEE
P BELATLAER person dTR)A i BA X getilepartment(} { .
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7.6 Remove Middle Man (&g A
KA class i M FRYFE N HRIEBIIE (simple delegation) .

WEAREERR delegate (FHP) .

Client Class

.

Person

Ciient Class

1% , i
getManager Person Department
A S S 7
getDepartment getManager

|
v

Departmeant

‘Ej]*ﬂ_. (Motivation }

{t. Hide Delegate ¢157) ) [Z#HL] #2, BKRFIT [H% delegated object (LM
2) | WiFL. ARIXEHRBMEENBANK, CHRMEE: AT Eigh
delegate () BIIISIERS, IRA LA server SR M ERBLRY. HE
delegatc FI¥FE (Bh68) BORGE, X ER&SHRESTC. server B2 TRT
N IPRAL . EERRRZIER T HE A delegate.

R T ABRENRET EEIEMN. TF, AT Hide Delegate (157) ¥I Remove
Middle Man (160) , HRRAIALECEN I, FAHRTLUAREETEREPT
W tr e, B RANTL, THENREERE . XAREEANRE. AN A
AT RN, AATHRREEASE. EHNELRTT: RRETLEXMAT
B — HERN AR ST RITT .

{EE (Mechanics)
O Y PR, TUEUE delegate CREMNE) .

O X TEAEFEY (delegate method) , 11 server WIBR Zubi ¥, 00 [ 7
HIZABNIEE | BHRA (3 delegate (RHIE) BRI, .
0 LRSI ERESE, HF. R,
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SeRldl (Examples)

T L 5 Rl AT AT R R TS 60 . b, BT E R
i, Person ¥ pepartment [HEE¥ [

class Person. ..
Departrenc _departmeas;
rlolic Person getlznager(; |
return _deparcrent . getManageril;

c_asxs Depatrtmoren.,,.
privace Porscn _marager;
pub’ i TDepartaoent (Person ranager] |
_Mendger - MaLager;

r

ATIINFEAREY, & TS,

manager = jchr.getManageri():

BIZHF. HHMEHE pepartment R F. UIIE KRREFIXAYR, HArE
AL person LHULE RKETILITA (delegations) . AFABB PEAKIHET .
B person PRV —A [ZHEHE (delegate) BBRE . .

C.a58 PEXSON. ..
pub.oic Departmen. getlepartuent() |
recurn _department;

RRE CLHSIERRE. HAS—AREAE, B YET rerson T
HIRRL, AP, B AHEB SR (delegate) , T TIRMM.Y.

manager = joha.getDepartment:).getMarager(};

NIRRT LM Person B gervanager ) B, WRBERTITA, Hidusd
HiFH.

ANERRN, Rl ERERE WOEHKER (delegations) . AL S
FNREEPRBEBEXA FULA—H EEMIZIIME. B TRERAN,
—ERMAREARR (U REHERRYD e R R
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7.7 Introduce Foreign Method (SIASMIIR&D
YR BT B server class | E— SRS, HEREHEBHIRA class.

ZE client class ST — BB FFEL—1 server class REHEDE—51¥ (argument )

Date newStart = new Date (previousiEnd.getYear(),
previousEnd.getMenth() ,previcusEnd,.getDate()+1);

4

Date niewStart = nextDay(previousEnd);

private static Date nextDay(Date arg) (
return new Date: (arg.getYear(),arg.getMonth(),
arg.getDate() + 1);

Eh#), (Motivation)

RAEWEELKBRT : REEMH—A class, TRORE, AIREHT REE
WAERSE. M5, FXFE-HFRSE, B4 class PREESN. FREFHR
B: TAFARREMIREE? | BT ABEE, FETURTREN— R
mEREE, FRBEERPRERE, PERERE AL,

SR client class REAXMINRE—R, RAMSIRETAERAKRRT, EETH
REAREREARYREOTA class. RAMWRFBELRTAX B, HRE
AHEHRENE. TiERG, ERMRBRIHAEZE, REEF M ABN
B HRBGE R — A R Mh, AT AREAR, mRRSME S LR —The,
ERR—TYRET: R RYFEFNGIEREREN (server) class FMLIER,

MBHEEWBCH—A server class BUT XBMAY, SWBEFREREEE
classes BHERIFERMNERS, FRAN ZHEEHAEAER, TNZER Introduce
Local Extension (164) .
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HERERDL: MIBRELARKE LT, WRATTHE, FRUTARAZEE XL R #
BEINEARRE. 43 ARMITH (code ownership) AT E-HER al .
FAHAR BB 2752 server class AT 7, & AR 4E server class FRSL IR AN iR 8L

f’EﬁE (Mechanics)
O 1E client class FNE V. — -8, ADRIBRIRT EMTigE.
= RN EBARIEIN client class M. IR EEE ME, 1€
EA R R % 183 e
O L server class THRIE A ZBHNE--MBH.
O BERETES: A NE (foreign method) , F¥A server class 9T, |

= RA—¥., BROEEHLW S INE BRI E] server class P, HRAT]
LAFS#a e I Es 40 iR 3

B8l (Examples)
B, AFREEL—MRHALY (billing period) . FARIRIXH

Date newStart = new Date [(previouszad.getVYear(),
previousBnd.getMantlhi{), previousEnd.yetDatel) - 1):

FOT LU IR (His WA MU EER — 1y @b, ZA4F & #E pate class )—
AN R ¥

Date newitart = rextTay(previousErd);

private static Date nextDay{Jate arg) {
/¢ foreign method, should »e on date

returnnewlate {(arg.get¥ear(),arg.get¥onth{) ,arg.getDateli+ 1) ;
}
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7.8 Introduce Local Extension (S AEMF B>
R BRI server class T B -S4, (EARICILIETZ T class.

AT — M class, FE RS IXLE D BB LHXM B EALR source class BT subclass
(F#) 2 wrapper (SPFL .
L Date I

AN

Client Class 1;

nextDay() : Date MfDate

nextDay() : Date

original class (JRf2) subclass ( %) 5 wrapper (S
extended cluss ( #i X

ﬂ]*ﬂ, (Motivation)

TRIEM, classes BFEH LIETRIAI, A4 1% % M58 0 FRIGsE e %- o F R 4
MR BRI, BIFONARE RN CEEMNRE. BReE TILE
MRS . MRNFE-FNE, 0 LEH Introduce Foreign Method (162) |
R TEN T REELH A SMUES Horeign methods) BHE R BIE:
Wi grel, R EEELEREARE &, HE— ML AL, TR -
), BT REEAR subclassing 1 wrapping £ LTS WAk, SKEEM F iim
subclass 5% wrapper # 41 local extension ( AMbi 1) |

F118 local extension, A& ™57 ) class, {H11 2K extended class () subtype ¢ L.
KX BLHY subtype M T subclass; ‘Bl extended class I — & FETE R 14k R £ &,
I RAES S th extended class MIFTTHFHEBITD) . XM original class §9- 7]
FREE, I HFHMR N B . 70 CE (T original class O35 . 0086 n] LA focal
extension B T L2,

EH local extension ( A KB ) 578 LU IR K [ RS ER B T A B
FIHICR | X —F). 4R IR — B A% T extension class R ET
Fith classes f7, Br#E N4t MK classes /Bt 45 4, HEEK PR
WER.
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ft subclass | wrapper .2 [HERH], R EIL subclass, KYRZFEE | FEILE
b, #U{F subclass IS KERME T, LM S EHH (object-creation time) T
Mo, R0 LEENSUELRE, BLNRZEM: EURFEAN SRR IEH
€ local extension, FEATHEET. BhAh, "subclassing” BifFHR VM~ —4
subclass 15, XA T EGRBMEFIATAMNS, RITARNERE ML
R T REE ! WREHEEATENA (immutable) , FEEEE, BT UG
AT B s, RIESK T RDRERHRIE TRE, 1M
B fE LA RN R A b 5 UL XA e Bt 06 Z01% M) wrapper. (B A wrapper B4,
X local extension A £ R R4 (original) , R2Z PR,

{’Eﬁ'ﬁ (Mechanics)
O #% > extension class, #EAFARY (JA3) B8 subclass u¥ wrapper.
O 7F extension class PIANFEA AL (converting constructors) .
= Bl (BRG] BREEZEY (ongina) A5, WREX
fl subclassing A &%, 4% B MK BR B0 1% A FFT 7 24 superclass #)
B WEREN wrapper TE, ARG RSV 208 © Tk
BLEH (argument) BUES  FLUGITELRE (delegate) | BN
MEH.

O 7 extension class 0 A B4 .
O REFE, Y Corginal) HHAF BY (extension) .

0 ¥ TEI X EREA Coriginal class) 12 XAFTE S MERE (foreign methods) |
BB EF B (extension) .

BRI (Examples)

F245 L Java 1.0.1 ) Date class %], Java 1.1 O45RM T HBEY G, BEETE
FPRZATHAEEH F. REREHRFTEY B Java 1.0.1 &7 pate class.

R F ML # R subclass X wrapper. subclassing 22 H8 5 T 5 W B pak .

class miDate extends Date {
public nextDay{)...
public dayofyYeavi{)...

wrapper T A _E&H: (delegation) -

crass mfDate |
private Date _original;
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560: B Subclass (F)

B, REBS 1M vfpatesub class k&R TTTH] GRE: "M RIF&E
Martin Fowler 8 4# 5 ) , HMH S pate 1 subclass:

class MfDateSub extends Date

RIF, REELT pate KN extension class 2 [AIH)AFE 4L . Mfpatesub i E ¥
FELH (delegating) # Date WIEE¥L:

public MfDateSub (String dateString) |
super (datestring);
I

WE, REEMA-MEEEERYE, HBHE - RERENSR,

public MfDateSub {Date arg) {
super {arg.getTime(});

¥

IRFE, BRI LML extension class "PIRIUSHFE, JHER] Move Method (142) ¥ 5TH
SN SL (foreign methods) #A5E extension class. T, T EEALHE:

client class...
private static Date nextDayi{Date arg) -
/7 foreign method, sheould be on date
return new Date {arg.get¥Year{),arg.getMonthi(),
arg.getDate() - 1V;
}

ZdRBZR. HHT:

c.ass8 MfDate,..
Date nextDavi{} {

return new Date (getVear(),getMonthi{], getDate() + 1};
!

SBBl: R Wrapper (92

F 562 B —> wrapping class:

class MfDateWrap |
private Date _original;
1

M wrapping &R, R HRRMONESAHERTR. NS5
BT — MR BHENE (delegation) -

public MfDateWrap (String dateString) {

_triginal = new Date{dateString};
bi
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M3 ks R RO LR H instance TRIEE T
public MfDatelrap (Date arg) |
_original - arg;
1
ETHER HSRIZRN T ARGENHARERMTLAE. REELHN
FROBC, T BRI R b P M.

public int getYear(; {
Teturn _original.getYear{):

public boolean equals (MfDatelrap arg) !
revurn {teDate() . .equals{arg.toDate{))};

b

SRR TAEZ fG, BAWASER Move Method (142) ¥ [ 8547 583 2
3 class F1. TR LUTLH:
llent class..,
Drivate static Date nextDay (Date arg) |
o/ foreign method, skould be on date
return rew Date f(arg.get¥ear{),arg.getMonthi(},

arg.getDate(l+1};
!

LEAWB IR, AT

class MfDate. ..
hate rextDay{) |

return new Date (getYear({),getMonth(}, getDate{) + 1};
}

{€ 11 wrappers #7—ME BRI DAAE (ESEHBET SHHEY HMa%? 5
i,

public boolean after {Zate arg)

i PR REHE (original) , BB RAEL —H R EH L8 atzer ()

alrapper.after(alate! {7 can be made to work
aWrapper.aZter {anotherWrapper) // can bhe made to work
aDale.atter (aWrapper) /) will nob worx

RHEE (overriding) MERE S T RH SRR wrapper ) 7F7E. KR H8%,
R wrapper MIHIS™ H9M% ANFEZ X0 wrapper MITF70, MBI T LA RIRE R R A5
wrapper (SMEX) M oniginal (R . ARRLESABRBAE—EE, K%
LRAFRYEN BB (FI cquazon)) SHME. KUBEAY. BTLE
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mfDatewrap class ':Fﬁg equals(), HIXH:

public boolean equals (Date arg) // causes problems

BiXHMREEREY, HAREREHNTHCHER, Java REMHET SIS
equals () AT HE: MR a.equalsib) WE, BA b.equals(a) U IE, E
REX—HNAE R — R KRR, Bl XN Enatk,
HREBH pateclass. HMBRAEGEN pate, RUMPHBATHINER? FLL, £
XAEART, BRME (W) MRAARE (RETTA%] X—FEL, REU—1
FERBRBT HHZ MFIHEHERT (equality tests)

public boolean equalsDate (Date arg)

RATLUER equalspate(), it—PERKEAEST pate WE, B IERFE AR
% Mfpatewrap W . IHERRFLREXRONEUHET,

public boolean equalsDate (MfDateWrap arg)

subclassing HFRPHRBE XN NE, AEBINESERERITT. EnERYE
7 original class FRIRY, HLIREHEE, REBPMBRLER. —pkd, R
AETE extension class W E original class (R, BHLHRNTFER,

i equality (FSH) B—/MEZRIM KEE. { Effective Java) by Joshua Bloch
B3, LR (Practical Java) by Peter Haggar % 2 &, WHIHEBREAMGITE.
EPAFIR T A3 K H 40 Serializable, Comparable, Cloneable, hashCode ()
HAHHZ 8.
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3
TR 2R £ HE

Organizing Data

imbh
Ui
St

AL, BATREA TRILIRER R A | MER T R Al
A1 Self Encapsulate Fleld (170) i A% &, HEXT D% a8 A%
#, MM ZWITY RS (accessor) KiFiT| & M, FRHETNRAD
FF . AT RA L B I PR A, BB REE T LB Self Encapsulate Field (157)
BHEAN. BERLEE THENRE, 730, WARKT, SR, ChiE
BT XU AR B

AN REEHE - MEARMHE: BT VR AT = RO I S R ).
EAERVHRE XFRE, A AfiTiEs G e Y e
TIREE S M TR R R LS. BN EENTATE, i
HE, UHBERRZMES, r[8TNE. Replace Value with Object (175) il ik
WL [RE] $HE (dumb data) K2 EHFME S Carticulate objects}. WIRMA
MBRFNTTREM A T8 KR, Rl A Change Value to Reference
C179) HEAI4E M reference abject.

URIEF|— array AT ARG — R, HTLED Replace Array
with Object (186) {t; array TEF31 £, MR A8l 55 A 0 g oy R ok . 9
EARY B YiREIE Move Method (142) HRXAFAEMAN TR, &
EIET S A A LA,

REZEY (magic numbers), i REBTIHE X H¥ . MEAZENE, b
BUH,  FFUCERIEMAME, RIS R BT e Tk A
HE. Mk, NERHSESSNEL, Healisfl Replace Magic Number with
symbolic Constant (204) 'ef B, Ll#ism,

M%ZM%%%&M@)HHiW,mﬂaﬂmoﬁﬁ%ﬁwﬁmi,Mﬁwm
T XF— BTG, AT ELL Change Unidirectional Association to Bidirectional
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(197) BB AR X . Change Bidirectional Association to Unidirvectional
(200) WA : BRIRRIMATTHE TR M KR, 7T DL X 0 e 4k
BT KB

W E HEXF RO GUL classes iR L 2 B 3 e b R 4512 38 (business
logic). X7 #IRLLF W S EMPIT HBEAEN domain class L, REEE
domain class T RIEXLPI|AAXEE, J1EH Duplicate Observed Data (189)
R GUI 108, —RORW, BAFEREFTMEH, PEE - Mo, AR
WEBHFEEE 2 TEHRH,

W EX 408 (00P) MRz — 2N 4. W 4 class B 1 {TT public
g, IRALPIRAEF Encapsulate Field (206) $re BB R A BT, 41 4
FRIIFEZNHEE (collection), HEENZEM Encapsulate Collection (208), 1A
NEBEGHRRM . MR -BRILFE Gecord) AT, MBI IEMH
Replace Record with Data Class (217 ).

i B BRI - 2 type code (RURIRT): XA —BURREEET, FREL

TR B2 RIGIHI A H KL R T, Type code B LM% (enumeration)
AL, I DB LL static final ¥ECHZ . I HIX Y type code H R IR LS
W, FHALTIERE class BT A, 0] LAIsTT] Replace Type Code with Class

(218) MEllEfE, XMAENLARREEHMENEE, LR -MNEFRE
6, R EERRT J ERE N XAT AR %, BT, 2% class #9475
% Blitype code 3 18, RALET %R el BEAT 1] Replace Type Code with Subclasses

(223). MEMAT, RAHEMTEE (HR BRI #) Replace Type Code
with State/Strategy (227).
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8.1 Self Encapsulate Field (as®@m
PREEDT R — M (field), MERRZINRIREG X ARG HR.

AXMEBEURRE/ FEER (getting/setting methods ), FEH B LI & 8k
BB .

private int _low, _high:
boolean incliudeg {int arg) |

refurn arg »= _low && arg <= _high;
private int _low, _high;

boolean includes {int arg) |
return arg »= getLow(] && arg <= getHigh{);
}
int getLow{} {return _low;}
int getHigh() {return _high:)

}

ﬂJ*ﬂ. (Motivation)

e T 70 BB LR, 7 AoMMEBAT NS, B EAd, 4
R TG class B, RREAAH (D P WO RN, BMFERA
class THRULIAZ TUE AU s 8045107162 . TR () 40 A TT L0 A2 01 A 22
(B W, Aver 7 |Auer] p.413 # Beck 7 {Beck] LEII it

AT &, EE SR R, subclass LT [HE %) 4T
FHAR R, L YR EREHHESE 5.5, flin lazy initlalization ¢ 3% 1 2.
AETEFEHB RN, ARFEBL.

RV R BRI R AS . MEATNRE, fAEED
TR [, BRI L
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MEE RN, BAERWTHS, BFRATRSESSERANT AMANEER
K. gwROCWT, RELFVCLHER ARl F TR SR
FRGia k. g TR | BRERE, RASHETEN [N ] R,
B FROEEEN AR,

U RIRAUGT 9] superclass TR -—~ER, HIM AT subclass H4F [RFIX T EE
)k A E R IZALR BZAR I Self Encapsulate Field (171) WM,
[ EFRE ) HAE L. TRARHNZE, RTHUE subcass THRERCS
MG LR R AL R (getting/setting methods ).

YB3 (Mechanics)

A R ] 2 GRS (getting/setting methods )

O il ESERA G310, $eiTe R8s [ FRESERRIAR] .
= MR [ EE, SRy DHARGERE . o

FolMeg Boe] A, e sacy TRARELE) .

S R LLETRS b Skt 2, iEGIT BRATR A R B A

O A% A A private,

0 2, BRGNS A,

O 4irf. JA.

A (Exam ple’

FMEEMFE EER e, AE, &, R ESELRE:

class IntRaage {
orivate izt _low, _high;
peolean includes (int arg)

refurn arg »= _low && arg <= _high;

}

vold growlicl factor)
_tigh = _high * Factor:

j
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Tnl2arge {int "ow, izt high) |
_low - low;
_high = higlk;

1

BIHE  ow Fl_nigh EFAMEE, FOEE X TR BRi] (W iasd
X, FHERT e

c.lags IntRango |

hoolean 1nel ldaes (int arg)
ratLri dra =— getLow () & arg .= oetHignt

vold aorowiinl [actoz)

setHigh (geiHigh!) * factor);

provale ‘nn _low, _high;

inl gelaow(!

L

return _low:

i

int getiighi) |
returr. _haigh,

1

vold setLow(in. ary)
_low = arg;

vold selH.gh{ict argl
_kich - aryg:

R TSR, LA TR RS R i ] . -
¥, BORSHAANEY NEWEE] AEA. UMkt mT g
Ae S BAKMETHT ARE. RGO b, BUTEM SR B E B A, B
PR &L — M LRI R R

InLRange {ikt _ow, 1nt hign)

inirialize (low, high}:

private vold Initialirze (int low, int high! |
Clow = Tow;
_high = high;
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—EA{RIH - ) subcluss, LiRATAHZEMAEMABBHRET . MFRR:

c.ass Cappedlange extends IrtRance {

CappedRange (int low, int nigh, int cap)} |
super (.ow, high};
_cap = cap;

i

private int _cap;

int getCapi) !
retLr:a _cap;
I
int getHigh{] {
return Math.min(super.getHign(}, getCapi{l):
1
'

7, WFLUT cappedRange class TB LS getHigh(), M MAR cap B13% 8,
MALBN IntRange class PRI
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8.2 Replace Data Value with Object (biy@EtHUEE>
7 ERIEI (dataitem). TERBIMIBENI R -

R ERET R~ HR.

Order

customer. String

1 Customer
Order
hame: String

FIH (Motivation)

TFRRIE, Ok R AKEIES (daa ilem) RRFRAFUTL. HE, ME
JWRBIHT, R, UM AKEMATRARNLT ., ki, —TTEHE
AR e KRS [RIESH. #E, HERGRASEMN, BiFsiE
B THER S . R AT . RXFMEETRE 4, ik
A AT SR el T B TR A B B Y, {H 2 Duplicate Code RBRAT Feature
Envy RIEMRPOH S A EUR K, HaX s RukHaE M, Rt i 5as
(data value) B FEATR (object).

{EE (Mechanics)
O & [FFEREE ] FE—1 class, EHFSHE— final 4. KB A source
class I TRTERET | WA B B class AR MESMEUER
8 Cgever) . FhtL—4 [#H2ESASE] FIHER .
O HiF.
O 4 source class THT [ 58 ¥ATHMRE | A BN LIAATH & class,

O 5% source class T — B MEER S (zetter) , ST RAISE class FIE
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O & source class Mg AP R [ B (PFE2WAEE)
AT BEHERE, ¢ HF class PHE & HOR DR TR EZ .

O fEUX source class ‘P MM AL AEL (sewer) . %28 class {1
#—MER,

O miF, k.

O AL, RETTREFTEXH class (1 Change Value to Reference (179)

E% (Example)

TET--ME | Y] [ order class, LTl —MFEEUFEENES, MW,
AR — M ERFREE R, TR A 2 NEN T . 58
FNEFHER HEUREBIXEEMAIREIT Y. order class BN K.

class Order. ..

miklic Order {3rring customex} |
_Customar - CLstomer;

}

public String getCustorer() {
return _olaboner;

}

public void gsetCustcmer(Siring arg) {
_custorer = arg;

}

private String _cus.omer:

Order class [A% ) {UIE e SRR T 151X K

private static int numberGfOrderskoriCo’lection crders,
SLring customer)
int resuit = 0;
Iverator iter = crders.itcrator();
while (iter.hasNexci!()) !
Order esach = (Order) iter.next{):
it {ecach.getCustomer (}.eguals (custorer)) resiii+-;
}
return resulu:
}

A, REHE A customer class KET (&7 S, KIEEEA class HR
VA final O, FLMRAE—NEREE, IXE order class H ST ETE. g
TEUBAHN nane, BAZTZHRHMERRIUFEP L. HARTEY
KT M LERFA R (getter) FIMIERH (constructor),

class Castomer |

bublic Customer 18nring rame) -

_LAIle = TIAIN:;

}
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pibiic String aelXamel)
Yeturn _nane;
3

Trivate final S-ring _namre;

e, ®EHW order Y] _custoner EMNBHEEA customer, BT Y]
Al FUSEIRE, R 2B ETTT customer S4h . B SRR SO
AHMEEER 0, 2 FEEEY seter). BAPEOE 5 customer LA

class Order. ..

pubLic Order (String custorer) | fogonsl ruclor
_Cfrsicher = rew Custonericustorer) ;

}

puol o Slring getfushomer(d ! ¢ ogalter

return _custoner.getlane () ;
}
private Cushbomer cLatorer:
viblic vold seilustorer(String acg! ! ,rsettor

_tusloner = new Customer(arg:

t

WHRHFELEE 0 customer LA, AW ALIFH TR BRI LENS
(value object), [ EAMAERY Customer MR iZ BN EN &, E g EukEA4
order M FHEFFCH 4 Customer A%, BRIP40, LEAENE
RATBGNEN R RLES—Leit i (94 ] (aliasing) &%, HRADE
PR IIL customer WEMASIH R (reference object), A& A~ N EHT-
LRI, AR LR ESE WA T .

HE T order class P _customer BB B S, Tk H—E Y, fdi
SR SR AVE R BT X IR 241 Rename Method (273)
HEL VM LV EEET, SRR 2 RS G, il B4 customer
A,

paclic Biring getCastomerMame() {
relurn _c.gtomer.setName (1

S HERI RS, RRTLENEEY Gignature) T. UBH ZfmS,

public Order (8tring custonerMame! |
_cLslomer _ rew CLstoner{oustorerNane)

'

pakblic wvoig setCustoner (8uring ¢ isLonerKame! |
—CJstomer - new Customer|(custorner Hame)

}
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SRR oA R T SR IEY . (R A customer X B B Z4 RIMIE
RSO (R

AP FEMIRAE. BE, I MEHARMRERE—, 2FE ThEFR.
B customer FIATGTHSE. Ml EHHBFR, HELMEAD, W
K HETH) customer BRI A T{EAFR (value object) XA FE, B4 order 3
LT B M customer M E . B I customer class M EfEHSE. Hiltr
FE M, UAIEH Change Value to Reference (179), X4 —¥BTFE—
ZFEMNT order HEF AT LIALER A customer MH. T BRI LIFH X
T
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8.3 Change Value to Reference seEmigacngI@xR)

A — class, FTEMFEHEELMA (cqual instances ), FHREHFeIIE®EAT -

XA value object (XA ) TH—1 reference object (51X,

1 Customer
Order _
name: String

* 1 Customer ‘

Order
name; String ‘

ﬂ]m (Motivatien)

L RE T, RAEAT LA EE— DR, reference object F1 value
objects. RIFTRLE H/ L TP ] INMAR, S HSHARISIHRLY -
MU, PRATLL A DR SRR (=, NSRS —PE, identity) KIBTH Pt
B DRWMES "HE.. T8 ZREMAR, SAe kL arsigs
X R AARBARTTE: REFEETEmR T E T MEAS 1120000 i
| TIE . M&. S8, REFETRIIEN value objects A ME, FUlfEERD
equals(t (BAK hashoode (),

ZE4L reference object M1 value object 2 RIMGL TR T AEE . TAHE, REM--
MUERLE value object U, TLIDFRA L EARSRUNEER - TG, HATaLd
PLZ AR F N -l AR, NIRRT A RS R R B A
SR BEMT, XM R RRTEAIX N W 1 reference object.

3% (Mechanics)

O {EH Replace Constructor with Factory Method (304) .
g &%, WR.
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O #oE A& AR H A Rz

= BEEREMETH Cstatic dictionary) W—MIMAE (registry
object? .

= Rt BUEH £ W SR AT R EDE A (access point) -
O YT I reference object A i FLSGEIEEE, =R NOxEERIE.

= MRIEL reference object 2 BN UH, i IR RS THEN
EERA R, Ak B el TE AR GE I KA I .

O 1524 factory method, 4'\~iR[E] reference objcct-

= WMRXMERMENEGR. FEFBRLE: 5 AARR—PETH
TR &, Baf bR

= {RUTREHRER] factory method [T Rename Method (273) , {FH 4%
BREENGER: ERPIME—ERTFN R,

O %, .
BB (Exam ple?

Tt Repiace Data Value with Object (175) —¥1 %, BT T M EHERMFE A
IR ME T . BT/ FAIM customer class:

clasa CQustomer

public Cugtomer (8tring rame)
_name = name;

'

public String getKamei)
refturn _nare:

|

private fina® Striwg _name:

1
T FH) order class {#f.

class Qraer...
opublic Order (String custcmerName) |
_custorer - new Customer (customerNane) ;

Sifik: M2 factory method A%l T GoF 7& 4 Design Patternst FrhiR Hil Factory
Method. JptfeiRifi, & )% ZH A M factory method BBAR S "Creational Method".
IRERT AT LRI Ahan ik A, 33 MBS & GoF &) Factory Method, T % . Factory
Method & X717 .
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!

public volid setCustomer (SLeoing cuslomerNane)] !
_custorer = new Customer (customerkame] :

}

paplic String getlustomerName ()

return _customer.getNane () ;

private Customer _cuslowes;

bsh, AR &G R customer X4

nrivate stazic int nanberOfOrdersTor (Col ecticon crders,
String cuztoner) |
in: resulz = 0;
lterazor lter - urders.iteralord):
while {itor.rasVext ()] !
Order each = {Order) iter.nexz|();
if {each.getlustomnerName{) . cqualsicustomer!) result-+;
)
relurn waanlt:

}

FIHATA L, customer A B4 value cbject. B SHERRTRE Ef, UE
™ order AL M4 & B0 customer X%, FoA HU TR IR, MS—H[F

EPRASHANCS, KX E VAR order B albLLEE A4
Customer R . AHPZHEEW: & &P EHIEAN--4 customer 52,

Ii A AEF Replace Constructor with Factory Method (304). iXEE, Hat T LA =
Customer M REBIHITIE. XELGERERH EHE, K1 customer cass F5E
XA factory method:
Class Lustamer -
public static Ceatoner create [82F o name) |

relurr new Custorer(nanc);

}
WIRBAE TR EA ST ) B [ factory method 138 H |-

clags Order |
pub.ic Order (SLriwg coztonert !
_custoner - Customer,createlvistoner) ;

}
IRFR BT B O private

c.ass Customer o
private Cusiomer (Siring -iame) |
_N4rle = name;
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WTE, RO Cnfd customer WH. HitREWDIR-ITHE FiW
order class H—MEED RGFE. HEAGHEERE MR EEE AT
Vil customer X%, FIXMIERT, REESOE -MER BFR X%, A
Vil A % TRALERATIE T B customer TR IZTFH Customer class [ —4
static fHF, il. customer class fER ik

private static Dicbionary _instances = new Hashtazle();

RIGEB R, NIZE BN ETN customer WH, i RIZTAR 1)
figlf. XEREFERE . ACNHEFNG U (starup code) F, RAEHFE
EHI¥ Customer XTE M T L. RXENEARERBEIRA, MolRbRATE. X
KEeEN, REAHPUHBERZENR. REMGREEUER Substitute
Algorithm (13%9) RAZEIIMEET=R.

class Customer. |,

static volid lcedCustermers(: |
new Customer ("Lemorn Car Zire”).storel):
new Custcmer ("Assoclated Coffee Machines').store{);
new Customer ("Bilsteon Caswor4s").storell;

1

privare vold store() |
_linstances.put (this.getName{), *his);

MIE, KEB factory method, iL'ZRMIFIEE|BEH customer H &,

public static Custorer create (String name) |
return {Customer) _instances.ge:s{name):

}

HT create () BRRMILAHR customer X%, LA iZfER Rename Method
(273) BUET factory method K 2FE, LAATSEIR (80 X—4.

class Customer ...
public static Cugtomer getNamed {(S-ring namel |
return (Custoemer}) _instances.get (rane!l;

}
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8.4 Change Reference to Value (§3|BEXISBCuLENSR)

{FF7—" reference object (3|25, B-hEAn 4 (immutable), 1B BHH.

BETH—1 value object (AR ).

¥ 1 Currency

1 Currency
Company ]
code: String

T (Motivation)

(£ @387 Change Value to Reference (179) “HETIH, T4 reference object A value
ohject ZIEMEUESF, AMFATE. FHEEN, FELEE -£ELEK

Company

code: String

g reference object HUTRAMLMER, HIFRM N ZIEENN value object.
reference object AL 3R A, IR AL 20 Um) KA &3R5 4 1) reference
object. ‘B NTR[BE A TT K2 IR S QAN KL, A HELRER BT
AnJ &l value object 55T AT, MAMK LR BEE TN L 8.

vaiue object i M IEFEEMEE: AV ZE FH Gimmutable), T2 f
NERIFEAR SREE A ARER, REREEIRNER. WEET IR -
o B BURCOH LS A M B BRI Y (same thing). W1 value object £ 7
XM (muable), FRVAARKUE CTEUBHLUTHRAL (SEHEH
W MBS, ZABE T, SHMMERNCEER reference object,

EHABEENE— [ AT Gimmutable ) B &S R R Money class F 4% |
HIRER, HPAT (08 A TS5 AR, T4 voney H&itie B — 4 a4
HY value object. 1XJEIF BIRIRIOB R T BELTE, 102 S0k, YW T LB HRZEE,
T REH S MRHE voney FTEEEULIR &1 voney S8, TiTEAMAN
Money % EABRL. 11FT Money T} B IAMI AT LRI, 1 money 381 L s

[ﬁﬁ: {Practical Java} by Peter Haggar & 6 =3 T mutable/immutable HEAiTie,
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{’Ei-zxt (Mechanics )
0 #WEEMITEETY immutable (ATT7%) W8, B AENERARTEINS .

= RIS BTSN E immutable. sEH Remove Setting Method
(3007 . BEIEMA immutable 1),

= R ZE B 15k immutable, B FEER AT EH.

O 7Y equals () Bl hashCodei .
O e, W,
O FHERN T LUHER factory method, 3 H % A A % public.

Sﬁ@ﬂ (Example)
BN —1ER TIRHFE ] 1 currency class TT45:

clasg CUrrency. ..

priovate String code;

publice Srring getCode{) |
retuern _rode;

}

private Currency [(Szring code) |
_code = cade;

1

IZA class ARSI IFRA M RITAEIIT. 2R A reference object,
BriA G BB — RSk, DA

Currercy usd = Currency.get ("USDY) ;
currency class 1 — LIRS E (list of instances y; B ARE T8 N #15 B K0
@ik, X currency HiE E ¥R private.

new Currency ("USD"}.equalsinew Currency{"J8D"}) 7 re-urns fa sc

B -4 reference object T value object, XBAT B B TF e &4 Y immutable
(D). TR, BRI ASTER, R mutable T ) value object
SRS AERNS| LIS (aliasing).
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{EXB, currency MEEFAEL, FUT L EAEEN equa sl

piklic boolearn equals{Object arg) -
if (! {arg iastanceof Currencyi) return false:
Currency oller - (Curreacy) arg;
return (_coae.equals{other._cade));

1
MERE K equals ), HAMRAMNEN rackcede (). %W hashCode (37 MI 8
Jpike WEL equals () (FRIH BT AT (EBLA) hash codes, #RIRAITHTHET bitwise xor
(~) BfF. PP XEFEIIM, EH equais) BFAT- MER:

oublic int hashCede ) ¢
return _code,hashlode () ;

TERIXH AR, TR F G, KBS S DR, TS
# hashing FUEFEHER B (collections, FI#0 Hashtable, Hashset FT HashMap )
AlRs S BAMT A,

M, REQEL D MEEN currency R ES N, BEATLIPMERY
FH public, E#LIMIE R BRI Currency S, A& currency class
1 factory method M [ #HISCIARIE | 94T %,

new Cirrency ("USD") . equals (new Currency ("USD"1Y /7 now returns tr o
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8.5 Replace Array with Object (MStREREEKA>
rAr—A A Camray), HHRLRE RARAFENAR.

P R BRAE. HTRAEPHGI TR WP EERRZ.

String{} row = new String[3]:

row [0} = "Liverpool®;

tow [1] = *15h%;

Performance row = new Performance(}:
row. setName ("Liverpool™};
row.setWing ("157);

ﬂ]m (Motivation

¥R (array) 2N LAHLDAHSEIRENERE. T, eNRZHAF uE
BN —AEUNS . AERESEN, 1 HAENTERTRENS, &
ot array IO HRBE, RABNERCESR RANE - oERAL) XY
M. MREASET, Ko/ LUsHEESEHRARH SMFMARILHNGE, Wit
FRFELICE, BLHGHER. ((EmEFAXR, HiTT bLE R k.,
IR Move Method (142) MM HAEXRTA.

ﬂfiﬁ (Mechanics)

O HFE-A class RREAFRER, HTCZ class B EL— public {HE{R A %
A . |

O ERFANBERAR, beiTeTH B class Lk,

O %iE, HE.

O F ARELERIEE AR (geuerssetters) - W LEMAE, X
B E R A BIR AT, BN RS R AT E.
WIRESR. RIFITAR.
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O SHT DNBERRME RN SBAUL L T M RERIEH . 15, # class
Z ORI R A B 4 private.

O #Wif.

O STHRANME—NICE, ¥ cass TRIE- - DEAFLMMEE BRET
Emviims. 4¢0H By,

O #EE—"Lg, ®iTHL.

O BAMA cFEBEMN class A& THMEMAKZ 5, R25%4.

B (Example)
LA MEATHE. =4 nd, SR SRR, TS
RARRSI . XA ol BEQIXEE

String(] row - Zew String(3:

B AT BRI A |

row 07 = "Tiverpocl®;
row [1, = "13";

String rame = row[0];
int wirs = Intoger.parseTntizow[11):

HTHEHERR R, REKEY MR class:

class Performance |}

WEACHR A public 8, FILMRERSEHM. (FXE public 15 B+EF A,
D, MRS RAHE.)

public String!; _data = new Strirg[3];

e, BRERFIGERLMEANMGE Y. SRR, TMTERY FFLm,
Performance row - new Performance() :

ATEAFERBA, BECHRLUTRE,

ow._data [0]
row._data [1]

"Liverpool":
II'J-5II;

Strirg name - »cw._data 0];
oo wins = Inteyer,parselnt (row._data i]};

BEREE—ABANCEN LA S P IRE 1 o ¥ (gettersisetters ). TT M [H
BAF . Fh:

class Performance, .,
punlic String ge:Name(}
return _datalf);
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i
public void setName(String argl
_Adakal0: = arqg;

RIFEA row BRI, WAL 1R | B RBE ] ik D ERA B

10w. getName ("Liverpool”) ;
row. cata 1] = "Iav;

SLTing nane - row,.getName();
int wing - Irtecer,.parselo irow._datall],

AT LE DR o THRE W, RIETTU SR TSI SRRk

clasa Perfarmance...
public Int ge:wins() |
ke arn Tnteger,parseTns (_datalll);

pLhblic void setWinsiString arg) |
_data i] - arg;
!

client code. ..
row.setNane ("Liverpocl™);
row.setWing ("15");

String narne — row.getlName(l;
‘nt wins = row.getWins();

AR LR IA, Hogn CUHRTE S MR W A private T -

orivate Btringi| _data - zew Slringlds;

RE, RREMREENA S GEHENO TR, U HSSR N S5 &
fl MEERFES. RTLHASMACE, £ dass AET—MRBIMY
Wik, BREBERA TR s, o ARy R REs, Mg
T 4 e & (OB -

rlass Performance.,,

puizlic 8Strirng geiMane() |

retLrn _name;

}

public wvoid gethame(String arg)
_name _ arg;

I

private Si1ing _namc;

MUAPHE- MR EMNIEES. 28 EE, RETLEREANRSY
performance class PR T .
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8.6 Duplicate Observed Data (58 [RENKED

(I 4 A EB{RB domain, presentation, event, getter/setter. observed 7. FriH
presentation class. B L4 8 “HIR R ; ATIE domain class, AlLA4bs &858, »

{147 —M domain data & GUIL #4417 domain method T &b B2,

B BRAEFE N E|—4 domain object . B — Observer {3, F L3} domain
object M GUI object A E ERAZH TRHLE (sync.).

" Interval Window -

startFieid; TextField

endField: TextFeld e
lengthFieid: Textrield [—— > nterface»

_ Observer |
e e StartFie/d_Focuslost " -
Interval Window ] EndFleld_FocusLost
. .- LengthField_Focuslost
startField: TextField o '—'7
endField; TextField ’_‘l> i
lengthField: TextField — L
- |
StartField. FocusLost R
EndField_Focusiost Interval
LengthField FocusLost -
calculatelLangth start: String R
calculateEnd end: String ' .
- _ iength: String —1.4 Observable
caiculatelength —_
calculateEnd

ﬁj]*ﬂl (Motivation)

MR RERIRE, POAEAEA S WE (UL BN 58 (business logic )
ARG TF. LI BUEHAR. RIRTTLUF LA () (KATaEE SR AR
J7 7 EOR LA T B e S PTES FRN B B4, B RS0 4 8 A,
(2) 5 GULRIS.Z 1T, domain objects FIEPIUEM B S TA 5 BELTHEAR
I R A AR 0 R

RAEARN AR (T4 R BRREL, (M) AU g, 5 =2
B A BB BN BT GUI #54, R ERT T domain model 3. 1M MVC
(Model-View-Controller) #7CHHLAY, P RN AER £ 2 4 (multitiered
system) RIGHIAFLE], HHEAMaf R EHRBIE, HOEEIIRS {syne. ).

MAIEPIRAR R UAE Gwo-tiered) HATT%, KB4 (business logic) #
RBCTHARE (UD 2%, Filg BEHT AR, R0 ETHARER
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g EANEE. NIRRT RGN RZBEE, FLE e
FERaR, JFRAEHRENE P

{ESE (Mechanics) (i%5F: BINERTHIIRE
O %04 presentation class, 1574 domain class f) Observer [GoF).
= WEMAE domain class, WE
= WHEA [ M presentation class B domain class] HIEBEM (link) |
#1% domain class fR77 T presentation class fJ—MEIE .
O % GUI class P Y domain data, ¥/ Self Encapsulate Field (171 .
O 4iE, k. J
O FTLEHER (event bandler) N 1A BEELEH (setter) AR, UL [H
Fun . OFiE: FEV AR EHAMRARA A EED HE UM,
= FHT AR T — ME R Getter) , RACH GUI HiEEF
¥4 domain data FIHHG(E. MARXEETEHFLY, REATREET
MEETEAC. BREXHEM seuer, &AL HRIMETEHE
LT HR#fTE L, IRE—HENE L.
= HTREER . A, ANEWERIREE S (getter) , RHZFH
[TIHAR] AFR (FRE. FRVEEEN GUI AR BER R D |
LN AR Bl T B O (TR BT (getter) , 0 M. domain object (T 3E
GUIT AT Bfh. SRR (setter) U S KB,
= BWRIA SRS AL A TR MMM Cevent hancling) L.
O 4iF, AR,
D 7 domain class W2 LA XA 1) b8 (accessors) .

= Hfx domain class MM EH Csetter) FERBIRL Observer A1
HAMRHLE] (notify mechanism) .

= MTHNE D MR, 7 domain class H4#H [ 45 presentation
class FTRIRAARIAYE] ) GEERFHH) K477, GREER fiE L
B A XS R R

O fE0X presentation class FHIP HMEY C(accessors)  H0 IMBIEH SN
domain object (TH3F GUL ) .
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O 5 observer( &% : JREY presentation class )] update () , 3 M IR ¥ domain
object FR BT RBEFE N1 GUT A #F.

O iF, Wil

ﬁﬂl (Example

FATHTREI AR 8.1 B~ & AP, HAT IR S SRR R,
FAPEANLAER 2 EHEF . Rk Start 2 End, length 2 B RAFHE
HHERBNCE, MRHRER length, End L2 F5.

—FEeh, FTH BB ASRE Intervalwindow class . BT CRKEERREGSIT N [ K3
B | (loss of focus) Z—34E.

public class IntervalWindow extends Frame, ..
java.awt.TextField _startField;
java.awt .TexcField _endField:
java.awt.TextField _lengthField;

class SymFocus extends java.awt.event.FocusAdapter
{
public veid focusLost(java.awt.event,FocusEvent event )
{
Object chject = event.getSource(}:
fF L (RIEE - R R AR EE A, RIFAR event-handler.
if (object == _startField)
StartField FocusTosl (event);
else if (object == _endField)
Endrield Focuslost (event):
else if (ohject == _lengthField}
LengthField_Focuslost (event);

E? Interval Window H H-:![

A 81 —MEAM GUIBD
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9 Start LAHE R LB, FEMY BB starcrield Yecusloss (). OATNY
AHEM AR ER L Ao, S -Ah T R B b

vold StartField_Focusleosz(java.aws.event. Pocuskvens event) |
fisNotInteger (_graris_eld. e Texl{))])
_starzField.sezlext ("(0");
ca_cl.abkelengtz();
}
vold =ZndFie’d Foousiost{java.awt.evenl . Teceskven- event)
it (isNotInteger(_endField.gelTexl ()]
_endField.setText ("G") ;
calculatcLlangtl(;
1
vold LengthrFie”d Focuslost (java.aws.even~. FocusFvent evencd |
L (ilsNotIateger{_lenglhrield.gecTextii})
_lengthrield.zonTexti"0");
calculatobnd():

T aartt, A ARKNE AEOR? WAEKK IDE &5 R
(Cafe) . ER&FAHITA,

QA SRR 730 R NI A — D, B A A A AR 0, TS,
W TR 2 L B el

vold calsalatelengrhi
try {
ot sterl - lrteger.perseint|_starlField.gstTexi(1:;
‘nt erd - Tnileger.parselnl (_endField.getfext (});
nt length = end - s.arz:
_lengthFie_d.gotText (String.valueldf (lengohi);
P orateh (MumberToraatbxception e)
throw new Runt‘meException | "Unexported Nutber Format Erzor");
1
veld caloculateFnd{) 4
Ly
int. starc - Integer.parselnt|_szartField.gezText(};;
irl lergth = Tnteger.parselnc{_length=ielz. gerTaext i)}
inz end = glarst + lergth;
endField.setText (St rirg.valienf (end) | ;
Focelch (Xwhe-FormetDxceprion &) {
throw new RuntimeFxception ("Unexpected Nimber Tormat BError"};

BEASHAER LN EEEN ol T4k, B A LR Ak
calculatelength (Al caleulaternd () B H] — P75 domain class . HTiX
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— B, RFEREEASIH (8E, referring) & KM FI#E THM Start. End
A length A CAMERIH. M pZi AR ESELR F 58 domain class 1, {4
¥F 5 GUI class #4028 . iXak 2 Duplicate Observed Data (189) KL%,

BT Hajdit 3 TT—4 domain class. BTEAIEEF 87—
vlass Intecrval exterds Qbservable {1

intervalwindow class T4 ki B4 domain class {57 ~PDFEf.

private Tnterval _subject;

Wi, BTEESCHBNGN suniect 1, 0 Intervalwindow class 4 H
Intervalclass ) 1 Observer. AR B, HEL T H{CIB 7Y tntervalwindow
AR PR LT

_subject - new Intarval();
_stbject.addChserver(this)
updaie{_subject, rullr;

B BRI T R WL RG ., B wodare () F) IR 0T LABR R,
B[R T 512 domain class Ja . GUI #8845 domain class B ATAUAY . ipdate (]
RTE java.util.observer BT, Mt UALE Intervalwindow class
SHIX--#0,

public class Intervo_Windew extends Frare inplements Observor

Win HILHEN Intervalwindow class @7 P updare 1. HETE %4 L2,
relic void updateiObccrvabie observed, Ontect azgl
1
BARTLRFHIRT . I HIA U RTRA ST EEM S, W, O
HRTTER.

RTRRETRALBE ORI, WANREANRD A8, ATEF-—TH
y5Eitshe /i, A End XA G B—HERO TR LI Self Encapsulate Field
(171) SCARER E PRI gerrexe T servext () FRBLIRM. W ILE i
VI I e Caccessors) T ERIIXE i

, B class Irterva Window, . .

Sty ing gelBrnall {

return _endbicld.gerToxl () ;
void setEnd [(8iring arg) |

_endField. setText (argl;
1
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Wi, I _endrield BIRTA S A, B e 1R A& 1T il R AL
vold calculateLength () |
try |
int srarz = Integer.parsolnt{_starcFie:d.getText{]];

int end = Inledger.parscInt (getEnd()};
int length = end - start;
lengtnvlield, setText (String.valueOf {lengthh };
} cabch (NimberFormatzZxception e) |
thrownew Runtimekxception { "Unexpected Number Format Error");
}
vo.d caleulateRnd() |
try {
int start - Integer.parselnt(_starzkie_d.getText(}):
int length - Integer.parselnc{_lengthField.getText()});
int cnd - start + lerngth,
gsetEnd{Strirg.valuenf{end)};
} catech (NumberFormatlException el |
throw new RuntimakExceprion { "Unexpected Number Format krror") ;
1
vold EndField Tocuslost{java.awt.events.FocusEvent owvent) |
if {isNobLInteger (getknd{)))
getEnd("0") ;
calculatelengl® i},

}
LA Self Encapsulate Field (171) BYbRHEITRL. SR S AL GUI class B, 1M,
MEN e K e[ DIFE (EiL GUD B UARENE, A% A secrnd).

FEFESE GUI class EHAEREF L secend 0 ¥R, X4 1EE
End CARERE AL ZHE. M8, ZRTR2BW, UERTXENTL, &
IR AR IR s A B0 B T e Csetter) SHATHY:

void EndField_Focuslost (java.aws.event.FocusFvens event) |
setEnd(_endField.getText(}); & HFEL ML H
if {isNotTnteger(getEnd(}})
getEnd{"0");
calouiatelength() ;

i
LRMAE A, RIRITER U get2ad (1 B0 End THEESHT AR, 1)
RETIHERUTZOARE ., BT LUABERZ RN, B/S SR — T getEnd ()
M domain object (WX AHE) & LHE. TN MRXHEAKNE gecrna ) B2,
BEAFBRCEREAS, ZERSEXHRENSDIEY. L IHNRWE [
Vil CAAE ) T ARER AT, AR o DB IR AR B S IT H T .
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W7, 7E domain class PN _end {fi:

crass Interval...
private String _end - 0"

FiXE, RETHAMEH GUI class S TRIFHER #8. RERE ARG
B # (getter/setter ):

class Interval. ..
String gerEnd() -
return _end;

vold seLknd (String arg) -
-end = arg;
getChangea} ;
notifyOhservers(); 7 &FF: netificarion code

HTEHT Observer .4, HNARMEY (seter) PNt [RHEBE] Tk
CHPARIR notification code). At end ABIA—)FHH, HFE PEUFEFS
MY, RRMNABRAEHBNERERD. SRR RERERHS, Rl
A A E 7F T domain class FIEFIE  ena BS 05 % .

BRI, RLLAGFEFNR . RABELFAZEWMETH, BT RS
WFHEDL BN E TR,

P, BB Intervalwindow class BIi A @ %, 4 T401%H Interval MH#:

class IntervalWindow. ..
String getEndfy {
return _subject.getEnd ()
}
vola setEnd (Siring arg) |
_Bubject . setErdlargi; frny TRE: AMB TR HELEE
1

AR 98 update ) BB, BE1R GUT R Interval 78 %3502 6 MR,

claas Interva.Window, ..
vuplic void updateiObservanle observed, Chiect arg) o
—endFrield.setText (_subject.getEnd(});
BRI—IMHE [AERBRAXHE) s, G imhim Be s Gsetter),
ﬁJ?%%AEﬁE@EﬁH@(%E 2N Tnservalw: ndow BT M setEna
WHT Interval.setFrnall, —QHWE(AJ??WZ{?: it Interval.setEnd() XK
H notifylbservers(}, 5%%1IntervalWindow.updatef}}zﬁfﬂﬁfﬂ)n
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A, B AR, R R g R T

YR AR IR RS . LR, BITLIET Move Method (142) 48
casculateEnd (¥l caloulateLengta - E Interval class . iZ4 -3, ot
MeE N HERE domain behavier f1 domain data [ Jf 5 GUI code 4=/ domain

class T .

MR PR TEETRT, B LEERMEERIX T GUI class. #1 5 GUI class 24
LALIRE AWT class, R EEHEME— N URYFH Swing class, MHLE
M br s fr iR A LE ok, T8 n/LL4L domain class .2 £ v —/> Swing GUI. IX#f,
RER & BTALL LR ENR GUI class.

@%;#‘F}Elﬁﬁ (Event Listeners)

AR BRI SR (event listener) 11 4S/2 Observer/Observabie F.X, /5%
W LASCHE Duplicate Observed Data (189), XFMEHR T, RH E4 domain model
e — listener class F1—14> event class (UTRMARE HEKFEEZNTE, Hu
{EH AWT classesy. 855, REZEX domain object £ listeners, {8 a7HI%
observable A BT observers - #¥. § X domain object KL (il FEHIR
vpdale () REFHA ), BEE listeners A% — 1 $4F Cevent). Intervalwindow class
R/ LAFIF—1 inner class (N B SSLBIAT 825 11 (listener interface), J7FIE
SRR B AE MM update O KH.
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8.7 Change inidirectional Association to Bidirectional
RE[XBEIATE

BT~ classes 5 TAEFATAT 27880, 01KCh 0047 AR 88000 344% £ onc-way link ).

w—TREES, HESRER (modifiers) BERINEHEREE. (%
HRURE SR T (handle), B3 (modifier) JREVRSABT FEEE)

referring class referred class

* 1‘

Order [~ Customer ]

FWL (Motivation)

TERHIM, AR AT BERTER 1 classes 2 LY. KB RAKRE, HHD—4 class ATLL
SUH T —A> class. BEEUINMER, (FTTRERTN referred class BEAT SR ¥ (&
T object) LLEMITHICE  WRARTTY- MRiTigh. LI 52 —me
R, WA RER AR . T E RATLASGE /AT BRSH Tt ),
AAREERE, BRI referred class PHET— M EIUE¥, gk 4%,
R T8, AREET X MBI AE B IEh R 2B R ) IR (two-way
reference ), BRFR S IEH (back pointer). WA TREH R 54T, EATE
FRERRIL MAEFEIRTIXREE, SNRLFR2AT e,

KRS BT R BRGNS AF SR 2 B, B R B,
BERAELE LA M B Caccessors), T U ) o 010 M0 78 20 B2
TR Z, PR BERINA Y P E, B R R E BRI B
Lz -

AFHZMRIT3EH (back pointer) SEA A% (bidirectionality ). A (i
MEEAS, link objects) & T LAt BT

f/E)\_z\t (Mechanicsg)

[} 7T referred class 11400 Ak, MEMRLH [ Emdgst] .
O HR7E B4 class (| ek | B 128 it (association) .

Refactoring - Improving the Design of Existing Code



198 EIE EFHLKE

O (& [§FEw &v- bR, oV BadennRARz.

O MEEAREEEE (modifiery {0 [#BHE] , WEATEFRAET.

O MEEAHENAEE (modifier) & [4&8HE] . 7T [IFME] Ev—
HRRR, T AR SRR X MR MBI R A

ﬁ@ll (Example>

TER—ERBER, KV EHE classes: ¥aw [CF ] M order FE R [&H |
# customer, order 3| T customer, Customer M3 43510 order:

clage Order...
Customer getCustomer () |
reburn _customer;
}
vold gsetCustomer (Customer arg)
_custoner = arg;

}
Customer _custorer; //FF: R -4 vordert to "customer® [JERE

HiG, BEXR customer FIn—MERK. B+ MFPTLAE 4ER, FrLUX
PRREBE RN BE (collection). BAFFHBF - ER7E — P HET R
—IRLLE, BrbliX BiE 4R set:

class Custoner |
private Sel _vrders = rew HashSet();

M, WERVEHF - A class HITFHEI KB (association). 1L EMALY
— class KRBT, FUODXBRM TEUSHE [ FRLTPE] £4E8T 4. B
FEE TR B — k.
L JRBFHHE reference objects, MHANFEL (XL XK, FAHH
[P E8— reference | WA - FRIE [28F | M. LUABINS, fE—
AEPTHATEMELR, AN order class GEH) FIFEIRE .

2o MREFEINERER -HEMARE (component), WA HGE AT EE M,
3. QORHHER reference objects, WHAMRXER [£0F ] L&, BAWMET
R SR R B, LER T

A2 7 BT order HITHEHIRTE, BT IR LR N customer N - M ik,
W order MEATTHE ] _orders (iTHL) BHE. order MM ER (modifier) &
EHZT DR EHRAARE TS, REXIMEBRYS2Z Y
Iriend0rders(}. ﬁﬁﬁ?ﬁ]ﬁﬂﬁ%ﬁﬁﬁlﬁ%’%%—F{fmo A, R order
Al customer f7HF ) — A package W, BIELH friendo-ders () % [package
R ) GRE: FREDAS A S AT S A M B R0, R IR B BT,
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B4 RIXFA classes M F]— package B, HEEHITH trierdorders () P Y

public T .
class Customer. ..
Set friendOrders()
/** should oaly be used by Order when moditving the assccoiat ion *,
return _orders:
1

R, REZRENAE (modifier), 4 EMNEF & FIEH

class Order. ..
void sekCustoner (Custorer aregl

if {_custorer != nalls _customer, frierdOrders () . remove (this) :
_custamer - arg;
£ {_custorer != null) _cugtomer.friendOrders().add{ his);

classes ZMJFCEHM R B AHL, BHRENEY (modifier) PIRTHD MY &
FrEst. WE custoner MARTARER null, FeATLAEH_E RIS — null 575,
HEATERESIR (agument) BEH null. AT, A8 ZHEMN, it
ATTHIER (TR B8k, PRERRIRA IR — A S &, RS TH S
R TR AR

MERF BT customer JHAEIBEUER: Qink), ik VA 2 B B

class Cus-cmer...
vold addOrder (Order arg) |
arg.setlustomer {-hig} .

}

mR—RREMAUNNEAEF, BARFEEGRE— (8] B, &
IS IR BT A8 R T R A

class Qrder... f,controlling nethods
void addCustomer {(Customer arg) |
arg.friendOrders().addithis);
_customers.add{arg);
1
vold rermoveCustomer (Customer arg) |
arg.friendOrders (), remove(Lhis);
_CUSLOmMErs.removearg)
class Custoner., ,
void addorder (Order arg) ¢
arg.addCustomer {Lhis);
}
vold removeOrder (Drder arg) |
arg.removelustomer {thig};
H
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8.8 Change Bidirectional Association to Unidirectional
BRAXBKE KL

B classes 27 [ EALFEEE, HED Mclass IS PEEHEER 1 class fIHEFH,

EBFAERKE (association).

Order . 1 Customer

ﬁ]m {Motivation)

A [a] XK (bidirectional associations) fRAH, HARW L ECA S HACHY, sk [ 4
PR ERE. WENGHEHOIRAMME | TN ERE. MAE, BTHREZSER
RMAHEW AR A RRE, TR E.

KEMIEERE (two-way links) RBEL IR [BIMR | EAREREKCEE
ROTT, MMIRARMAREDT, RAANENEEGHERR CLBE.

Beéh, MEXBEGEERA classes 278 THESE. HFHLPE— class BEAE
o FARESIR B — class MM, MEXF A classes AT FM package T,
X PR PESE R packages Z EIM)ARIE. T H MK (inter-dependencies) ZiEHE
&G (highly coupled) R, FEATH— i/ INAEIER T 8838 B £ 8R40
ER.

AHELGRFREQRERENER, 7R H e, WERRIAN A XBAE A5
{H, BN ZEFRERABIER—FXE.

fE7E (Mechanics)

O R [RMAREEL | MRFES, OEENE AN, AKEFTL
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> AHERE TARERA! , WERS [ SR MERER.

= BETTATREAELEH KA [#5HNE, C(referred object) .
RTTAE, RATTLL IR ISR (getter) {EH] Substitute Algorithm
(139, MINIER R AT RS I F daor LU A BB

= W EANAG AT AR, LR WIIHENE ] (referred object)
fEX 5% Cargument) #it 2,

O WAESEHTRERR (getter) . JEIZH Self Encapsulate Field (171) ¥
[RER{ ] HREFORE, WG Substitute Algorithm (139) RSB/
A3 SEARMEEZ (BB . RERE. Wk,

O MAESIFRCHRERE (gevter) , WEEBEBN [1eEm WHEsW
TV ARG BRI R T R R 8 . SIRBNS, GBS,

O WREBRAEGREERE (55 B8, BRF4 [HERNTES
B RiBEilE.

= MAEVIEMITX M AR, RSZ Self Encapsulate Fleld (171)
TEREM R R — MR Gerter). B, MR, TuE KA
RERBNREET. HET. BI. 0 EREHTT, ST
SEEMARMRY, SRR R T, SR,

0 #H¥F. Ak,
3EH (Example)

KM Change Unidirectional Association to Bidivectionai ( 197) BT B TR LA
iT. X customer ®l order AL TS

class Order...
Customer getCugstomer() |
return _customer;
3
vold setCustoner (Customer argd |
Lf {_customer 1= nuil) —Custorer. friendOrders () . remove (Lhis)
_rustomer = arg;
if {_custorer != nyli) _cugtoner. frierdOrders () .add(this);
}
private Customer _customer; /3%, Ef Order-to-Customer link
A R AFIMB®RY S
¢.as3 Customer., ..
vold adddrder (Order arygl o
Arc.setustoner (trhis)
!
private Set _orders = rew HashSet (]
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foVEE: BLE custorer-to-0der link
Set friendOrderaly |
t*% ghonld enly be used by Crder */
return _orders;

1
BRI, BRAFETT customer M B, T ZTE(E order &) 3. [ [ M,
order | customer 5| FkpH.

M FARBVRRG, BREANSEHETIE,. DEROMELAEHNRELSN, T
AEMFILEY FoRE, WOEFRETETATEGE _costoner HRNTE.
MBBEE, WAAWBE MRS G, BEARESRS,

B, RECRIH AR MERARE, DRI RENRY. R
KRB —FIERRERY Customer X HM—IXEEEHE customer 343
. Cargument) fEBGHAS (ReA%0. TEE ~DEILE 1

¢.ass Order. .,
dodble getDiscountedPrice()
return getGrossbrice() * (1 - _customer.getdiscount{)):

}
M
class Oraer...
double getliscountedPrice{Customer customer) |

reLurn getGrossrrice() * (1 - customer.getZiscount (});

}

0 RAF e R customer HRBAN, WAXHEHBUFLSNER W, A
H Customer X EH B CE XM (argument) L ERIBRAS. Fibl FRLR,

class Custaomer, ..
double getPriceFor (Order order) |
Assert,isTrue{_orders.containg (order)};: ¢‘ses Introduce Assertion (267)
return order.getDscointedPrice(y:

clasz Customer, ..
double gerPriceFor (Order order)
Assert,isTrie(_orders.conta ns{order));

returr order.getliscountedPrice (this);

}

1 RERRR R ST Cgetter), EHATEN _cusroner HBMETE T
J 1Ml — customer Xf &, I FIX TR, AT LUE T Substitute Algorithm( 139)
¥4 order . ge: custamer () BEEH:, K AT HOTRE LR,
Customer getlustorer()
Iterater iter - Customer.getInstances().iterator():

while {iter. hashexz()) |
Customer each = {(Customer)iter.next():
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if {each.conta.nsQrderithis)) retarn =zack;
1

returr mall;

XEHRBHAYE, Atike/qT. MmH, THEERE N, NERTEMEHEES
D), XEARR RN OB AR TEE. MR order class TH LA
MEM _custoner B8, el LI H Self Encapsulate Field (171) e MR
H FRE) getcuacomor ) AL

WREERY CREERE (getter), 4 order AT Customer HCHEMIE I
FERIENR, PLHFUESRERXRT. BAKBRT RN, EFHAD
classes WL 2 [BFHMETF X & linter-dependencies ) {FRTTLE.

MNP LB AR E R (gever), WARBLEMBR Y, LA BIFr LS.
REB SRR ER BN RAE, e 8L kS customer X 8. %
(CIAEE eI T O M 2 S e vip R V] 1 e o i 2 e K
MFME s, RETUFATER .

—H IR T _custorer HEBIMTATHAL. K LLETLE [ ok &R
Hafh ] HEET (BT FENRERE, seter). BEF, REMXERENE
EHBR, BIOHEE B RITT. ATEARAEARBFEXAMR, 5
AR 515 IR S My e (o] B
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8.9 Replace Magic Number with Symbolic Constant
AR SEE/FEEERAERY

FRAT—AF Mm% Oiteral number b, AR S X,

fE—EE, REHEXAEHE ARLENTARERRIZTEL

double potentialBnergy{double mags, double height) {
reburn mass * 9,81 * height;

4

_dﬁubla\EQtentialEnergg{dDuble mass, double height) {
\ return mass * GRAVITATIONAL_CONSTANT * height;

}

1 . .-
.gtatic final double GRAVITATIONAL CONSTENT = 9.81:

I_Sij (Motivation)

FEHERMEF, BiEH (magic number) Z2ALEERANNAERWNE L —. TR
BEBREORRS L, ANNRHHEALXHE NEY . RSB AN
MRS HR—1EEY, BREaibRIEAD, Fh—BRSsEiE, Rt
DARNATF R BT H B, JPE el 1 £3Ed R RFEEE—HEDS. ®
HEATEGN, EHRE LSRR A®%, AL rmeng.

ITEESHATRAHTE. BEARERLAERTS, ALk AR aABrM
EJ"L%’H 2

HATAEM., RN EEFREGSR AR, RREEEER R,
MRS ER—HEFHEMH 4. 0 FIR ) BEEE A type code ( BBIH),
EHE MR Replace Type Code with Class (218); ¥ XAMEEHRE MEHEN
KE, BERHZHRAENTH, 20 arrey . length()
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O Fi—PEE, 2RO RAHEEEH.

O kA R A 5 A R

D BEZGAUERIANFSEREERERZAEES. mATLL ELE -
WERERL.

YE3% (Mechanics)

O %%,
O B4 RESI SRR, ®ERE. kK BEMEFN M, ®
REEG AT I8 —FF .
= MNP BANN MR SRE it
B OXMTREEMB LIRS REHIAE, DEGR B, LT
PEIF IR 2 AT BT IR . IR, REE— AT
Tk
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8.10 Encapsulate Field cugam)
1A class HAETE— public 1.

FEERY private, HIRMHIERIAFEES (accessors ).

public Btring _name

private String _pame:
public gtring getMame{) {return _name;} )
public void setName(3tring arg) {_name = arg;}

ﬂ]*ﬂ, (Motivation)

MM EMEERNLZ AR (encapsulaton), SCEFFG [ HERE . (data
hidding ). HURERR], GRERNZERIFF A public, HMILIBM SR AT
A BB PO, AT ZREN N SRR, RRARERT A2 T
(A,

public MEWAHME A AUFEE, NAZEEBEEFNBEILEE
(modularity). REGEFMFHZRBHIT A EETT &, —SHREETL,
A BSR s, WATERAA SRR TR B, (/ARESY
Bt HE LA TS,

Encapsulate Field (206) 2 43HMNE ). @XM ELT -, o] o E
FRREAT K, JRRILMINE R BE (accessors), HEEBEHAS 4, hE—4
class B T iR 2% Caccessors) SMABEIRMLHALIT N, BHF IR~ dumb class
(3D, JXEHT class H AREKBHEHAIRE, nifmiE, REET--1 48
A BAYR. SH Encapsulate Field (206) 2J5, BEERILIEN [Ha
R MIRE, BEERETINEERTA Move Method (142) Rt eq |
BRI L.
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{E3& (Mechanics)

O 3 public S MLE A/ HRE (getter/seiter) .

O REIXA class RAMTHREERIGF TR LS. MREFEANREH EEM, #iP
SIHENME (reference) FiEh ARE A (eerter) MiIFH ] WEEFE
CCTRERIH, S —SI R 8, AR (setter) PR | .
= WMREMEUEENHE, MESAAERARGHENEN R, &

AR ERBRTREREE (modifier, £%EWEIRE)Y . HH
RESL T k. AT 9% 7 e R, FRess 8 0
HIRE (seiter) .

O FRENRZE, ®iEiF.

0 BEREAR ERTER, BEKREN private,

O i, @A,
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8.11 Encapsulate Collection (sggs
F AR (method) BFI—H%: (collection )

TEXA i 8415 [0 1% B A A — > T B4 (read-only view ), FEEEIX 4 class FIRIE[R
/¥ | (addfiremove) B¥SETHEMRE.

Person Person

getCourses{):Set ::: getCourses{):Unmodifiable Set

setCourses(:Seat} addCourse{: Course)}
removeCourse(:Course)

ﬁj]ﬂ (Mativation)

class EHESEAME (collection, WRER array. list. set s vector) RR{F 4%
5. IXFFRY class B E SR HZEER TRI/EEER] (getter/setier).

R, BRI T LR ML R Bg (A . B RS (getter) %R
HERA S, BAKELEA AU EIrENETRER4 R TRE. dts
MUPRETL  NEAHMEEEL] BER. SR M IERE (getter) BER
ERHEME, SRR EEREN S AFTRITHHEE, HRENEA 5
FIP ER ] gy, ST AMENX &, WARER K Java A RET A A
ER

Yigh, ARAZAZEARERM— N ENES Gsener), TNVZIZHBEUANBET
ek (addiremove) TLERIRS. X, BEMTE GI%) SalbsBErT
R INHBE.

MAEGHELL FE S, BFE (collection) sUAERAFHISEENFR T, X{EWLLEER
SHTTE (class) M2 KRG H.

E5E (Mechanics)
O WA [RHEERN (add) , B (remove) L E] HEH,
O %  HU{ReBE] MERSELE—1TEE,
O #wi¥.
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o FEN TREEWERE MEERAE. Rl bUE XA ST s %, Bt A
LREEH [N, BEOE | B R UERERGEA N, ke
W RREE T [k LE] B
> FRMEL KT LA RHERERN . () HENE. Q) %

KA OA T MV EER
> BT SIS Rename Method (273) N #HER{LRAX | iz,
Mosesixx V3N inivializexxx ) replacexxx() -

O i, .

O RHFTE DETEERL (getter) HABENBIUANE, W, E—
COXMRE, ISR [R8R ] (addremove) &%, BALIE,
G CE IR

O P R "W RE (getter) FIGRELITBMBEN Y| MA%
I BURARKA S, fv Bk ZREEN AR {read-only view} .
= ﬁ_ Java 2 'ﬁh {:-T\LTIEHHH Co_lection. iunexii fiable}{xxﬁ‘}rrgrﬂﬁ

B Hagm
= fiJava 1L, {RRIR [EESER BB,

w12

O HRHBEEE (geer) MFEHP, MHEBNEHN F R E R4S
Chost object) | WML, IZH Extract Method (110) 1 Move Method (147 |
FBiZEREOEIAE L2,

BRI Java 2, IAATREMEIM k. R IREE Tava 1.1, BAASEx
LEREHMA (enumeration). 7L M, {RMZIX R
O BEEREES (geter) MEF, RERN—AFRERY, GHLER -
P TR EER ST R R A R TR 1 0 35 B R .

& WMER—FEE AN, IRETLEER Rename Method (273 1ER
RUOREHI2H, MR - MNFRERKE LRRIME, BEHEY
il &, HERFRERN.

O iE il
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B (Exam ple>

Java 2 PG —H 2 HEE (collections) — FFIELAIN A~ F classes, IMIFZETE
BT BRI . BTLAFE Java 11§ Java 2 1, HEREMFAESARE, &
B eI Java 2 RO 2, UGB ATIEEE 3B A Java 2 collections & EL AL Java 1.1
collections fiJ M -

WA (Example) : Java 2
RO AZE L LR, BATA- RS course HER [RIE]:

clags Course. ..
public Course {Strirg name, hoolean isAdvanced) {...};
public boolean [sddvanced(l (...},

TAFROCRERLAG . REMNBHERELS [A| # Person:

class Person. ..
public Se: getCoursos()
retlurn _aocurges;
1
piublic void getCourscs{get arg} |
_oodrses - arg;
1

private Set _rourses:
A TR, BATKTLUZRE N AR

Perzon kert = new Personi{):

Set g - new HashSet(};

S.addinew Course !"Smalltalk Programming”, fa_se)):
s.add (new Course | "Appreciating Single Malts", true)):
kernt.genCourses|(s);

Agsert.edgua’s (2, kent.getCoirses().sizel}):

Course refact = new Course ("Refactering®, Lruel:

kent . gecCourges (i .addirefact}

ken:.getCourses|(!.add{new Course {"Hruzal Sarcasm®, ‘alse)!:
Asserl.equals (4, kent.getCourzes!).size(l};

kent.getCourses () .rerove (refact) ;
Agsert.equals {3, kent.getCourses!).sizell):

MRETHERER, TUXA#H:

Irerator iter - person.getCourses().iterator!{);

int count - 0

wnite (iter.hasHext()} {
Course each - {Course) iter.next();
if (each.iskdvanced (1) count ++;
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8.11 Encapsulate Collection (H%ERH)

R E - EHA RN Person DRIEEHE (collections) #5745 1& i1 5 2 B &
(modifiers, 3B add/remove BB, I FATR, REHKE:

class Persoa.., .
piblic veid addCourse (Course aryg)
Loourges, adalarg)

'

public voild removeCourse (Course arg! o
_ooargas, rencve (argl ;

¥
W RFE TRV courses fil, TPYNEEFRUHE.

Privele Set _courses - new HashSeo{);

BEFPXRBEFENERE WA (setter) MVRHF. MBFITEMSARIER FAERA
, BRFHFEBERANEA, SHERARNER (addremove) R, 2P IFEM
HAKE R T RS ER AL ERSNHSAT, SR BIAERRE.
AR [REERETEEE. . BiiEE, RIAREERAZ, _courses
ANTFHE, EMERIEAFEOEARE, STRBRmEY (add) RITT
class DTerson,..
public volsd setCoursesiSel aro) |

Ameert . igTrue(_courses. isEnpsy ()},

Iterator lter _ arg.lteratcri);

while (iter.haskexzil) |

acdComrae | {(Cnurse) 1ter.nexb {1},

}

B is, BHL Rename Method (273) EHHHEBE R M RNNEE,

public veid initlalizeCoursesiSet arg) |
Assert.igTrue{_courses. JsEmpty () );
Iterator lter - aryg.lteratcr(l;
woiille liter_ hasNext (}) {
addCourse ( {Course) [Ler.nexti()};

1
TR OFE: mEELEpEs [2HE] R BRELT, RUmNELUB
FRUEH (remove) BHETHMATELHER, ALEWMASNAH (add) &
METTHFEISE L MLBREBIEAE RS HH (y, REEBAEN, fb
.
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MBRRSLHEYA L, B TRIUTE FLBARMT A, WAL T4 BIET,
BEIAM adgaa11() B

public void initializeCoursesiSet arg) |
Agsert.isTrue(_courses, jsEmptyvi{)};
_courgeg.addall{arg};

LABETARZA set B, HE A set RFMAERT, WHH -ErE 0
set toilisy Person M ZIR X LB L, SWIFHE. BRAAE EEITHAIZ et
H—AE N,

WAANRERRACZ—A set, RIGETRER Csetter. F1: BHLZ Y
initiallzeCourses () ), FEH AU E {Ijﬁ}%ﬁﬁm?ﬁb[”@ﬁ? {addfremove) ¥,

Persen kent = new Person{):

Set 5 - new DashSet ()

g.add{new Course {"Smalltalk Programming", falsge)):
s.add(new Course ("Appreciating Single Malts", true));

kent . initializeCoursesig); I setter
R T .
Jerasor. gent - new Perscnl();

kent.addCourse (new Coarse ("Smalllalk Proyrammirg”, falsel);
kent.addCourse new Course {"2ppreciating Sirgle Malig*, trae) ),

B P RETTHSI R (getrer) MMEIEEM, Ho405E [ ﬁkumﬁ@ﬁ@
JE B (underlying collection) ) BIWM, /8140

kent .getCourses () ,add{new CoLrse ("Brutal Sarcasm", false)}:

ZAMEULT BB AU LI, T B A o {modifier):

kent. .addCourse (mew Course {"Arutal Sarcasm”, false)):

R SR 2T, BT DI BRI R Cgetier) 3B - HENEE ( read. -only
mwhmumﬁ%ﬁﬁﬁ'%ﬁﬁ%%ﬁﬂﬂﬁ%ﬁ(@%ﬂ%ﬁﬁ%:

public Set getCourses() |
return Collections.unmodifiableSet(_courses);

)
E#ﬁﬁ%ﬁTﬁﬁ%%ﬁﬁaﬁE,KﬁﬁPHmn%%WMMmmm@ﬁ,ﬁ
WA R R B U,
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RITRBBEIX class

RMETSENSEU. BIFTERERE R (geticr) BIH T MHPItNZE T
Person LTS, T EZAEMHEBEZIEE Person L

iterator iter = perscn.get{ourses:i.ilervaror{): . /% user of getter
it gourt - 0;
while (iter.hasNext(]) |

Course each - (Course) izer.rext{);

if f{each.isadvanced()) coung -+;

MR LR TR T Person HI8UR. HLRMH Extract Method (110) HIXEL
NIRRT R

int numberUfAdvancedCourscs(Persen person) |
Iterater iter - perason.getCourses(),  lerazcr():
int count = J;
while {iter.hashext()) |
Course each _ (Course) iter.next(::
if {each, isddvanced()) count -+
s
return count;

}
SRIS1EH Move Method (142) 41X %## 31 person T

2lass Person,,.

int number0fadvancedCourses() |
Iterator iter - getloursest).iterator({l;
Int zcount = {;
while (iter.7asNext (]| .
Course sacn - (Colrse) iter.next();

if {each.isidvancedi]) counr -+;
}
reflrn count

}
AN BT, FIULH:
kent .getCourses{) .gize(}
TEMERR T R ATl T, R4
kenv.nunberQfCourzes ()

class Pergorn., ..
public int rurberOfCouraes() |
return _courses,sizel)

}
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B DAl BB EELEXFEMTHRBE rerson PLSH person BB,
HEETE DIELR, FRTZEE A k0 E,

BHl: Javal.l

EREHF, Java 1.1 BYEELA Java 2 JERARL. RERERRE Mg, R
FEo 4 vector (i K2 vector JB T Java 1.1, B I Java 2)-

¢_asg Person. ..
public Vector getCoursesi(}t |
refurn _oourses;
1
public veid setCourses (Vector arg)
_tourses = arg;
1

private Vecrtor _courses;

FIFFHE, AR ISR S (modifiers; add/remove 5 %), Hubk _courses
{ofk, o FER:

ciass Person. ..,

piblic void addCourse(Course arg) |
_courses.addElerent (arg) ;

1

public vold removeCourse [Colrse arg) |
_Courses removeEl ement {arg) ;

| .

privace Vector _courses - new Vector!();

B[ LB setCoirses i }f{?}]f{f—}{tﬁ_ﬂ’i\ vector:

pablic void initializeCourses(Vector arg) |
Assert.lsTrue(_courses.iseEmpty()}:
Enumeration e = arg,elemerts();
whi‘e {e.nasMoreElements()) |
addCourse ({Course} e.nextE._ement{)}:

'
}

%Erﬁ@ﬂmﬁ@ﬁﬁgmﬂﬁmﬂ.ﬁﬁmﬁmﬁﬁﬂﬁﬂ@ﬁ(mmmm%
T2 54885
ken:.getCOurSes{).addElemEﬂ:[newCOursef"BrutalSarcasm",falSeJL
SRR T
<ent.addCourse{new Course ("Brutal Sarcasm", false))

+
]
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BE—EEA SN, A0 Java 1.1 B vector class JAZG#RAL [T B0 |
(unmodifiable version );

¢lass Person. ..
Vector getCourses|) o
return {(Vector) _ccurses.clonel);

}
REE DR TEEMNESE, B5, WEARET rerson REEMES, O ARERT
HERTE.

Ehl: HREEE {Encapsulating Arrays)

¥ Carray) B HEH, FHEXNTHALERREHFE (collections) HIEF A
FH. RIVDERSA, FAREERORENFEEMEER. BiTHEN, BET
¥psa Hh .

BORBATER M —AF 4 BHA (string array ) FFEA:

String[] getSkiils{) ¢
return _skills:

H

vold setSkills (String | argl |
skills = arg:

}
Srring[] _s<11s;

FIFEH, EAERERME -MEMAEE (modifier). HTHERBENEHATE
RrENE FAME, BTRARIR N secsca 11 () BAREAMTMIEE L E LR EME:
void set8killiins index, String rewsSkiZl; |

_2killelircex. = newskil.;

}
MREFEEIRABM, TLER T 5IR

wola secS8kills (8tringl] argr
_skills = mew Scringlarg._ength?:
for {int i=0; i < arg..ength; i-+}
setskill{i,argli]);
}

NWRFRLE "WHELE]) (removed elements), B SrGSEME, A Hal
(argument) RUEHMIEHA AR, BROSHER, AHARE L ESH
EMREEZ—.
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WA, REEUWRNERY (geter) HIAME. RIT U THILE,

kKenl.getSkills ) 2
Ak

xent.setS8ci11iL, "efartaoring ") ;

= "Refactoring®;

SRR FIMEME . R LEREERE geter). SEIEI -HEHE N,

Soringl] getskatisi)

String(] resule - new Scringl_skillg.lengthl;
sysTen,arrayoeny [_skills, §, resuir, 0, _skills.iergthi;
return resiit;

WA, RAHAEAY s BIRET

clags Povean. ..
Strirg{! vetSkills(} {

return (String(]} _skills.todrrayinew String[0)):
1

vold setskx 1liint index, String newSkill!
_skills.seriirdex, newskill);
r

1oL _skills = now ArraylListi);
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8.12 Replace Record with Data Class
UEEARBARICR

T BB A AL AR PERBE Y record structure (I3 E K.

A% record (IZR) B)E—A (M) IEW R (dumb data object).

f’]ﬂ (Motivation )

record structures (iEREEEH) RITLRWBEINEH RN H. - @11
WA N RRFZ b RATRE A HE 20525 (legacy program), WL
RIS —MEE AP %5 struclured record AL, S A H MBI FEEH
records. IXSERHEMREEE L EAE A interfacing class, ALK Lo b 3 B0l .

BRE MR ALE LD EERBLNEECF (external record) ¥ class, LUE
HE#FEEEMRAYEEIZA cass 29, ARAEWNMLTES AG BEE
A BAPHEMIELMTERGNE SN, RGN RN %A Replace
Array with Object (186).

fE7E (Mechanics)

O #WE - class, BABA record.
O %+ record )4 — B HIE T, AFEM class P T X R —4 private (12,
FrE AN B /R RS (getter/setter) .

AL, HRAHT 4 0| HHERE (dumb data object). XA EINFELBE T
FAEMTY (R¥), BETH—-PHEHLSBEX M HE,
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§.13 Replace Type Code with Class
KRB AIE

class <RIy -MEEKMED (numeric type code ), HT IFAREENT class 4T -

KL= FTRY class B3RiZEERFITT (type code).

. Person
Person |
O int [>
Arint 1
B: int
AB; Int BloodGroup
bleodGroup: int

0. BloodGroup
A: BloodGroup
B: BloodGroup
AB: BloodGroup

L (Motivation)

{ELL C AHEREIRIZE ST, type code (I SRAEM (enumerations) fR%
Ko WREE-NMHEXHTSH, type code Ml i E £ TaM, ) BIEF,
ASLEANERDAY, REBTEUMN. WIFUANGM, TESL RN, 4
AT type code 174513 Cargument) BIF%, Hii@MG%z FR—MEfHE, §
DRAERA S 4. XAX BTN, AR Lh 5.

WMREAFOBERR D class, HIESRATLATK class SRS R. Ny
AIZ class #4 factory methods, RS AT AR ST A S LA 2 b
F, THENTERES SRS MBS,

B, {L1EM Replace Type Code with Class (218) 257, {5 25418 type code
AL SR . HAY type code ZARBAEN (2 type code 4 & 17 switch
BEPIETHERM Y, HAEEL class RELY . Java HEELIERAE A switen
EREY R ) R, RS class, AL AL B T R R85 L class 9% type
code, TEEMZ. {£ T swiocr A ¥ i%i5 0 Replace Conditional with
Polymorphism(255) K1, T HEATTRREROE M, 4R &5 5500 415 il Replace Type Code
with Subclasses (223 ) vk Replace Type Code with S tate/Strategy (227) 32 type code
N S
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ER{E— type code AN HEEMNARMIE A LRER, BLEATHERLT
KBRS E S LT type code class 1, N IEN 2B ERETH LB
Move Method (1420 ¥ —-Fi - BTt %.

YEYE (Mechanics)

G A type code # 37 —4 class.
0 3 class ARE MAILLISR type code R, EMBEI4R type
code #H[d); FRASE IV HEE R (getter) . AR - -A
static R (RTF [ RVFREIE] R, IFEL—4 static ISR R A
{1 type code RS IE ) STE.
O ¥4 source class LAY, iHEEM HiRF R class.

= EFFIREL type code N ERMMYESEND, FNA satic 14, LiEE
B class ™ £088. RIS, B4 type code HE AN, LB AE R
(Y class R EL{CRG .

O ik, WA
= R, B class T LLF type code MHTIE AT Ek 2

O XJF source class 7 & — M type code IR, HNET—EY, 11 5w
BAERB R class.

= FREEY (DF class THAETE] MRY, ALUSHRES (B
#U type code M3 %) MEH. RIEHEERST 4 HERF class &
] HRE, BEREN THEER type code) %, BT TE
By, KO EMER Rename Method (273) BEBERK LT, S
(A R B R BB T 13 RT type code, IXTEAL R0 25,
O F—B14 source class A1 17, HEMFNHRED.
O BEA—1AM, HEFIRL.
= RETERE RSB MEEMENRY, 1R
R —3fE, A GEIRFIRG F. .
O Hkz [MEH type code. AN, MK ({2771 type code | HIEiAT S,
O &%, WA,
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Few HHHLRE

Eet il (Example)

A ARG VM I E—Fr BATEL person R [ AL, LAH AR type code

R [MA |,

class Perason |
public static
pubhlic atalic
pub_ic szatic
public static

Zinal
final
final
fina:

int 0O - 0;
int & -
irl B ;
int AL = 3;

private int _bloodGroup;
public Person {irt bloodGroup: |
_blaodGroup = blocdCroun:

}

ruhiic vo'd serBloodGroup(int arg) |
_bloodGroun - arg:

¥

public irt getBleodGroup() |
return _bloodCroun;

]

T4, RET— M BlaodGroup class, MLIFR TR ], 7RI/ class ik
R AE R A type code B4

clasg BlocdGroup |

public static -inal BloodGroup O = new BloodGroun{d,;
paslic static final 3loodGroup & = new BloodCGroupyl);
public static final BloodSroup 3 - new BloodGroup (4} ;
public static final BloodGroup B - new BloedGroup(3);
private static final EBloodGroup ® _values = 1, B, B, AB}:

private firal int _code;

private BloodSroup (int code ) |
_tode = code;

public int getCodel)

return _code;

{

public static BloodGroup codelint arg) |
return _vaiues|arg];

q
*
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i, i persan 1 type code M4 Al BloodGroup class:

class Peorson <

BloodGroup.D.getCode ()} ;
BloodGroup.A.getCoda();
Blood@roup.B.getlode();
public sualic final irt AB = BloodGroup.AB.getCode();

paille slabic final in: ©

public anatic final int &

pub’ic gratic final int o

private RlecdCroip _bhloodGroup;

public Person (171 blocdGroup) |
_bloodGroup = BlowdGroup. code (hloodGroup) ;

!

public irt gelBlocdGrous|)
recirn »leod3roup.gezlode();

|

miblic void serBloodGroup{int argy i
ioodGroup - BlocdGrovp.code {ary);

}

}

WA, RAY loodGroup class HHE Tl HREGE. h T HIEAZ KA
WA, FIELAUER person A, EEAILL Bloodaroup % % type code,
i BEREs.

B, RIER Rename Method (273) 15 type code 7 I 8 2 1R, AR M a e
i

zlags Person. ..
public int getBloodGroupCode(} |
return _blocdirovp.getCodel() ;

)
WRHA Person MA—H M ERY (getter), HH#F 81oodaroup:

public BloodGroup getBleodGroup(l |
return _ploodGroup;

i
i

At BRBEEVHFMMWRIEMAR MRS (setter), 1EEH1H 1 BloodGroup:

public Perscn {3loodGroup zleoadGroupd |
~ploodGroup = blocdCroup;

}

public void selBloodGrcup (RloodGroup arg) |
_ploodGroup = arg;
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WA, REMELHE person ). RN EERER, SRRLE-MHES, BFA
AfLMR RSN DR - A BRGSO AT, XEABIITREIET.
7t person AR static REAIFTTT ST p BHEEN. B, AR,

Pergon thePerson - new Pergorn(Person, il
A T
Perscn thePerscn = new Perscn(Blood@roup.At:
CHARERERE (getter) | DA [RAFRMERS ] FlL, TR
thePergon, getRBloodGrouplode ()
BRT
trnePerson.getBloodGroup () .gelCodel()
RERE (setter) -, B, FTHMAE.
thePerson.setBloodGroup[Person.AB}‘
ZRT
thePerson.scrBlocdCroup (BleodGroup. AS}

e E Person [MIBTE TP 25, B0 ET LARMIRLIR 40 fof FE e 3 700 9 ) T 4 D B
TR, WERY. BALERRERET.

clagss Person

514 et A Fek T ereridigems
puEtre—stotie final ivE 0= BloodGeeup O-getfodatls
publiceotatie finar—in = : :
1.1 + 1 £ 2 o] =
pubttesEatie fieal Snt B SloodGroupBogetlodetts
\ » . L .
pbtie seatiefinsl ins AR~ -BleodSronpRhgebltadeil+
= = = :
¥
reburn—bleodCronpaotCede i+

PIFRT LU 8ToodGroup A {8 B RS B B AR 4 A5 B 0 private (RLA B A &1
MEfIT )
class 3loodGroun, ..

Private int getCode{) {

refurn _code;
1

private static BloodGroup codelint arg) |
return _wvalueszs[arg];

}
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8.14 Replace Type Code with Subclasses
LT R R AIES

R AATER (immutable) type code, B2 class 11T 4.

El—™ subclass BREIX4 type code.

Employee

ENGINEER: int EJI> AN
SALESMAN: jnt

type: int ]
Engineer Salesrman

Bl (Motivation)

TASRIEREH type code ARBRIT LRMITA, ITLEA Replace Type Code
with Class (218) XeAtBES). B4E type code LHMME LEMIT Y, TamT
FIARERER S & (polymorphism) R AN (LIT Y .

RORS, MBI AR swicoh KBRS, RME R ATASETEA
RIRFE S switch i R if-then-else £5H). A IBAMTER, T4 135 EAL7F type code
{iL, JARYE A B AT A R BB XS I F Bk Replace Conditional with
Polymorphism (255) SATEH, 104 T RESIMADRIT R TR, 11000305 type
code PR A AT B AR MMA LR . REM— L EREET ZL) type code 1
T8 £ base class, I 5348 —F type code &7 — subclass.

(223); Lltype code A1E =2 base class, & 7147 type code 2 74815 [ subelass.
{BRT MRS RS AN (1) type code TER S AVHEY /5 % A T feds, (2)
M TR, type code TE K ZH T subclass, WRBREE X EFERS
~, BLF T Replace Type Code with State/Strategy (227).

Replace Type Code with Subclasses (223) W+ HERHEERR 1B 1L
Replace Conditional with Polymorphism (255) f8LI—~RE E. s EERHHEG
HHILEAMR, H4 Replace Type Code with Class (218) BOdE, ML,
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£ Replace Type Code with Subclasses (223} #1575 A RAFALLE, B FEPHH
7 TR EE¥E type code ZXT AT MRt TR ENZE, IRA LI
M Push Down Method (328 T Push Down Field (3290 #ixBbs i35 &M
subclass 23, LABREL] (M SRRkl & FE,

Replace Type Code with Subclasses {223) RIUFALT T B [RAET AR T ## |
M class Al PHDLERET class 55, WRFTFIUNFT AL, ZEFHRM
—A~ subclass §L4T T . WARBALENMR, BRLAKBFFLRED, FE—BY
i, Wik, MRRRTATERARIT Y, XINE WS EIME.

‘f’lfi_z;t (Mechanics?

O 1§ ] Self Encapsulate Field (171) ' type code B i3k,

B ME type code MLIBL WA S, RARE B E R HIRE factory
method.

O 4 type code [F&~ 1 B{AET— MM subclass. 4 subclass TBE
Coverride ) type code MIM{HIRAL (getter) , FILEE4ERA type code 4.

= XAMMEWETELME T return A B0 returnl) . REEFIEIAE,
BREREZ . M case TR HHRES, RIEMERT.

O BHBES—AHFK subclass, HiRFHMIK,
O A superclass HRRR L type code B L. 4 type code 17 % (accessors )
= AMBHE (abstract method) .

m 1

ﬁ{}ﬂj (Example)

Sl AR I, PORAMEFIR MR LRI RERET [ R/8 ] 1. RA1LL Employee
o [ERA

class Emplovee. ..
private int _Lype:
static final int ENGINEER = 0;
static fina! int SALESMAN = 7
static final inr MANAGER = 2;
Fmployee (int rype) |
~Lype = type;

}
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F—4 £ LA Self Encapsulate Field (171) ¥4 type code [ H A%,

int getlyper)
relarn _Lype;

}
M Employee 11 R § % type code fE N 8%, B LLS00 A4 &5 5 — 4
factory method:;

statlic Enployes create{int vypel |
return new Emp.ovee(type);

}

privete Employec (int =ype}l |
_Lype = Tvhe;

'

A, HFTLLAR Y -1 subclassengineer Fob [THEM . HhBBRTXA
subclass, FEET Y type code J¢ {H 1R

Tlags Engireer extends Employee |
int gesTvpei) |
return Emploves . BNGTYNERR:
}
1

RN I % BT factory method, 4'¢ BF— B A

class Employee
static Erployee create(int type!)
if (type =- EZNGINEER)  return new Fngineer|);
else  return rew Erployee!rype):

}

Whn, RAEEE— AT b type code, B IHTE type code B B rk subclass
Ak, WEEBR T LR employee 7 type code [ifEH, FHHE gerType ()
B4 THMBER. IR, factory method £ H (X k¢,

abstract irt getTypef():
static Erployee create(in: type) i
switch {type) |
Case ENGINEER:
return new Engineer{):
case SALESMAN:
return new Salesrant);
Cagse WANAGER:
return new Manager();
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default:
throw new IllegalArgumentkxception|'lacorrect Type
code value');
1

MR, BREBEEH switch BN, MXBENE -0 swich iB6), HERAT
BRI B, XFEH switch I A& T EMEE B,

RORM, R R subclass 2k, RELRIZ{ER] Push Down Method (328
Al Push Down Field (3290, 4§ [ SHE R H R mAIK ] o) P BRI X
B subclass 2.
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8.15 Replace Type Code with State/Strategy
L State/Strategy BULHBITR

{59 - type code, ' &R class AT, EIRLILMM subclassing.

kA stata ohject (E({TRRMERSLER ) B type code.

state object

Empioyee Employee Type

Employee

SALESMAN: int :
type: int
Engineer Salesman

THHL (Motivation)

AIUEFHIR) Replace Type Code with Subclasses (223) TRARML, {41% Ttype code
MR R R E ) o THE RN B L X R M subclassing |, 5
WAL AR, &S State iU Strategy #2 [Gang of Four],

State I Strategy BEAHARLL MM LS RERL Y B—4, EtodRsR
AR EFE— L) FRRERRFL, RO T EEFE G STy
BMABRT . MBRITHETRAREMZFEL. Replace Conditional with
Polymorphism (255) T4t A8k, HAILE Strateqy MR L5 &1, WRRET
E®H LGB R (sate-specific) (¥R, T LIMEF RN S04 — TR A
{changing state ), FWIZAF State i1,

ﬂ-f% (Mechanics)

O 8 Self Encapsulate Field (171) # type code b4 xR,
O BE—F class, I type code HIFR b U R4 . JKRE—4 state object,
O AiX METEER class ¥ 0 subclasses, 4 subclass 3 F—F type code.

© WEZE T, —RMmAFH U ER subclasses o fie B8 ] L,
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O 7E superclass %337 — A% 09204 iR $ Cabstract query ), F LUE [Fl type code.
TEEA subclass TS R AL RO VI type code.

O .

O 7 source class P& —MAE, WELRTFERE state object.

O % source class PRFMNIM type code FIRE, MEMNEEKE state
chject.

O A% source class ' 74 type code 121 | MR, H— A state object
subclass FR{% [ {417 state object | MHEAMELL.

O %%, AR,
?ﬁ@u (Example )

RE mER--FF, RIPREREABCH SN [RA/FER . fT. M,
A Employee &5 TBER

class Enploves {

private int _tvpe;

gratic final inc ENGIKEER - (I;
gtatic final in. SALESMAN = 1:
static final in- WANAGER = 2.

Erplovee (in. type) |
_tyzse = type;
}

N ALY B fE B X 2 type code ) &4 T s

int payamount {} {
switch {_type) -

case ENGINZER;
revarn _montalySa_ary;

case SALESMAN:
return _nonthlySalary + commission:

case MANAGFR:
relurn _nmornthlySalary - _bonus;

default;
throw new RuntimeException("lncorrect Fmployee');
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RUOX R - EE N, REEERM AR, AT LRI TRAEN 54
BRIk, "R type code TR, BTULR DB subclassing X KL type
code. FILART —F, REE LM Self Encapsulate Field (171) %% type
code FI{RER 8RB RN

Lnploves {int Lype)
. selType (cypel:
}
int getType(} |
return _Lype;
}
vold setTypelint arg) |
_tvype = arg;
H
int pavamount{) ¥
switch (getType()) -
rase ENGINEESR:
return _monthlySalary;
cAase SALESMAN:
return _monthlysalary + _commiszion;
case MANAGER:
return _monthlySalary + _bhonus;
defaale:
fhrow ziew Runt imeException|"Incorrect Emplioves')

N
T

}

M, BREEAU A state class, BETATH— MR Cabstract class), FiR
=1 MSBH (abstract method), JTLUER] type code:
apstracy class EmployeeTvpe |

abstract int getlypeCadeit;
}

WA, & ATLATH IR subclass T

class Engineer extends EmployeeType |
nt getTypeCode ()
return Emplovee, ENGINEER;
f
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¢lass Manager exfends EmployeeType |
int geltTypcCode (1
return Enp_oyvee,MANAGER;

L
J

}

wlass Salesnan extends EnploveeTyvpe |
int getTypelode {) |
return Emplcoyee.SALTSMAN;

J
RATCILAT —miF . A0 IR B B e R TR T BB OR ik AT ., 7T,
K EMZ N type code 1 1) e Caccessors ), S LA 7E HH IR X subclasses F1 Employee
class BEREF:

class Emploves, ..
private EmploveeType _tvpe;

irt getType() {
return _type.get TvpeCede () ;

void scoTypeiiant arg) |
switch farg) {
case LNGINEER:
_tyoe = new Engineeri):
break;
case SALESMARN:
_type = new Salesmani);
hreax;
case MANAGHR:
_type = new Manager():
break;
cefau.t:
throw new Z1legalArgumentException("ncerrect Employee Code"):
; ]
}
ZERBH R EIA— D switch BRI R EHZE, M EAREFH—E switch
AL BN G BRI 4 B o 2 AT Bt A7 LUE A Replace Constructor
with Factory Method (304) # X AR case PRI HINN 1 factory methods.
A LAST R B Replace Conditional with Polymorphism (255), M TTEE i
case T RIF2ikE.

B, RERHEHHKXT type code M subclass B E1IHEEEBIBAY class, JHLl kst
K Replace Type Code with State/Strategy (227). 1% 1T type code 152 X 32 )]
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#| EmployeeType class %, AHTH T —4 factory method UL’ &5 i
EmployeeType X%, A% Employee class 72 type code IR {fi /¥ /i 41

ciass Zmployeo. ..
vold setTypelint argl |
_type = EmplovesType.,newType {zry);

«lass ImploveaeTvype. .
slatic EmployeeTyne newType!inl code)
switch {code) |

CA3e ENGIKEER:
reLurn new Englnesri:;

tase SALESMAN:
retLrn mew Sa’esnsni) ;

rase MANAGEE:
return new Manager{);

default
throw new IlleyatArgurentchxception (" ncorrect Emptover Code");

H

static final :nt ENGINEFR = 0;
slatic firal 1nt SELeSMAN - 1:
static final irt MANRGER - 2:

#E, B employee T type code 3E X, 18.2LA = T8 (fRF. Hb)
EmployeeType ¥ %] 1 reference:

Cclass Employee. .,
irnt payvimount {) {
switch (getTypel})
case EmployeeType.ENGTNEZR:
returr _montalySaiary;
cage EmployeeType.,SALESMAL:
return _monthivSalary + _ceormissicn:
case EmployeeType, VENASEH:
retirn _montnlvSalary + _honas:
delfaaln:
throw new RuntimeExcepl icni"Tneorrorl Erplioves™) ;

—

ME, HHR&, RALUZH Replace Conditional with Polymorphism (255) k4b
i payamousnt [} Elﬁ I
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8.16 Replace Subclass with Fields (MEgmH38
PRI 7% 1 subclasses fHE —32 H0UE TIREIE 240 B s L.

EMIXERE, FE{iTEE superclass hEYE A (BRI A, 85 S HIEE subclasses-

Person
getCode{)
S ' Person
l_> code
-—[ —_]- getCode()
Male Female
getCode() O m

———

'\_@L\; "
returp ‘M’ = returm 'F

ﬁtlm, (Motivation)

B subclass RTH R, B0 1 IIDBRE, R0 IL5T . 71— FLITH (variant
behavior) # ~#H B &% | (constant method) [Beck], ‘& 112 iR E—4 45T
Chard-coded) . 1XZR R L% WRITELEANES) subclasses Y[ — ik o) i
A Caccessors) I ARIBY(T. AT AZE superclass 14 R 505 0] 4 % 6 34€,
HHAFEIR subclass HH1E %P4 fa) ()18

SO T BRI B iR, M subclass '\ AW BB, ST AT IME.
PRTEATE superclass T# i A5 (R BREKEFHT ] HROEM, WL LR
IXF I subclass . 81— R4k AT LA 4|4 subclassing To74F R 805040 & 20,

ﬂfi_z_\t (Mechanics )

O BT subclasscs {£/H Replace Constructor with Factory Method (304)
O WRAERATETHESIH subclass, $T8maA superclass .
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O & HEMNEEES, 7F superclass 7] - final {1 .
O 4 superclass FTHA—4~ protected fuis e, F LAI8AE X EFr i A B .
O FE e X subclass MHT I, e superclass B #7164 i ek 31
O HwiF, WA,
O 7¥ superclass FLIMBT AN B dy, SulIRPIMMEERE, KI5 ZEHM

3

3

O O O oo

subclass 4 R .

HEMR—MHERE, FEH,

subclass ‘BT AR BRMEEME G, £ Inline Method (117) 4§ subclass
Wik ek BUNEX Cnlining) B superctass ] factory method .,

WA, Wl

i subclass B .

%, WA

HE [inlining #IERE. B subcluss] 347, BHIFE subciass AT B .

EHB (Example)
p

AEz s, B person TR TA L HETHERMEEIZY - subclass: Bl Male
subclass 25 [ B AL, Ll Female subclass £ [ & A |-

abstract class Person |

akstract boolean IsMalel(l:
abstract char getCode();

class Male extends Person

i

boolean isMalef) |
return true:

'

char getlode(} {
return 'M';

}

rlass Female extends Person |

voclean lsMale{] |
return false;

}

char gecCode(} 1
returrn 'F';

}
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TEIXE, B4 subclasses 2 FIME—MX BEE: EIILARSFALHT Person
B AR B R ¥ gencode (), IR[FIAR R 6T Gyt i & (BTLA getCode 1 ENHE
A% [Beck]), TP iZHIZH A SR subclasses 2%

B AR EEFH Replace Constructor with Factory Method (304). FiXH, HFE
RE subclass 7 — 1 factory method:

clase Person...
static Perscn createMale{)«
retuarn new Malol);

}

static Person createFemale{) i
return new rema_el];

}
RINRAT S RITTEALL FIXFF
Ferscen kent = new Male();
R IREE
Person kent - Persom,createMalel);

W [ R A s | 2888 [factory method FMZH{E | J5, AR
AL subctass MEETIHT . -REXBEFRTUEBTRICX A #
J&, BEBAIXE ) subclasses ETATUA Y private, IXEHGTERFTLIERII, BiF
% /b package 2 5hAvx 7 EE R EIRRITI A

e, a8 BEE, 7 superclass T H— MR RERH

class Person. .,
private final boolean _isMale:
private final char _code;

W5 superclass i b — 4~ protected ¥ ER ¥

‘lass Person...
prozected Person (boolean isMale, char code) |
_isMaie - isMalie:
_code _ code;
}

P subclass ML HE RS, AT superclass 3758 00 B 1 bR 3«

class Male...
Malc(l o
super (Lrue, 'M');

}
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clasy Pemale. ..
Female() |
saper (talse, 'F'i;

TIGE— S, GRIEHIR . A A el & 2 SR e T, (B H AT
RATEFTER e WAERTTLIFE superclass TINAY B XU F ¥, HH
B subclass PHYE AR, AMIHZL AL £515.

clase Persen. ..
moclean isVMa_e() |
return _isMale;

1
clags Male. ..
boolean deMateds—o
FRTER—Eae s
_]_
HTLLE -3 RAEE . #49 subelass HTR ~FBHBN, WERMAGS OO
O WATULRE - SE N T R,

Fr R A B RIS BT subclasses 1377 T, -FRETEUME Person
EFﬁIH‘THI%E:%[H‘] abstract f%’ﬁ‘ﬁ?’l (EE f'?-'h&a/‘id ﬁ“%ﬁﬂﬁ)' LA Infine Method
(117} %% subclass fUEREARE Gnlining) #| superclass K factory method .

class Person. .,
stavic Person createMaso() |
return new Person(trae, 'M');

1
Rig, WAE, KEALUHA Male class, HA Female class BH EikifH,
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9
BAFRERIAI

Simplifying Conditional Expressions

JORMALE . B —T00 B Wt & Decompose Conditional (238), T - -4
RETAE R AAL ML S ERRET, RAEHE HITE  (swiching
togic) M [#FE4H 1 | (details) 417,

‘ RAITIZEE (conditional logic) HW -+ Ha, WIEEFHRM SELTL, &)

AR A B THATT LA B — 6 B, SRR R W HEAGE IR
RS R, B Consolidate Conditional Expression ( 240), R FALIT
{EFER, afLUEH] Consolidate Duplicate Conditional Fragments (243 BTN
7T ER,

INREFFR LR [B—HD Concexit point) * FIR), #54Kik &P g Hix
W, ABEE ST R IMARERT (control flags Yo FHIEERND - ANF
M) Bl sl Repiace Nested Conditional with Guard Clauses
(250) bt AT BRIG L. HE R Remove Control Flag (245) F1 53454 By
g e

B2 T BN (procedural) J2ETLT, THHE Cobject oriented ) FE/% 1 5 5L 8
WHED, REFAREEET B S S (polymorphism) #:HEET, £&
ZIRUER, RRAWRARELTTMALT MY, ML A BT AR S,
BRI X SRR swiecr B8, -THW, # EIRIZH Replace
Conditional with Polymorphism (255) KT HMH T A,

EARDA oA IHOEER AANEIRIR: 81T introduce Null Object 1260) £
T null value FIH LS,
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9.1 Decompose Conditional (@& ER)
R A REMET Gif-then-else) 155),

Mif. then, else ZPMREHDRRELMIRKE.

if {date.before (SUMMER_START) {1 date.after (SUMMER_END})
charge = guantity * _winterRate + _winterServiceCharge;
alse
charge = quantity * _summerRate;

if (potSummeridate})

charge = winterCharge (quantity);
glge

charge = summerCharge (guantity):

ﬁb*ﬂ. (Motivation)

EFZm. [RAFRMER | BaE PEEAT LARNRLL . RUASTR
K FE AR F 040 3. RIBARIT S M REE, RIF, RARBEES -
PSR KRR EE TS RN R PR, T4 ER IS
THE . Al A RARMREENREY, AF (BRERARI ST E
LA AR SLUMRREI S, MEH ILIRETHERA 2 £ R ERANE,
LB PRI T PR A A NIRRT

AT ABRLARID fE RTEUR R A £ MR, RIRE N R
&, AnBmtr At G, JPRERETS R R R [N B R R
AL AmERERIE R SR, A 3n el eI e e 2w B
ANEL] r UG IR S DA, ATLLR I ST I0E, B BRI A £
fER, Jf DRHEA LA,

‘f’EE {Mechanics?
O #if Rafhd R, Mk Mo .
O # then BRE Rl else BEFRIE R, BAMKE NI EE.
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MREWHRER (nested) &HFE, REESEWNBRT A LIER Replace Nested
Conditional with Cuard Clauses (250). IR AT, A FFH7 e LT R4 &M

BH (Example?

BRREAEFRETEFEROEN (BI=8E884), nXPERcLTFNEF
T BT I A R B
if (date.before (SUMMER_START} || date.after (SUMMZR_END!)}
charge = guantity * _winterRate + _winterServiceCharge;

elge
charge = quantity * _surnerRale;

FICHAD DRI R RIEE — M ¥ b, RS,

if {notSummer (date)?}

charge = winterCharge (quantity};
else

rharge = summerChavge (guantity);

private boclean robSummer{Zate dawe)
returr date.before (SUMMERE_STAERT) | dete.abter{SUMMZE_FNDI ;
1
private double summerCharge{int qlartity) {
rel.Lrn quantity * _summerRate:
1
private double wirterCharge{in: quantity} {
return guantity * _winterRate . _winlerServiceCharge;

ERLZBRARRFIUEL, BIEONROHERE. L5 TED, ROESHITH
—IREM, HE R R TR,

BEHARIT . FERFREAL LGS X &4, RS E&EREES
B, B LEUFLHEGRNLE, U, REREAEEERE, TABERAKL
BBASGZRATAFESPYEE. BHAELHZE AP @TH,
notSummer (date) XAMBOMIBEGE LR A P it 2k O S g, Tk
RG0S, BLAERY, 8 M, FERHAER. 48, FRITRMIRNET
O R EAE g, REHRNRETENEEE S —TE L
ZHB-BRERSNERTAA.
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9.2 Consolidate Conditional Expression(a###)
AT — BT FAFINA, RN R.

BIREMAESHA—MEER, FBEMEHRBERA—METES.

double disabilityAmncunti) |

if {_seniority < 2} rekurn 0;

if {_montheDisabled » 12} return 0:
if {_isPartTime} return 0;

/i compute the disability amount

double disabilityamounti) {
if (isNotEligableFoxDisability{}) return 0:
/7 rompute the disability amourt

EHL (Motivation)

HIT R RMIEH AR A BTREEAME, BETHE—8, W EH
EHER, Y IZEH logical- AND Bl logical-OR BT ii14 710 — 4 &4,

LR EG IR, AFPERRR. 1700 SEERAIHMULA SR Tx
bp LIVE AR A, ATSERMFAERERET, MX kR
HRTEEREN. 98, SHIREHERIROETRRNEY, AR%ATKE
IR EARE [REAT M AR, 0 AR RN & | B, XA
SMFEALOGRER Extract Method (110) UFHES . THRE & HRIER—4
BAZERE X TEEREE AHAT, BATEEE Mita_ 60s0msT [
fHaiZhEf] .

FHEQN [&FHA] ARNRET [FEAF) EH, DRI KEGRA
WISRARCAR T, FIRZR A R — R, BAATEERAREY. BA
EHEN b RIS EREN A SIS L.
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{'Eﬁf {(Mechanics?)
D fFERXLEHFBERARIER GEHEM) .
= WEREEHXARIER, RETRETEARRER.

O FHIELFEEEBRER (logical operators) , ¥ ~BEIHEAFM RS HEL— 4
O %%, M,
O X EH IR LR Extract Method (110)

;ﬁ‘@-ﬂ : Ors
E T AR

dm:ble digsabilityamouct () |
if (_seniority < 2] returr. 0;
it (_montlksDizabled = 12} retirn G-

if {_lsPartTime] return 0;
// corpute the disability amoun:

FRLBAVE S, BAVBEZ - ERM R, O — =, S FXHEAAE,
LR FARIFMT—ML "logical-OR" 4 AT 2 HIIE )
doeuble disakilityamounLi) !
i ((_seniority < 2) 1| i_monthsDisabled » 12y || {_isParzlime))
reluxn O;
s compute the disebil ity amounc

W, BTUWEXAMPNENR, JHER] Extract Method (110) ¥& St —
e, VR EHREALE IR ENAMT,
double digahilicyamouas () |

1l {ieNotEligibleForDisability()) retu-y 0;
J/ compute the disabilizy amourt

}
Beolean 1sNotEligibleborDisapilitviy
return {{_seriority < 2} ||
(_monthsDisabled = 12) | (_isPartTime});
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Sﬁ@ﬂ Ands
LREGIESRT "logical Or' B, FH{EHER “ogical-AND" B

1f {onVacatlon{))
i (lengthofServico() = 10)
relusr 1;

recarn 4.5;
XEHUETT LA R

it {orvacation{) &8& lengtrQfServicel} = 10t retern 2
else return 0.5;

At s Rm, RUFAYFERE TN logical AND ., logical-OR
logical NOT, I #3841 i) & (.U REIR B 2%, B DATR 250188 Extract Method( 110)
BREXP— Mol £, AT &AL HR 18,

MBI, HES KPR TN IFEM— M, BT LUER = iRy
B -BAER- & return BT, B, FERHLR.

1Y {oanVecatlon() &k lengthotService(d = 100 relurn 1;
else recurn 0.5;

EﬁﬂEhE.f:

return (onVacationl) && lengthOfService() » 10) 7 1 : 0.3:
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9.3 Consolidate Duplicate Conditional Fragments
(EHEERFERED

&R EA 2 3 B4 E MEI-- B,
BIXEEERARBE S50,

if {isSpecialDeal(}} {
total = price * 0.95;
sendl};

}
else {
total = price * §.98;
sendi);
1

if {isSpecialDeal()}
total = price * 0.95;
else
total = price * (.594;
send{);

TN (Motivation)

AR, —HRARBI AN THIFIH LB . MR,
B ZA B U 21 2. IXH, A RS BRI S R EM A
TFR L3, R R4,

‘f’E)\E (Mechanics?
0 BHIH [T SR RMATUmEL] 5.
O WREELERHEE T SRS, B EBR&EAZ 0,
O RS ERNE FRAXES A CBREER B,
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O MR ABTFRAEATER, BEERBELERFEZIRZ G AN
EEEETH AR, MAENHITAHEE, Mz Bl IE AL e
Bz, BEFFXWLSLRRR, & AR R AR,

O WA LEARAL %15, R £ Extract Method (110) $53ti@
ABRER — M RS, BLATEH iR MERLE.

B (Example)
PRA] GRIB Z R R A FOR:

1f (isSpecialDeal{)} |
total = price * 0.95;
send();

}

else |
tetal = price * (.98;
send{);

}

B FRAERRIBIA S LBHATT sena() B, FILARIE%E send () BRI &M
SME:

if {isSpecialDeal(})
total = price * 0,95;
elsa
Lotal = price * (.98,
send();

TRV ATCME TR RIS RE (exceptions). IRLE cry XEBA T ATEER)
EﬁﬁJ%%WZE,u&%ﬁcmmgﬁzm,ﬁiﬁﬂﬁ?ﬁ—&ﬁﬂ,ﬁﬁ
ﬁfﬁl%ﬁﬁﬂ:ﬁﬁﬂﬁ%@ﬂ final XE.
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9.4 Remove Control Flag (@mesitRic)

A— £ 47 FRFIET, (boolean expressions) 11, XL EFAT [#25#52_ (control
flag} BIEA-

kL breax ]Eﬂﬁi return 1.1:."51&1!1&@%']#31&:

fj]*ﬂ, {Motivation)
E—RZAEMREXD, FEESER [FILHNE ELXBRA, HFET

(control flag):

set done to false
while not done
12 (condition)
do gormething
set done Lo Crue
next step cof loop

B (O AR D RO RRATRR IS T BT SRR AA12 87 L& B XA
Prich, A S LSRR T & YRR B4 FARPE (routines) RS A - M AT Centry)
Al AT Cexit)e BBFA [ -AO] FR ( DICHIZE & BRIz
o, R THE- -] RN ARF A A R AT, KR4t
FOSKMAE . RBEHAEE R breax HBI0M contirve BRIMER, 0]
UUEAB R R RAR . ERBERCH™ 4 R R A —. £
HiACHMREHNES.

f}Eﬁ_\t (Mechanics )
RFEHERI (control flags) HIALE, B B8 LINES RFH Java 2040 break

WEAE continue By,
O & [ARBLBLHIZEEE | AR ic .
O R (HTBHEN A BRTFIROTE MEBMEA, UM YE break
BN continue ‘L%ﬁ} 2

O FABHUE, B,

Refactoring - Improving the Design of Existing Code



246 BoE W&k fRAL

?’Fﬁkﬁﬁﬁiﬁi break # cont irue EAWREE T, HATATLUEH Erﬁﬁlj}ﬂf

O 1£JT] Extract Method (110) , BRBEE BB — ST REP.

O % [HERBUBHXREE | MR ETiE.

O M MM £ AL BN TIRICER | MRAMEN, KL EH return
E ).

O BREERE, RiEFEHEIRL.

W fETEX #F break # continue IBAIMEET T, REERRLLREREY

. P4 return BRI AEREBAER: RERITEZEE S HEM L.

MBRETIR-XAMAN, RPER X B AREEEN X,

WEERICER AT BRI EEENRESE. NETEW, #H break BN
EiRbBREEREE. DA RCEREBEERRER MR, el
ﬁ’ﬁ]“ﬂ_ﬁd{ﬁ)ﬁﬂ return %E’HJ Li"lg@ a

BAI: M break ERUH 2 0K ¥RiC

THRBAREE—RAARLTRELEFRANTHEAMNLE GXHMAMLT
B4 T,

void checkSecurity (String!! people) |
boolean found - false;
for {int 1 = {; 1 < peopie.length; i++) {
if (! foand) {
if (people.il.equals ("Don")}{
sendAlert {};
found = true;

if ipeople(i).equais {"John")){

gendalert (),
found = true;
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XA FMRESRRRERD YER found R T true B, BEISL. 1
L& -5 A break E11:

void checkSecurity(Stringl[] people} {
boolean found - falsze:
for {int ! = {; 1 « pegple.length; ++) {
if (! found) ¢
if (pecoplel[il.equals {"Don"}){
sendhlert{);
braak;
}
if {people[il.equals {"John"))/{
sendalert () ;
found = true:

}
TR A

void checkSecurity(Stringl] people)
boolean found = false;
for (int 1 = 0; 1 « people.length; i+-3 f
if [V found) |
if (people(i].equals ("Don"))i
sendilert ()
bregk;
}
if (pecpleli].equala ("Jokn"y){
sendilert ()
break;

)
RO BB AT LME A 2 T AC BT AT 5 0 1,

vord checkSecurity (Strinaj]j reople) |
for (int 1 = 0; 1 « people.lergth; i++) {
if {people[i}.equals {"Den'})|
sendalert () ;
break;

if {peopleli].equals (*John")} |
sendalert () ;
break;
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BAl: Blreturn RO HEIIRIC

FIEI Y A — R LK R recurr 10, B THIEXFRIZE, BAEHRNET
Winigck, sl RS R

vold checkSecurityi(string | seodlor |
String found = "'
Zor {irl 1 = 0; ¢ < people.length; i-+) {
if (found.equalsiv")y |
if (peopleli] . equals {("Lon"))d
gerdh_ert {);
found - "Don';

L
J

it {peoplelil _equals ("Jchn") 4
senddlert () ;
found - "Jokn":

b
sonelaterCode [ Toand) ;

FERE, R roune MTHNF: SRR, hZEFLHE, BIXHER,
HEMALHE found KEMAHEREE]- 0L RHT.

vold checkSecurity (String|)] people) |
String found - foundMiscrean! (peoplel:
somelarerCode (fToarnd) ;

String found¥iscreanL(Sirirg[] pecple) |
Siring —ound = "";
for (int - = {:; 1 < people.length; i++) {
if {(feund.equa’s("")yy |
if {peapieli] . equals {"Ton"i){
sendAlert (),
fourng = "Don":
I
i7 (peoplelil.equals ("Jokn")y{
gendilert {);
found - "Jdeckn*:

1
return found;
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RIF return 80 B EEIRRIC

Strirg foundMiscreant{8tringl] peop_e)
string found = "7y
for (ipt. 1 = 0; I < people.length; i++) {
if (foumd.equals("")} |
if t(peoplelil.equals (“Don")){
sendhlert () ;
return "Don";
1
if (people i|.equals ("Joxan" )|
sendalert();
found = "John;

7
}
recurn found;

}
B ja 00 R ERRIC:

Slring foundMisczeant{Stringl[] people)(
for {int 1 = 0; 1 < people.length; i-+} |

if {peop.ell].equals {'"Don*)1{
gendilert{);
return "Don';

}

if {peopleli].eguals {"Jaohn"i){
sendBlert i) ;
return "John";

!
retyrn "%;
1

A HEBE R, TR revurn BRARIISE L. KIEERNE
%_/I\'zﬁﬂj'] return ‘rf:’iﬂ@l.ﬁTa

SR MBURALEEENHRR (EREE RS, S-S, B
RiBEELL Separate Query from Modifier (279) BRSBIFER B+, faIE 4R
23 BI3X 1 ) -
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9.5 Replace Nested Conditional with Guard
Clauses
MRBIELHRERE

REPHEGFESR (conditional logic) FABLEHLEHHRTHEZ.

{ERDIEM (guard clauses) FRIMFFHESHNN.

double getPayAmount () {
double result;
if (_isDead) result = deadamount():
elge {
1f (_isSeparated) result = separatedAmounti);
else |
if (_isRetired) result = retiredAmount():
else result = normalPayAmount();
¥y
}

return result:

double getPayamount (] {
if (_isDead) return deadAmount():
if (_isSeparated) return separatedAmount();
if (_isRetired) retiirn retiredAmount () :
return normalPayamount();

f‘;l]ﬁ], (Motivation)

RERNEYE, FEAEERFEHENER. FHEAE: FESXBRTER
Th. BIMERE: FERRENERTIE-HRERTH, EOHERE
B E B

EKHREHAR AR, Z—ANZEIREERER. MEFREFSLHRT
BT, BARERARW Tif-else | MFER: MBENKEERTR, RNZ
B EEE, FEEEMSEN RN RE PR . XEN R A S
% [ T3E4) (guard clauses)| [Beck].
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Replace Nested Conditional with Guard Clauses (250) FIX¥s8aslE: &% -RE
LIRS AR W R AT if-then-glse €544, IR0 if 3 ST else 47 & IR RI () H).
XTSRS IR TLE ML M2 LE M EEN. DE N guard
clauses) FAAET. BHEFHEE: [RFENRTL, MBCEMETT, #il)
—ULLEREETIE, AFEH.]

P ENRERRT DALUR O MR, BERE TR RN,

BEM, SMAEMNRST AN, RETFEEN Replace Nested Conditional
with Guard Clauses (250). 4 REEBESHoRUGTIEIREE PAD,
ET RO, BN, LEARMLEH. aRER. REATENARREER
. W TR 0] BERASRRERSESE, FAREHAE B SNRA
DhIX A

f’EYE {Mechanics)
0 M8 IRE. it IEA (guard clauses) .

= THAEAHMRETER, FRBMN — 3% (exception) .
O 808 TR B8k 11089 B, S NR.

= MEHT PENHSIIBRAEE. BEH Consolidate Conditional
Expressions (240)

?ﬁﬁ“ (Example)

BE—NFNAL, EPURBRMULHE AT, 4R O, BRR THEES.
RUTM AR, HERIET S YT

BEREZDRETHE T L.

dotble getPavAmount () {
double result:
if (_isDead} result - dezdamount () ;
e.se {
it {_1sSeparated) result = separatedfrount (] ;
else !
1f (_isRezired] regul: = retiredAmouns () ;
else result = normalPayamount () ;
¥
}
refurn regult;

tr
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fixBEAMT, FEERLNRERS FESHRRHE, UM EER [1E
1] RS, URBEFEWE. RAULE SIATEA. ILRIINEL
TR H AR BB AT T

double getPayAmournt(} |
double resulb;
1f ( 1sDead) return deadhmount{};
if {_isSeparated) rosult - separatedimounti];
else |
if (_isRetired) regul: = retiredamounti(];
else resul: = normalPayiamount (};
b
relurn resualr;
Y

Wi, BETL, RS- fE:

v

double getPayhmodnt ) §
double result;
if {(_isDhead) return deadAnounz();
1f {(_ipSeparated) return separatedimount();
if t_isRetired) resul- = retiredimount{):
else result = normalPayAmcunti{):
return regult;

b;
BB~

double getPayAmount{) {
double resulit;
if {_isDead) return deadamount () ;
if (_isSeparated} veturn separatedamcunt|):
if (_isRetired) return retiredamount();:
result = rormal2ayimount (] ;
return result;

i

VRS, result FRCERHAUMAT, it CAER A B i

double getPavimount ()} |
it (. isDead) return deadamount();
if (_isSeparated) return separatedimncunt():
If {_isRelired) return retiredAmount(};
Teturn normal PayAmount (};

Vi

HR3E (nested) FAFFRBMAEMMERE [FEEABRA— 00 HEFRE
e BORIMEMN (BB RBEE MR M) BES AABSL T, R &S
KB ABAME, SRNEIIBE. 3ISMEE EE— RSN dse K&,
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Do A1 EeE.

OB BRI R (Reversing the Conditions)

B A TSR ES, Joshua Kerievsky T8 (R WRILUE & ERIENT R, Ml
. Replace Nested Conditional with Guard Clauses (250). 3% THEE TS M) HE
71, BB b O T M

pub.ic dounle gathdivsledCapital ()
couble re-ull - 0.0;
if {_capital = 0.0 |
if {_‘nrRate > 0.0 && _duranion = 0,03
rezult - lncone ;s _duratior) ¥ ADJG FACIGR:

]
refirn resuit;

t

B, R I B, NEXRARARIEY (guard clavse) B, 3544
RER 24 R UL R

pubtic dousle getidivstedCanivat{) |
double result - 0,0;
if (_capital <= 0.0) return result;
If (_irtRare = 0.0 k& _duration » 0.01 |
result = (Lincome 4 _duravion) * ADT_FACIOR;

1
J

retura resalt;

P EARME R MRS MR R, LA~ “ogicalNOT"
#AT:

wiblic duunle getiadivstedCanizal() |
double resuit = 0.0;
1T [Leapital = 0.0) retarn result ;
if (1{_intRate > 0.0 && _duration » 0.0)) return regult;
result = {_income ) _duration) * EDJ_FACTOR;
raturn resuls;
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BEREZEMENZFET A "logical-NOT", £HHRMMBIre LB, B
PARR e AL AT IR

public double getidiuscedCapitel()
double reaull - 0.0;
if (_eapital <= 0.0) return res..L:
1f {(_intRate <= 0.0 || _duration <= 0.0) return result;
result = (_incore / _duralion) * Ald_FACTOR;
roTarn result;

}

e LR E KT T4 (guard clause) FRIEMT— MHHERE, EhxEEEaTLL—
H r &R DETREIF AWML R . o, RRHRERE 2 EFA Replace
Magic Number with Symbolic Constant (204).

puablic double getAdjustedCapitali{) {
doable result = 0.0;
if {(_capital <= 0.0) return 0.0;
i1f (_intRate <= 0.0 || _duration <= 0.0} return 0.0;
result = (_income ;/ _duration) * ADJ FACTOR:
retirn resulf:

1
SERIHZ R, KA A LSRR RS,

public double getAdiustedCapital() !
if (_cvapital <= 2.0) return 0.0:
if [_intRate <- 0.0 |i _duration <= 9.0) return 0.0;

return (_inccme ¢ _duraticn) * ADJ_FACTOR;
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9.6 Replace Conditional with Polymorphism
UBmEA RGN

RF LR ERENS AR R ML ER T 4.

BRGNS — 4 subclass REBSEMD, KEREKEXSE
AR AR (abstract methed ).

double getSpeed{) {
switch {_type} {
case EURQPERN:
teturn getBaseSpeed();
casr AFRICAN: )
' raturn getBaseSpeed () -getLoadFactor {}*_numberOfCoconuts;
case NORWEQIAN BLUE: '

‘ zeturn (LisNailed) ? § : getBeseSpeed(_voltage);
o 3
- throw new RuntimeBExveption (°Should be unreachable’);

4

Bird
geltSpeed

LIA

| I J

European African _| Norwegian Blue
getSpeed getSpeed

—

}

getSpeed

FH, Motivation)

TP R RER, b mEEAEE (25| R, £& (polymorphism } &
RAHIFARAZ: WRRFEERENRNTAAMMTRRARNT 5, SABGR
RS R AR L Cexplicit conditional ).

ERATTESE, FLURERM: T2 tyoe code (A BIM) WEL swicch B4]

LR TS type string (BUB|ZFEFRE) MBI if-then-else 154 | 757 A 2
i .
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# 4 (polymorphism) togreb peasdm Lalbh . MRN AL ERTFEFTE A
HH, A EM LM LR . A&, WA AR,
HNMERNTHRFTRME S, Binfefss, UFEE MY subclass, H
T H R AEE S BT T o class AR ER [ #IX4 subclass, IEHLRARFE
TRER My o B HREEE, GREARENRS.

YE3& (Mechanics)

{# 1 Replace Conditional with Polymorphism (255) 24, {RiTHELH4E— Mk
W, Rl AR A ERERA T X1, NIRRT NERTEREV

o

B -

PRT AR ALY, IRTT PR, Replace Type Code with Subclasses (2230 Fi
Replace Type Code with State/Strategy (227). Bi—Fp LR, Eibdiz
RUgEAE. HmERESCNRUBFZEEY type code, AR
subclassing 7Ei%, A State/ Strategy 1., 14, MEHTHEMERMNGEE
) class C.457T 1 subclass, AR5 (1] State/ Strategy. i {F, W R ¥ t- swizch
AU R (R — A type code, RS AT RIIEA type code 7 ANk ARG HIRKAT
T.

mE, ﬂurﬂ%ﬁﬁt%ﬁﬁTb FR H R BER swizon (case) LEGJ, HaHE R it
&Y.
O WHEEBGHEMEAR—AE BT —#a, gadRrRT o,
RIS Extract Method (110) B EHER| MU IE¥EE.
O WRA G, 1 Move Method (142) #5010 E B4k S £S5 HIT TRE
O {Ei& - subclass, FHYEL—TEAK. TZBL superclass T A F A
VIR R % ¥ [ 5% subclass I & R4 T #NAFEES T, TH
EHITIESRE,
= ATIMABATIE PR, B8R superclass PHIEL private (i
7 H 4 protected..
O #i%. L.
O 7 superclass P il & R3O # % DL A X2
O %%, M.
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O HRRMAANT D ER BEuA ERFT 2 L8R subclass AE
HHCALE,

O # superclass 2 TR TN % = 98 0 1 2 o8 B (abstract method ) -
6 (Example)

FAUFRKEGH NITEHE| X DMEP RS T, M classes &M
Replace Type Code with State/Strategy (227) TG 7 H & kAT, Rtk S Bt
F o1 R CnRBUNERX M EEEAREIN, 5% 8 k).

class Tnplovee. ..
int payanount (] !
switch {getType{)) |
case FrployveeTyoe . ZNCTNEER:
return _morthlvySalary;
caso Zrployeelype. SALESMAN:
return _moazhiy3alary — _conmissich:
case RmplovecType,¥RNAGER:
return _monthlySalasy + _bonws;
default:

‘:her i RL]TltimeEXCept ]I_ T, |: L ncorrec E:np_oyeo " } :

_type
Employee Empicyee Type J
i

AN
I |

Engineer Salesman

Manager 1

L
M 9.1 Bk H
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in: getTvoel!l |

return _type.gelTypelode();
i
private EmploveeType _Lype;

abstract class EmployeeType...
abgoract int getTypolodel);

clags Bngineer extends EmployveeType. ..
Int getTypeCode|] !
return Enployee.zNGINEER;

. and other subclasses

switch IFTCEFERFHRENR, BRRALEHEM—B. TIRTES S
# %] EmployeeType class, (524 EmployeeType 4 X4 subclassing #) class.

vlass Emploveeype, ..
int payaAmount (Zmployee omp)
gwitcl (getTypeCodel)) |
case ENCINZER:
return emp.getMonthlysalary i ;
case SALESMAL:
return emp.getMonthlySalary () + emp.getCommission() @
case MANAGER:
return emp.getMorthlySalery () + enn.getBonus(}:
default:
throw new RuntimeExcesnt ioni'Incorrect Emp.oyee®):

1

TR T E employee class KI84E, FrLLR T 9 Employee #8185 B ML 3L
payimount (Vo REHFTH—F 2 IF T UL S EmployeeType class &, {H
RA—MEMETIOMNME T,

ERAN, FZBMEE REREY employee TH pavamount (1 B, AT H
fli (delegate, A1) EmployeeType:

class Enplovee. ..
int pavirnount{) |
Ltelurn _type.payAmouns (this)
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MTE, BRI swicca iBA)T - EPAHT g N BENE -IEs—
FHIRHRE KMS. TN swicen IBATH "Bagineer" 1X /F I T
Engineer class:

class Frnginee:. ..
int payArcunt {Erployee emp)
rezurn emp,gettonrthlySalary () ;
}

BIFEBEET superclass A switch B2 T4 |45 "Engineer” #9%
o BRANMRIE, AN BREHBTE case T -MEHH 87 Engineer subclass
REERELE BT

clase ZnploveeType. ..
int pay2mouni (Emplovee emph |
switch (getTyparade ()} |
case BENGLIEEZR:
throw new RuntimeException (
"Should be being overridden);
case SALLESMAN;
return emp.getMonthiySalary()+ emp.getCormission() ;
case MANAZGOXR
returr. emp.getMeonchlySalary!) + enp.ge.Bonua():
default;
throw new RuntimeExceptior (" ncer rect Enplovec” )

}
BTR BERLRETE HEFFTSCHELRH L.

class Salesman, ..
int pay&mount {Emplcoyvee emp)
return emp.getMonthlySalary(; + et .getCommissiont}
i
class Manager, ..
int payAmeunt {Enplovee emp) |
return emp.getMorthlySalary () + emp.getBonus () ;
'

ARG, superclass B payamount () A% B0 041 B R 4,

class EmployeeType. ..
abstract int payaAmount {Employee emp) ;

B [BE) MAHR (9K] HICHE g, ALY, [BHE—4BE]
BARRE [ R a%] .
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9.7 Introduce Null Object (3| A Null 53§
FHEHZRE [EYE SN nul vale .

3% null value (FCSC{ED A null object (FTFH).

if (cusfemer == null) plan = BillingPlan.basic(};
elgse plan = customer.getPlan();

4

Customer

getPlan

i

Null Customer f

getPlan ‘

EDH, (Motivation)

£ (polymorphism) MBRAFLET: HFRLERMTEAR [H21F2H55 ]
M REAENETAANERNE M A —HFATHAZTIRE T, Bl -
DESURS R LHELE. AHEAEMEARNEL wll value B, LETHES
—BARR FEARAFA K&, WLBRIIEYTUT Ron Jeffries #1448,

Ron Jeffries
RATVE—UHER Null Object X, E% Rih Garzanii BRI, RHEMMHRE—4
HEZH BERENSREHE, IRORELIERER, ROTRLE—IHES
RKEFHKN Person B, REFABAINEET Y nall. WENSNREE, BRI
ABEHAER rate ) BRCIEREAANTRLN . ROIEGTER 8 LI M,
RN R AR VR

bk, BA1E T —/ MissingPersonclass, IFERE 0 F¥ S48 R null objects
)9 missing object (MR . {itkHs Missingperson METREZEK, rate()
BRRERPZ . W4RAIMRGEH L 80 P null-object classes.

RNERESAHEBOMEER null object. BIIMBIMERF—4 rerson &
B ERHH 201 instance % it . ik 2545 8 ] 418 4 null, HAITEI—4 person
HWE M TIERIES Sa. FiRITRL instance T B4 null, TMEEA AR EH
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) null objects— EAIHMEMFAIER (EfM) Brac. &6, ROTURRA
B0,

A4 null objects FIREEMIER, WEREELTPFEEN Gemstone session. RA1E
A Gemstone ¥EFERBAEMR BFH) . AERINFEEERA IR EGER Tl
THE, §—BELBEHEDEE Gemstone FilFE. RTARBNELE]Y, &M
BAFF (log in) —4 Gemstone session. AT H Gemstone FIRFERS, RATHN
{L %4 missing Gemstone session. 4 01 IF 1 Gemstone session —H#—F¢,
RATERHWEARE R, RAT LT RN,

null object ) 7 — R RN [BHWAM A (missingbin) . Fiif (B4, X8
A1ERFE (collection) , HIRHEFRELH WM, #ﬁ'ﬁ'%ﬁﬂ%ﬁ‘ﬁﬁﬁﬁﬁﬂﬂﬁﬁﬁ
Ji MRRSHCAFE, RIS H— P EAAE AR, T W~ 8L (empty
bin) —#F: EPEHEHCRE B SRERHEMER, B0 0. EibkFE, B4
RALH EFURATHAS LR FASH (empty bins) MR T,

fH null objects B & M HEREMAER: FEAR AL S noll objects T [HEBEE ) .
3T null objects X A7 4b LR BOWIE, £ real objects RINIR—EE, BTLLESF
RIEFN. BRIFELREF, HHLERAEONNATE FNES, FHAELE
FERT AR MR . S, REUKE T, ML R oull objects M i IRl
B F s 7y

WHRAE: null objects —ERHE, TIMMEMRIBASREDH. FHERITTER
Singleton . [Gang of Four] XEMEA]. WM ABEMEE, AEGEER—4
MissingPerson 1%, {73314 & WissingpPerson class fiHE—iik,

KT Null Object =, 57 LA Woolf [Woolf] P42 BIE L4155 40 .
{’E}f (Mechanics)

D source class 37— subclass, 5T %% source class 8 mull KA. 4
source class Al null class PHTN T < axuil () B3, WHE Lamall 0 R 143 0]
fa]SE: Eﬁﬁ{] lSNUll (] f‘_‘l? ﬁﬁ[ﬁ! ttue.

5 FTEEMEUTRNEEFRED.: 27— nullable B0, ¥
1sNull () REURTER T, 1k source class SEHIXANEDT
= Ao AR T LRI — testing 11, FITHAR AR ZET K null,
O iz,
O #RBHH [RK source vbject HHH— 1 nall ] H1M7, U E, e
I IEX 4R 8- 4~ null object.

Refactoring — Improving the Design of Existing Code




262 9% RLFHEER

O A T4 source object 5 null kAR | fydhfy. BEUZeesy, @EITA
JH isnulli} Tk
= {RO[ LA H 4B~ source object X B & FRET, TS,
4L 5} —~ source object.
= TRAFLATE [ A% 3 null value | 3 7 _E—2Y assertions (B777)
il oull BB L. X0 AR RTT TR B,

O i .

O TR A MEMRAL ll AT, FIHB Bk,

O SFH 4 S, f nullclass HES A D, AT HA B MR

O 5 LAMBERTAE (A RRMG EREST wll) BEEIIL.
IR,

Bhl (Exam pled

—FAHBVATIMASLL, site XpthE (), ERESE (bouse) FMHEGH
& (apartment) #EFZARIKRE. EATES M AHEE (RHEEHHT)
—BE, BiE(s 8L customer K.

clasg Site. ..
Custeomer getCustomer{} |
refurn _c.agstoner;

éustomer _customer:
customer FT/H Bk, BN AEF_IN.

¢.ass Customer. ..
public String getMName(} {...}
public BillingPlan getZlant) {...}
public PaymentHistory getZistory(} {...}

ARG LA PaymentHistory RoSBIEMTHIER, ©HEE O A

public class PavnentZistory...
int ge-WeeksNel’nguentInLastYeaxz (} /. FHE: delinquent: #5.

FTIH & FREEE (geter) AR PRALSHEIE. HENE MOSRNMER
ET. FOFRTRBEE MERMSRAEEE. WFXMHRNA TR L,
B LERA TSR BRI customer BIFTH I #0RRME 0 "customer &S F null, 15
L. TEE iR,

Customer customer = sire.getCigrtoter ()
BillingPlan plan;
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if (custemer -= null} puan = BillingPlan.basicl):
else plan  customer.gesBlan();

Strirg customerName;
If (custorer == null) customerName = "cocupant "
clse cugcomerNane = customer.gelName () ;

int weeksDellaguent;

it {customer == null) weeksDelinguernt = 0;

elue weeksDellingquent -
customer.geLHistoryt].getWeeksDelinquentInLastYeart];

BT REPAREH TS site #l customer, TITEBRIBE Customer HEES
FT null, MEEMRESEEEEN. E%ETH nul object A% T .

582 —4 nullcustomer, JF#5% Customer, FEYE (HERE % nul_ 1
.

class NullCustorer extends Customer [
public hoclean <s%ull{()
relurn true;
1
r
olase Customer. ..
public boo.ear isNuIlt) ¢
return falge;
}

brotected Customer(} {} ;‘needed by the NullCustcmer

MR customer, TRTTLLEH p.266 B Mk, - ~A#TH testing # .

MBI, TR - MED, WK [KEEET null object ) ;

interfare Wullable !
boolean isNull(};
}
class Custemer implerents Nul able

LB —4 factory method, 41 812 Nu1Tcustomer . XK -,
JHF A543 ull class J7EEET

¢lass Customer. ..
static Customer newNull(} {

return new NuliCistomer():
1

& FRMEIERAAMEIT. BT TEF ] 5, HERHEH N (&
Bl nuil object |, #EAMRIEEIL foo-=null ZEMBAEBSE S roo ishullgy. R
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MFFMEBAR: THHRIE (&K customer 518 | fIHLTT, #e{TAEM B,
fEe AR null, SXTEE — Nullcustomer ¥ .

class Site...
Cuatoner getCustener{) i

retLrn {(_customer == rall) 7
Cuscomer. newlull ()
_CuUstomer;

}

B, FEEBNHE [FA customer R BT, BT isvw 0 BE
#iTRE, ABER "-e il WEFA

Customer customer = size.getlustoner (1;
BiliingPlan plan;

if fcustomer,isNull(]) plan - BillingPlan.basic{);
else plan - custcner.getPlani};

String cJlstomerName;
if {cusccomer.igNull(), customerkame = "pooupant';
e.se customnerlame - customer.getNamel};

int weekslelinguent;

if (custcmer.isWull()) weeksDelinquent = 0;

elge weekaDelinguent =
custoner.getHistory () .getWeekslelinquentInLastYear{) ;

RSN, TEAMEHTRFEOMED . W TE- I FRESED (RS T
null] FR, BRMLARE [CREET ) SFTTREZE, HE—H5k.
MARA MR RABBREM ), BERERARAE. LREFT, ROARNE
—ABF 0 customer FYEE, LAY M, REER LIRS RE
AR, ARRRAH [A8E o) HRHEELREME, BoEETE
R . RN SRR RRLAY K BRI, T, BRNXSE R A A,
FUABAT LA KRS Sevan1 0 BOAAEME, EXERBERFEAMA
[

ENPRTEMLT, MERFMIAEERE S, RIS OEHEET. &
TREZERERBR. FEAL, F/ tsnull 0 BEAR G REML L. B

SHIAEAFAT ABE Nullcustomer class FHERAMRZE, BARSFL
iR, BelE—EEMITN (REO BT, TN THERESH] 3 EF
BT, HETRE R A KT .

String customerNare;
1f (cusromer.isNull{)} custcmerName = "occupant®;
else customerdame = CUS-COMEr.getName!);
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B R Nullcustomer DA M AERI Y, BiLZ EBAHBEIE LR,

class MullQuatomer. . .
peblic String getNamed{) {
return "occupanc';

i
BT, BETRLEREMRHET

String custorerName = custemer.getName|):

B FRBRLUAARFELB LB, eI N AR B A, A RE
ATEDR DR (modifiers) HOEMA9AE. TR FEHXENZ P EER,

LE §1 custore~.igNul] i)}
custorer.setPlan({Bl1lingPlan.special{));

SR T X
custemer.setPlan{Bi’lingPlan,special ()] ;

class NullCustomer, ..
public woid setPlan (BilliingPlan arg) ({}

W RTS8 RS EE A S EK null object 4 H 48 FIm R Bt EFERAT
BATEX EERUNR [ RBH | MAR TH4 L AL 1R EE null object
TEH AR, MORATTLUE R < a1l () BERIAR. RERBUEFIREEEL
nmmwmﬁmﬁﬁmﬁ,ﬁmﬁﬂuﬁmﬁﬁMmmﬁ%,m%&%%&%%Tn

LBl R EMEIL, FEBHREH customer oA 350Gz L4

it {ecustomer,isNulli)) weekeDelinguent = 0;
e¢lse weeksDeliraguens =
customer.gecHistory{}.getWeeksDeliuquentInLachear{)

HF AT —/ NulTPaymentHistory class, FJDIAMEIZ RS,

"

class NuilPaymentHistory extends PaymentHIstory...
int getWeeksDelirguentInlLascYear{) |
return 0;
I

JE & Nl lcustomer, iEE K- 4 NultPaymentHistory %%

class NullCustomer. ..
public PaymentHisiory getHistory () |
return PaymentHistory.rewNull{);

}
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PaJA . BRIRIRE I ELBIRR X — 17 A A

int weeksDelingquent =
customer,getBistory () .getWeeksDel ingquentIniast¥ear {J

TE E T LAF B ARSI null objects £ R FH A null objects.,

TA: B—FEE, Testing Interface

BRTREX istull 250, Rtta @V — MU 825 ' 0.
HERRXFNE, DAFE—N N BD, HDARE UEMEY.

irterface wall {}
$RJa, ik null object SLTW Nu1T T,

class NullCustomer excends Customer imploments Null. ..

R, BIHLH insrarceof BEFREN S 2SS null.

aCustorer inctanceof Kull
ERBRRBERHER instanceof MR, HAEXMERT, S LT EEMN.
MHXHEEER S MELL: FREEBX customer. XA KB LiEEY
Customer JEHL, HAROFLLE A null ebject.

SR

TER ARRERN P77 LA SRR R0 null objects. B AIARATLATR B ERE . (5
BINE THESRALOET) N (RAMEH%_ (HAE, ORI MEEE)
BERBAETER. FREMM, (R AR R ER null class. fi
BHR null objects i LA MR, 17 InR4n 2 WA i A 285, FRE01AT b
TR L 2 Rk R F L,

ARG, ZR—AH Null Object i3t 8 NiHist, Special Case JE%. F7iT
speciak case class (A BHEA class BIFHIER, HERBNITY, BhET
[ARIABE ] 1 unknownCustomer Fidm “WEMZE | 1 NoCustomer 3
Customer FHAl. REET UARFEEN classes HESIZFE THEEIK ), Bl
W Java BRRE LT (HETAI P LH5E, (NaN> B4 . special case
class CRPWIE) BUMER: AT CUBIRIRRD [ | JFRs. Bl SiEEn
ASWHAF. MR NaN #0218, LFEHL LA NaN, X8 [null object
IR Eﬁiﬂ%‘*i&@%-—% null object] R—FFHITER.
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9.8 Introduce Assertion (ZIAMS)
FBAMFENETRE (state) MBEMER.

Kl assertion (BTE) PATRRILXFNEIG .

double getExpenselLimizn ()} {
// should have either expense limif or a primary project
return {_expenselimit != NILL_EXPENSE) ?
_expenselimit:
_primaryProject.getMemberBxpenselimitc () ;

deuble getExpenseLlimit () {
Assert . isTrue {_expenselimit '= NULL_EXPENSE ||
_primaryProject = null):
return (_expenselimit != KNULL_EXPENSE] 7
expengelimit:
JprimaryProject, getMemberExpenselimnit () ;

ENHl (Motivation)

WESATZR BT TR R R BN, AR ST, i [
AR B3 A REET (T, XESYETREEY, Xl meAi g
A RER R A, (fields) £/ — AT ol

R IR AT RSB R I, RO R RN A RN, A
RIREFR B 2 UL T I BRI EN BN L R 0B A, 8 assertion
(WIS HRAT X LR i

assertion B—MEAFA, WIZBRHE., MBURK, ¥TERERNTEE. B
assertion (¥ KM PRI 38— unchecked exception?  RE[4#5 B35 ). Assertions #ax
AR RGN LRI, L LATFRER SIS assertions SRR, [
Jo FRid [HLEATOR /D assertion | IR E B,

T Wil BTIB unchecked exceplion i [ % PREAESR (signature) TR | (D5
.
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Assertions BILME A S AN SR 300 G BME L, assertions O] L
BIRFFR R & AR AR AMEAMNAE L, asertions LR R
W AT E]. 3RES ABRARI TR EHE, RAM, assertions E1
KB TEEARAETT, BRORAEEEE TNy B M.

{E¥E (Mechanics)

MPFEFF R, assertions BEAR S0 AL ISITEEEMTEM®E, FrlinA
assertions K& EMARRFHT A,

O IRFRIMAT [BREMEMFHRE 0D HE . A~ assertion
AR ARG A M I Pl

S FATLLFTE— 1 Assert class, [T 4R 5 M F B9 assertions.

ER, AEEH assertions, HARERFACRBENG ANMILNE] Hikit, %A
FATERQE [— LN E] Mi%#. M assertions T BEL 15 R B8 &
HiZik. £~-BERPAN assertions RUFALH, FATEBREFLEIZRET
AR EN . WR FELRLELW R, BERTERIET), assertions 3
AR, R AmERELL, HEHTREBRLER LY.

RNIZEER BT Q1% assertions FriemMAR &EREEMEE, R AT e
FiE 7 wRalLl, B assertions ZH,

T3k, EHREILR assertions THIERAD, TR THE TG #
TEFE. RATRCAMEER Extract Method (110) it &5 (55,

')ﬁ@_l (Example)

FEE—MEEHT: FL 2% B SEHITHMATE 4R uFLR
;M b EHNME TUEETER T RERSHE DO, —4 5 T e
FXBETH, BTREES5ME, HHELAEE— (FNSRHL 8 E
T RIRCRBERERT, Bk ERRIN, Bk
class Erployee...
private static firal double NULI_EXEENSE = -1.0;

private double _expenseLimit - NULL_EXPENSE;
private Project _primaryProject;
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double gevExpernselimiti) {
returr (_ecxpensclLimic = NULL_EXPEMSE) ?
Lexpenselinit:
_primaryProdect.getMerberExpenselimit{);

1
boclean wizhinlimit (douvble expensednount) |
return {expenseAmount <= getExpenselimit{));

h
KEA\EET MEMRE: MRARLERNKS5EANTE, ETGEMATE
BER. BT RIER] assertion 7S & A il b4l 4 X — )5

double gecFxpenselimiz ()
Aggert.1sTrue (_expenselimit = NULL_EXPENSE ||
_primaryProject !'= null);
return (_expense.imit != NULL_EXPELSE) ?
_expenselimit:
_primaryProject.get¥enherExpenselimit () ;

12 % assertion HEWAIEFRTIT A, 7— AT, 1R assertion PRHKIAT HE,
EHALKE A ETHIRE: PR wichiuLinit (O RSP — 4 154 Cutl
pointer) 7, TR assert.isTraen RPN - EiTHBE. &)
assertion FEAMEIFY RARBIRE, EAEEN BRI, HE, BLEE,

assertion RN {E7E L HEVER R BB IERZTHLEE&M.

RH X assertion PHIZ MM Extract Method (110), SR N THETH# 56
HEERBRE P Aafh, MFRRG THEERBEAEHAER,

7 Java FER assertions 77 LUK 3995 — R ML 40T LL B BO 3R A T3 A X 2 78,
asserlions A HR AR, B L0 1A T BRI M B 2 AR RHEBE . R S — MR I K Ol
i assertclass) HRAFTHL, AN R assertions BEPIMEMRERT 1] 4
A —EEHRIT 8. MDA SEm e @R T EET

deuble getExrzensel mit{) |
Asgert,isTrue (Assert .ON &&

(_e¥penselimis = NULL_EXPENSE ||
_oriraryProject = nulll);
roturn {_expenselimit != NJLL_EXPENSE) ?
_expenselimit:

_prinaryProlect.getMenberExpensel, it () ;

® 9E: 12SE 1.4 UL HF assert B4,
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K& REMFIL

douhle getExpenselimic{) |
1f {Assert.oM)

Asgert.isTrue [_expenselLimit != NULL_EXPENSE |
_primaryProiect = null):
recurn {_expenselimit = NULL_ZXPENSE] ?
_expenseliri:;

DbrimaryProject .getMerberExpensel imiz();

}
MR Assert.ON BNMER, GEE (FF:. MEBITHE) R uTHT
WREET fase, AABRTEHAGELERE. R, M EXEENLEFLH
BE, FTLREZIBIFRTAMNNMER rssert. isTrue () ¥, RIFETR 4870
ITIERE PR IR T )T assertions MB—4TRIE (FTLAMHH Perl 2 HME S R MTiXHE
HiTEERER).

Assertclass Wi d SR, AEEHRNIZFHRFRERAA BT istree)
23, WIETUREML equals O fl shouldNeverReachHere () % 5%,
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Making Method Calls Simpler

EXNSELAY, BETMEESELT (O] (nterface) . H 54 &8 H s FH]
PN, ETARBUERSEHENXE. ATHEME ERE04HERE S
FERFIL,

BB EEN- R LA SRR, [EFK] RREFDFGSME TR
FxE TR, RERERR- -BREFNIIR, BN Z AR Rename Method
(273) WRFTAIHR R AR A . 2040, FRETL GEARNIE) B MEt
HLES R & LA class 4K, i, SE%KE, “BUEh) e e g
RIXABBRYA, FURSELET RN ERRD,

BEESYE (B ZPHE T EENME. Add Parameter (275) K] Remove
Parameter (277) R WY €TI0 WigEE RN ERANIEF RiTiLE
HREKHIBES (parameter lists) , EAELOFEHERREB BB A, HEL,
AR ERA, FATLAERSHTINEIE, DN —EH) %O E W] g
24 MERAF -HERETRESEEEUER, /e BUZEH) Preserve Whole
Object (288) MENIBELL- W%, WHHESEN. WREH I FETRXE—
A8, {RETLAER] Introduce Parameter Object (295) ¥ &Gk, tEE%
SHR SR BTN A%, WATLLER Replace Parameter with Method
(292) EERAHRSH. ImREEHBHOHT KRR PR HUERE R, ALl
Replace Parameter with Explicit Method (285) . 4%, #RETTLI{EH] Parameterize
Method (283) ¥R ERILBEL BEiTh A8,

;{E ?%‘ﬁiﬁﬁ%ﬁﬁﬂ H’JEWEHZ, Doug l.ea E‘Jﬁ{x%x'_ﬂ T */I\Q%: j’fﬁ?ﬁﬁé L con-current
programming ) HEFREMHBRKASES], RAKFRTURIFLRL TR NS
HHBATEBAR, BN ERGEF value object - EH AT, #%, K
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PLIE A 3R (immutable objects) AR HKBEY], By Jnfid b
B! R RES AL 2/

EHEFE -TIRT—PRANFINN: BEHE B IRE] MR (gt
R¥, modifiers) # [FERMgRA . Wl (TEEE, queries) MR &
WE AR, REARXBMALEE - RmRNES: ARES/SR, KA
AEEN RN EERBR RSN, Eik, MREREGIRAMERE &,
FkAFH Separate Query from Medifier (279) 114 TT.

HIFMBORAFERLGEANERR. AR —MENBRETXERY, KL
BALERENRNEMER, AMSHEENKRE, SX5N, BramEsE
g (B HRARRE R G RIRX- ) . R, BTV LU I o St h i
WG R. HATEAN, RENFEYNREXARA, BIFFHLU Hide Method
(303) F1 Remove Setting Method (300) ' { | R 5.

GRS (constructors ) 4 Java Al C++ PFrRINEEIRT 7, EATILIE RS
MEnE TfFa s BT — 4 class, TR AFEMEIX A, {ROTLUAFH
Replace Constructor with Factory Method (304) M4 T#X "Bl THN—5] .

¥kl (casting) & Java TR 5L LA 5 —Rb KT B RS . (RIY R RAE I Encapsulate
Downcast (308) 1 |0 FERIZF  HEREERE, BERLU class A EZ
iE.

AT EMARET T, Java Lﬁ#rﬁi:@ (exception-handling) #Hl, 125
WIREE (error handling) MIWES b, RMEHIHHIIFR, AL
IR Cerror codes) q‘!%xjxh!?lﬁﬂtl’ﬂﬁiﬁﬂ {R AT LLE T Replace Ervor Code with
Exception (310) FIHIXLB B R RN . MAMRRET AR 8 SIEMNE
T, IRROZSEHE Replace Exception with Test (315) il —& .,
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10.1 Rename Method (EFHRB%)
AR R SR IB R R BRI
e A NER.

Customer Customer

getinvedtimt E:> getlnveiceableCreditLimit

FOM, (Motivation)

BB —Fham R AR gk AL s B A0 IR B MR N R, HE, MR
AL, RefMARAITNFAERRE N EYE AL, R GXER,
RERETERER—AU 2. REHEHERERERE M. Lufids
H—THIE: BRLEMELXIRES E—VERILE. RodaakTe
A R B R

NERGES | 2N BREELEDRBLRME MIER. XM Efags
SR MRHRBEAE —BERRA-METD. 0! XEESNER, SF
FRELZ B, THIBEREAR! W RES— MR SRR K ST A
&, POEL MR W, (RAMECRIATE, LhFR Y B,
i ATRE R A AR %, AU % 2R B LR R, I RAS /R
T REFEGHE, MVEHRTATAY BRI, B MR EY. EESE,
BEHN—MHENRERT, £4F OKTEEXEEN, W, BREY
s\ Gignare) PHIFALME—FEELE. MBEFRISET, Iz EEERS
FCRSIITHEREE , AR AN 2 408, #3577 Add Parametert 275 )Rl Remove Parameter
(277) XM 2%,

fE3E (Mechanics)

D WARMEEA Csignawre) BFW superclass 3% subclass TR . HIMEA,
W E4 TR SR BN BT F 1 B,

O FA--MHERS BEa8HIMENT SR, 5IHRROLHE 25 S
B, FHATIE S,

O %%,
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O BRiNR SEHRAMEREHRK.
= WEIHEAHILA S HI RS KR LR EEE - P k.

O %%, Mk,
O K IBRBEFATTHEIFL, BAeefl, SeildmsI MRS SRR
Ay FREFEIFIN.
O #ExAA%.
= MRIFREE class public F L —&%, (RATEEEE 2 MEE .
EAMEAT, BeRBARE, FEBEWRIUN “deprecated” (AEHE
HEED .
O i, L,

;ﬁﬁu (Example)
KU get TelephoneNurnber () R KEITE AR HIE 5/,

punlic String getlelephonedumber ()
relurn ("(" 1 _officedreaCode 1 ") " - _officeNumber):
1
ﬂT‘_E' &wmﬁ‘}h@lﬁﬁ’%ﬁ getOtficeiel ephonelunber () . ﬁf’ﬁféﬁ—’i\'ﬁr@
#, il B2 getOTf lceTelephonelunber (), T B EH getTelephoneNunber |}
mIfCABEE DR, SRiF, R E A & 3
rlass Person, ..

public String getTelephoneNvmber ()¢
return getQlificeTelenhoneNunberi()

1
pablic String getOfficeTelephoreNumher(} |

returr ("' + _officeiresCede + ") " + _officeNumher);
}

WE, RHERA BRI HRAE, el 8dch AT R, S8sio:
By, #UR] CUREIF R S i T

MATRERMKERREANSH, TR TR,

MRITEER WA & A2, RUUHBECGKEERE, SEIHATRRLYE, 4
PALNRERATA. MRAGE, RATLURBEGHL, RS aEes.
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10.2 Add Parameter CRmss)
ErRE e MRS RESGR.

=]
FLoors

mit

AL ERRFIN—THREH, LRI R E BT

Customer Customer

getContact()} E> getContact(:Date)

ENHL (Metivation)

Add Parameter (275) & —MRFERHNER Ti&, BLETUSERELTTS T,
MR RSB T GBS E, TEMROREHE 2o s
RERGR, NIREESARERIn—1 8%,

S L RUSTERMNR. ASETAENNIL. BT RUSHI, RESE
AbHE. DEWHE, LhRBEILAT [FE) B, WATIReME
BRIMKE, KM SRR RS, BARER BN ASss, BU
K BH5 15 (BB Data Clumps.

IWEEMANSBE, RN AT: MEARLESEERET NG LY MER %R
TN, AT ARIEE A MR B AW 7 RO B P 2
R RN ZBRTME&E R BIT6? BER/BE, £18—F. ALY
BYREMIE? LIFIRRZZIRME R introduce Parameter Object (295)

RAVEBENTBEMBY. FL L ROCLETNSY, BRTTRSN i
PRAT R T Al e 2 .
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YEE (Mechanics)

Add Parameter (275) [4{E74F0 Rename Method (273) JEHELL
N BERHBLI (signature) 2 E ¥ superclass 38 subclass SELEL. QAR
W] T B AL BT TR R,
O A MERE, RSRERE, REmNLEmESE. #PLHMN0E
WIRIFER .
= HMIRBRBERUMSEA LT, BEN—RENEEHEES.

a #if.
O fBoeiid¥, 2 e HE R,
2 WHRAEDSEILAN S IR AR AT X — B .
= BRI, Raf IS B RARMHER M. MRk, BASHH S SHER
£ oull, HFNEABERE--MHEARTRMG. TP EREMSE, &
U 0 LR, REREERSERARE.
O HRiE, P,
O REIRREMET A4S RS, FefleBem T 85 . SRex
B, SEFINR.
O MbxIAES.
= W IHE KR class public LRI —802, AL REERE.
EHRERT, FHEREERK, FHERRA "deprecated” (A
RN .
a ¥, Wik,
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10.3 Remove Parameter (B@ga3%)
4 A& (method body ) A EEEAB%

HzesER.

Customer Customer

getContact(.Date) |:‘[> getContact()

A, (Motivation)

EIF RARETRNBE, WETARELFEN. BRI HNEER R, Titm
fil, 2RMBERLIUMIFARE, W ALGTTEN B,

EAEBENFER, - EREAN TR L SRR E R, Tw
SEANEAFME L, BERMA A VR AE - S8R0 S AR L, 0
RUALEERBH, FRALIGHE—ATHER— 0. TRETHEN, £
K ITXB2%] ZLEHIH—IEH.

U2, AT E&ME (polymorphic method) . WEHATH AR KFZM F, AL
EEMENE 6 (RBH) TABLEAXANEL, WIHEHAE LRT. K
TR RS, LR P, A R B PR R A T
ETRE, e BT AR, WHRESEN 2 DANERTTE N L mi 2
AMEER subclass, HHEAM r A THEBLECTENS S, KLY
classes FEREI T MR ST null, BLARARIE - MHEE, tR$EL2
B mRENETEE T BB AR cass, FRbiTOURITRA ELT (L
) HIRE.
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{EYE (Mechanics)

Remove Parameter (277) PIEIER Rename Method (273) . Add Parameter (275)
JRH AL,

N MTTEBELA (signature) RE# superclass 5 subclass LB, WRAE,
W T s ROy EM S R AT T AP R,

O BH--MHEE. BH5RRKE, REEZRALENS%. BIFRENA
s MEE R .
= WRERLENSHDE--T, BEN—TEERILERS.

O #riF.

0 BRI, 4o BRI
= WENFEADEIAMTSIAIAERE, RATROMBRTIA- .

O 4wik, Wik,

O HIHRFWEAFEE SR, o8B AsB R8s m. i8N
. G ITFER,

O MERIFR.

= WK IR B class public EOM— %4F, RA/RETE LA HBERE.
EMEBRTE, $EREACRL, FHTHFILA "deprecated” (AE#
7y EIR

O #iE, .
RTRATLVRAMEN. Z58%, FLRSE G L8 L EfS .
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10.4 Separate Query from Moditier
REWRABNENRHDE

AR RN SREE, BN RS (state) .

BRI T EANEY Bh—HARER S—MRREL

Customer Customer

getTotalOutstandingAndSetReadyForSummaries E{> getTotalOutstanding
SetReadyForSummaries

TIHL (Motivation)

MREABYIE RRE ME, BTENEEBICRER (R Emn) |,
BAERMREMENRE. Rl MERAREAN B, RATLENAT A B3R
WARAMIAT. W2, TERCHEHIE .

TR THRIEN] 5 TLRIER) Bmeal 2 AmEs, EMREHRE.
FHE—FERN: TRHFEFNAEE, $78 G EBENEER. U8R
PR R AR e LA T MM [Meyer]. MR BT A TE—FF. HIFARH
HEFE, PURBERTHET, MERFBRELHYRE.

WRIFAZ A [BHEEELTTRAA] MR SNZRESE DY
AFR B,

IRBITCRIERE] 1 R TERBMRIEM . Rk, 7 A8 Loitich
R MR GERNEEY (cache) THMIRT, RA—FCBNEHER
A BN NN R . BRI AR T R A0, (EIX—BoU 83 A5,
FA e, ReRRBHEER Meyer.
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YEYE (Mechanics)
O g ATl SeiRBIR Y R HAIR
= WRIEES. GERERIFARAE., mFERME M ER, &
et A B B -
O seiR¥, Sefanas, HREHEGHNER.
= FIREH T cer e (WRNZEIXF: return newtrery (1, T
A R P E AR A,
= R RRERE T - MRRTER, RN RS LRI
Tit,
O %%, L.
O f TReEFHR Mool A B8R0 [HTHRENER] - 85, 4
AR REIA T2e), 0 EXRERAEN . SRBAUT, SiFiiA.
O BIRAEARIEIESCE void, THREEETEFEH returr 1),

S‘ﬁgﬂ (Example)

FREHR—AEE:  -EEAANIRE RS, o REARENET. TRE 4

String foundMigcreart(String [ weonle) !
For {int 1 = 0; 1 <« pean’e. ength; 1-+) ¢
if ipecople’il.cquals ("Don"iid
serak erb ()
returr "Don":

i

iZ2 (pecpleli].equala ("Jokn")){
gerdd_oxt(;;
Tetr “JIohnt:

}

eturrn M

A B TR AR
vold checkScoirity(String .. noonler |

String found = ZoundMigcreantipecple;
somelatertode (focund) ;
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K TR AR 2 TF, RE SR v - MESHEREY, TR EBHE
RO FANMRE. ARG A @ e,

Stiirg foundPeorson{Striag | pean el
forxr int D - 0:; i < powple.loencth; 14-1
1% (pecplelil.eguals ("Dony)
return "Dont:

if ipmeplel:. .equals (viohnti) e
revizn "Iohrt;
}
1
oturn Yy

!

e, REE-FREREAAN recoen 7, SORHRFRM NG, g
B, TR, R—FEmz s, REKD FIIR,

Siring feundViscreart (String. | peop_ed s
Tor (Int 1 =Ny 1 < people.lengtn; f++1 |

if {peopleli].equazg ["Don")i{
sendilers () ;
retirn foundPerscn(people);

!

if tveoplelil.equals ("Jokn"i)y
sendalerti);
return foundPeraon{people);

!
returan foundPerson{people) ;
}

e, WEGRHME, #RARN WA BEFE M. LEAENRY,
S R H e R B

viard checkSecur Ly (Stvirg[] people) |
foundMiscraant (people)
String “ound = foundPerson(pecple)
somelLaterCode{[cund) ;

1
AT U AR SR R RS, 0 T LA 33 B R B ) woid:

vold foundMiscreant (Soringl) pecplel
for (Int 1 -0 1 « pecple. lengtn: Zye |

12 Jpecpleli).eguais 1"Don*)) !
sendileri (0
return;

1
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if ipeoplelil.eqgials ("Joha"})
sendaleru i}
Iecurn;

M, AREEANVIRARLELT -2

vold sendAdlers {(Stringll peoplel!
for (irt L = 0 I < people.lergthy -4} |

if (peoopielil.equals ("Dom"iid{
aencAlert ()
retuTn;

}

if {pecplel[i].equals {("John")}{
sendalert () ;
relurn:

i

3%, BMERT, REHNTAEBESAN, BAERREZ T F 5HElEHR
A E SRS, AT LIS S R B i Substitute Algorithm (139) , BiEibe
#{ﬁi‘%_ﬂé

vola senddlert(Stiring.] people) s
if (! fourndbersoxn{people).equals{""})
gerdhiert();
}

H i (Concurrency) =k

WERMRA - SHBREPLE, SENERSF—IMEENBATE: £R 4
PR EHIRE. XA TR Separate Query from Modifier (279) B H1F1E1R?
YL Doug Lea iHRIT XM HE, HBHER: BERFFE PHREEH—
SO IIE. WEADENBHSEIFRBRLEHNN. OFTE4EL
MRERFR MR . XA [EW- 150 A0 IEH & 83T /0750 R O
BREE, FEBPWAHN syncironized. WA E WA B BA BT Y
syrchrond zed, FRAMRM R EAIH T AR B HITE package 2% BIEL private 28
Al BFE, FRRTUHET— ML, RUBHIRE, EHRAE B EEY R L.
K MREER A F RS .
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10.5 Parameterize Method (s@¥msa%0
£ FREHT BV 5. BEREALEPDEY T ARRMA.

BuB—ml, USNRABLEARDNE.

Employee Employee
fivePercentRaise() ’:> raise{percentage)
tenPercentRaise()

ThEl, (Motivation)

PRATHE 2 RINIEFAE T s 8 S IR TR, HINDE LA E B EB
TIAE, XA T, R DEXER [ oEmimBEe— 4w Bl
SHORLEHTES, B AR M. XA T A LB E AR, 4R
w RIETE, FEAM TR NS M (FEE ) M.

YEE (Mechanics)

O H#—-MHHSRNRY, Fealemian® Itie® Cepetitive

methods )} .

O i,

O % [ IRREEENEE] 8 @Ak .

O %%, Wi,

O MPTTRREES LSRR, SRMHUE, BEGHIR.
VRS RI, AR X Rk B R R, AT LA B R SR — &4,
ZFREIL T RN AR R S — MM B Bk, RIS B AR
PR MK E T Parameterize Method (283) .
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ﬁ@ﬂ (Example)
TR MRS TR

class mmployes |
void tenfercentIaise !

salary *. 1;

v

}
vold fivelercentRalse |)
sa_ary *- 1.04;

X B AR AT LU T

volc ralse (Gouble factor)
salary *= {1 1 factor):

IS
J

S BN FERME S A AREERE)

TR AR

vrotected Dollarvs baseCharge() |
double result = Math.minllastUsage (), 100) * 0.03;
iz itlestlUsawe () = 100}

result 4= (Math.nin (lasclsagel), 200} - 100) * 0.03:
i
if {lastIzage() = 200) |
result -= {lastUzagel() - 2007 % 0,07;
bi
Tefurn rew 0 lars [(remllit):
!

LIRACHE AT LG o

protected NDol_ars bageCharge!)
double result = usagelnRarge((, 100 = 0.03;
result +- LsagelnRange {100,2900 % 0.03;

result +- usagelniarge (290, Integer,¥AX VALUE) * 0.07:
return new Dollarsg {result):

}

protected int usagelnRange!irt start, int ead) |

12 (lastiUsage() » star:)

return Marh.win(lastUsaged),end) - start:
else retarn 0;

}

ASBGFAEWTE L Ll [ b BRIV SR, MR, BT EEMY
45
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10.6 Replace Parameter with Explicit Methods
AR EERL S

(A= FMTe I T B B TR T R R

PR ZSHRNE-ITREE Bi—1MRIEH.

void secValue {(Suving name, int wvalue) o
if {name.equals{"height"i){
_hedignt = wvalueg;
return;

if (name.equals("width®)){
_width = walue;
return;
}
Assert.shouldNaverieachdere () ;

4

vold setHeigheo{int arg) |
_height - arg:;

}

void setWidth (int arg) |
_width - arg:

}

ﬁ]*ﬂl (Motivation

Replace Parameter with Explicit Methods (285 53 F Parameterize Method

2830 o QUSROG WM L A R AR AR R
WA B RN AR R e, B At R T AT E 4. A& BA LR 5
HOE S, B AR, 34, BTAAIRITA T AR e $h B
FAH, TS R IR, MR TT LIRS RIS | patL,
0 R ERE. WEUBROETERL, BaRl T U TWE W
B MBLTANSRMBEEE, I [ SENSRM | AR LR rg s
Ikt

AT LE RENRE . MR, RN TIE—MEWEED, AR
AR TN A A5 — A R O A R (boolean )4z BLAY , FREC.Z T Sw.tek. beon ()

thIk gwiteh, setstate troe) EEEH L.
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B2, WRSHAASN BT HERERW, RILANZMR Replace Parameter
with Explicit Methods (285) . WNRFBHEZIZHN, MAERTEELSE—1
s, BAEEMMREEE (setter) BiT 1. MBEGREE S R
AMAT 4, af%EF 1 Replace Conditional with Polymorphism (255)

YEE (Mechanics)
0 HXNEENE-MURE, FE—EREET.
O B ENRAEANT L, FRHASBENFR.
O B8N L5, KFFIEL.
O BRERENE A ERAEE, GmiEHEEAMEA S BN R
O %%, W
O BT ABEGCER, BIRE (4 SR BX.

peX (Example)

AT, BRARFEAENSIME, BT employee 2 TR subclass. LUF
IRFYHETL 2 Replace Constructor with Factory Method (304) HIHEHT R R,

static final ‘nt ENGINEZR - 0:
static final int SALZAMAN = 1:;
static firal int MRKAGER _ 2:
static Employee createiint iype! |
switch {zypel |
case ENCGIKEER:
refurs new Engineer{);
cage SALZESMAN:
Ietirn rew Salesmar():
case MANAGER:
retarn new Manager({):
dafault:
tarow new IilegalArgumentException
("Incorrect type code va_ue"):

}
B TIXR A factory method, BT Rkl i Replace Conditional with Polymorphism
(255, BRI A (3 FH 2208 B0 R 4 ) R B o 0 B 09T RIS 4 £ 57 subctasses.
AU -PRROEORSEN (BT TEERAZTE) . 1%, RENESY
{3 7 8 B0 3 6 3k
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static Employee createEngineer(}d |
return new Engineer();

stac.c Enployee createSalesndn(y
return new Salesman()

sfatic Emplcoyee createManager() i
returt new Manager () :

)
PRRTIE [switch IBAINE A3 B8% [HRESAOER] .

static Fmployee create(int Lype)
switch ttvped |
rase ENGINEFRR:
return Employee.oreateEngineer();
Catse SALESMAN:
retirn new Salosman():
cagse MANAGER:
return mew Marager():
aefaunle:
throw new ITlegalargunentIxception
i"lncarrect type code welua"):

RN 0%, SHEREHWA, ERFAIEBLEEL L.

stativ Frnployee createlint type) |
switch (typel |
Case SNGINEER:
retarn Employec.oreatebrgineer ()
CAge SALESHMIN:
retLrn Fup.oyee.crcateSslesman() ;
a5 MANAGER:
returr. Enployee.createManager () ;
defailt:
~hrow new IllegalArgumentExceptioxn
{"Incorvect type code value");

}

BFR, RIS HHBEERE0EHS, RIS T RS R AT,
Employee kent - Empleovee . create (ENG.NZER)

A

emplovee kent = Erployee.crealeingineer ()

%ﬁ%cmmeuﬁﬂ%ﬁﬁﬁm%iﬁ,ﬁﬁMMECMMeH@ﬁ%ﬁToﬁw
] BT R A
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10.7 Preserve Whole Object (@#ug5&)
P A G BGHAT T e TR AR R H S 4.
AER (R BANR.

int low = daysTempRange().getlLow();
int high = daysTempRange{).getHigh(};
withinPlar - plan.withinRangeilow, high};

4

withinPlan = plan.withinRange{daysTempRange (});

H (Motivation)

AR, X R—MRIE TR S, SRl M. XM
WA £ T — A AR o T B R MR T, o0 S AT AR A 0] B 2
Brfi AR R IR B B 8 SRR B W] R IR PR A b5,
VAL A 5 85 o T LA T 3B B s SR AT ) AR 7 B

B rafLlES K EER (TN Z4h, Preserve Whole Object (288) 1711588
RERHIAEN, LRBISEFREEM, FARM $ AR E L Fid ik
EBEMNNE. A, AR RIESERER N, B AENERETIEMN
FISEHOM &b e HOR R Y

THIAEERA R IR R, MR R R SR B Tk (T o A
(dependency) , YIXME¥MIRIE® S BT RMKT LR, HIBREIHM RS
WE, [FHNE # HAAREAERS] 26, RETRAEXR, HEEs
IR AL T, AR A EEN] Preserve Whole Object (288) .

RibWl B —H# A ER Preserve Whole Object (288) MIIBH. W #EHAED
WE (SR I -, S GBS wE. RITARIX R
Wil N RE— M AR LR — AR, S0 ARENE L 2SN s
I pass by value (%11) ZEFE, FEEFTTRGHER) . EREMN EHNER
IR MK RR] L

Refactoring - Improving the Design of Existing Code



10.7  Preserve Whole Object ( % § 08 ) 289

R HMEREREMT RES MEEHMH SR |, X AR Z ST
FT i R X [ PSS B o 8 ) . A LA, B 18 Preserve Whole Object(288)
RIIRE, 45 0 % % 8 Move Method (142) .

BHAMER L, ol @IERTTC L MR, B4 RN %L FA
introduce Parameter Object (295) .

EA PR B O LR TREEN S, AR RS, X
o F. WRERACEARERE (getter) . RALUEM cnis RIGXHEH
fits I H IS0 %) SAAT B,

fEi%& (Mechanics)

MR HAFRAE S — T B RO, AR R AT a4
Bmi%. WA,

FIBH RS BT & R e 3

BRERERZ - | RHRES | W ZEROEN3E, B5% (A
iR B 83 550 HA R R AR o 2 (getter) | #7H.

L ST

N EE

AT (R CEHRRRE] MY, EH LR

M B TLE D TR [ WM BRZ B3 | R 4 i,

= R, NSRS ACHAL ) A T iR B ot A BB AT

O 0o o o

O o o 0O

O %%, il
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OP (Example)

LURRE, UL > room MEFR [HE , ERMREEE--KFNRHEE
HIBARIRR. S5 M RFEN [LIAREEE . SHsEBER NREEH
Mk, SVRE R BRERTAOHRIZEK:

class Roorl. ..
boo_ear withinPlan (Heat.ingPlan plan) <
int low = dayslempRangel).getLow(}:
int. high = daysTempRange() .get=ight);
rotarn plan.withinRange (low, hign);
1
vlass ZeatingPlan. ..
boolean withinRange (int low, in. high) o
return (low »= _range.getlow(l &&
high <- _range.getHigh(}):
h
privale TenpRange _range:

REL A L4 Temprange TTHFHME BIFFESMMEIE, HHHE M RLEL
withirplan ( AREIRl, FERXADMENMARFER, Rall—Ad s mE . 4
KMTBETLL, RUaTUAT DU EN., T4 RAIBEFRIMFOERE, H
LML EE B TempRange 3 %.:

class Heating®lan, .,
boolean withinRange [TempRange roomRange, in: _ow, int high}
{
return (low »>= _rarge.getlow() &&
aigh <= _range.getdign()};
1
class Room. ..
boaolean withinPlan(HeatingPlan plany |
irt Tow - daysTempRange () .getLow{):
‘nt high = daysTempRange{).getdigh();
return plan.withinRange (daysTempRange{}, low, hich):
}

Wi, KU TempRange $ ST BOR B B 0w B4

clagg HeatingPlan, ..
boolear w.thinRange (TermpRange roomRange, int high)
return (roomRange.getLow({} -»_ _rance.getlow(} &&
high == _range.getHich()};
1
class Roorn. ..,
boolean withinPlan{HeatingPlan plan} {
int low = daysTempRange () .getLow();
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int hkigk = daysTemrpBange() . getHigkhi);
return plan.withirRarge (daysTenpRange (), high);

3

ER PR, HARRA R LRSI LR L.

elass HeatirngPlan, ..
poo’ean withinRange [(TempRange roomBange) |
return {(roorkange.getlow() == _range.getlow() &&
roomRange.,getHigh() <= _range.getllighi:);

'
b

¢lass Room, .
boolean withirFlan({HeatingPlan plazn)
int low . daysTenpRange{).yclLow();
irt high - daysTempRange(}.cetHiah{i;
return plan.withinRange(daysTenpRance ()} ;

}
Wik, BAHFE Low H nigh Rl MEMER T

class Room. ..

1 — 1 roa s 1 T [N

i oy - At = o= i e 13 8 LT LB L T ]

it hiah—=—davsfonpRange O —get gt
returr p.an.wilhinRange{daysTerplazge()) ;

EHTEMNEEDA, RS RM, AT S H | TempRange W &M, ff

CEREWMAH, Fw:

class ZeatirgPian, ..
boolear withinRange {TempRange roonRarnge) |
return {_range.includes (roomRange) ) ;
}
class TenpRango. . .
boo.ean includes {TempRange arg) |
refturn larg.getlow{) »= this.gel_owl] &&
arg.gertHigh{) <= this.gerHight)};
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10.8 Replace Parameter with Methods (MREIRLSE>

WEMMEAES, IPEFGEREABE. %Y PEE. MERZESHN
L (ARE AT — e

BHETEERIMSN. FERARN— A,

int basePrice = _guantity * _itemPrice;
discountLevel = getDiscounthevel (};
double finalPrice = diascountedPrice {basePrice, discountLevel};

J

int bascPrice = _gquantity * _itemPrice;
double finalPrice = discountedPrice {basePrice};

Al (Motivation)

SRR kgt (nEES S REERE, Ao GBI SN
WAL KA BET| S EME R R MR, R R AT g 4R ko
ZHAINRH,

mRERANHSZ —RE, BF [ BEIEZE (receiver) ] 2T ALUAE 598
A MEARE ] KRG SEERTAE. R EARED [XRBRNEARNTS 1
R ktE B, At RSy HEAmmLesl] R RE
RHENAEZEARIARAR) . AR Er LA E L R R 2R
MmN, MTIEBRZMEE. IR ERRNAERES T8, Wizt sHEn—
A~ reference fg /8 iR Fm AT BA R, AIE TR WIS .

B, mE (FATHELE. RBARRNENSY BARRDL LEgnsfm
BB, RAN KRHEEY, ZBRAHTRAR (SR, nRINREE
M Replace Parameter with Explicit Methods (185) $iZs¥gsh— EH, L7
¥R . B WRBERETE (receiver) HHAT—A reference {51 B8 K%
i (sender) . VIR AR EIZH— A reference, HiA M TELBREH.

Hitx, BPRAAARS THEDEN. BHEN TRARSEEIHERZYT
Mo KRR, RN ENELERKIEMEE, MARNNSER e SRR
W Ef. A, W&, wE M MESRER DS EARFER
RBENLER FOFRRKMYNREREF, AFRERREARED . #4
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WL ZEREIABEMANSE. MK, R EEHEBRELR
RREMEENTE, BOEERET | BEAZR 2 BRI L) Lk
b [ERE R BEW] . RTNEDSHTRY, BREdEL MMRE
LR R,

YE¥& (Mechanics)
O WRABE. BEHNTRTERES MRS
O REREAER TR ESR G B AR BRI
O RREHRR. BHRHA,
BT A £ Remove Parameter (277) BZB% LR,

LA (Exam ple>

Bib'{ﬁ{igfﬁ?il'ﬂiiﬁ—%ﬂﬂiﬁ%c BRE A0 A AT R A TS 3,
A=A, BATERHRIZ— A

public deuble getBricel) {

nt bazebrice = _guartity # _itemPrioe;
int digscounlleve_;
i (_guancity = 100 dlssountlevel .2,

&' ge diarountLlevel = 1:
dAouble Zinslbrice =
alsccunted?rice (pascPrice, Ziscou-tlever .
rerurr: [lnaiPrice:
1
private double digcoantedprice (int bagselrice, il digcountllLewall 7
if {discountTevel -= 21 return basePrice * d._;
erge relLIn nasePrice * 0.05:

f

i, BLUTHNTE (ciscomioel ) MRBRERY— BT H
qe:Uiscou;LLevel(Hﬁﬁi:

pinlic double getPricet)
int baseErice = _quantity * _itemPrice;
irt disgounzlevel = getDiscountLevel ();
double finalPBrice =
discountedfrice 1basePrice, alscounneve
returs finalPrice:
}
privare int gelDiscountlevel (1 {
if (_guartiiy » 1000 return 2
else return 1;
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ﬂﬁfﬁﬂ dizcountedfrice(! glifﬁ':f])d discountievel @ﬁﬁ’]ﬁﬁﬁ’%]ﬁﬁﬁ, §“ﬁé%}
&t ge:DiscountLevel{)mﬁ%iﬁm:

private double discountedPrice (int nasePrice, ins discountLevel) |
if (getDigwountLevel{) == 2} return basefrice * 0.1;
g18e return baserrice * 0.05;

}
IR 3307 LT H] Remove Parameter (277) £8 discoun-tevel B8 T,

public aouble gelPrice() |

int baserrice - _quantity * _iteomPrice;
gat MaecountLovel ) ;
(basePr.re);

irt discountlevel
double finalPrice = discountedPrice

retarn finalbrice;

!

rrivate double discourtedPrice (inT hascePrice) {

1f {getDiscountLevel{) == 2) return basePrice * 0..:
0.05;

else refurn hasePrice *

}
TR discountrevel BE-LRH,

public double getPriceil I
int basePrice = _guantity * _itenPrice;
counle finalPrice - discountedPrice (basePricel;

return firalPrice;

}
A, Al A Eadbn ROSERRNNIEREE. BRIREU TN,

public deuble getevricel) |
return discountedBrice ()

t
privace deuble discountedPrice ()
1f {getDiscountlevel (} __ 2} rerurn getBasebrice(} * 1,1

* (.05,

[
h

elge return gelRagePriced)

1
brivate double getBasePrice(} |

refurn _quarntity * _izemPrice;
BRIERLE LD discountedpr ice () MEER Infine Method (117) -

private double getpPrice ()} {
-— 2] return getBasePricel) * 0.1;

if (getDiscountlevel ()
cise return getBasePrice(} * 7.05;
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10.9 Introduce Parameter Object (3IA8 #5338
KB H SRR BI0RTRT I,

L= 2R S 4 -

Customer Customer
amountinvoicedIn(start: Date, end:Date) |:I|: amountinvoicedIn(DateRange)
amountReceivedIn{start: Date, end;Date) amountReceivedIn{DateRange)
amountQverdueln(start:Date, end:Date) amountOverdueln{DateRange) l

TH¥L (Motivation)

FRESEHGLN HERER BisL. TgHTEL 84S FHE—8s
B, REREIERER A class, HElGERBARY classes. KR BN E
Frifi Data Clump (BiRiERD | BATo/LUEER- A RAEH1IX L ¥R,

HELANZERAEN. WAL T ERURIFANE &, R EEAN.
FOEMHNETT FETEEIGKE, , (F0E, SENSRE SRR
AR, oo, BB LA B Caccessors) WAL A S E—H,
R PR T B ER R E NS RRE.

ATHEVSETT AT R AR, M IRERIEBRIRNE] 2, (F Ll
R 2 [ATB TSR class | (0172, JEA, FAME HIIREE 25000 R 500 Wit
BETT- BN, WYRORT ABEFRSF, TR RS G/
.

fEYE (Mechanics)

O BFE- A class, I LARIRRAE S5 0 09 — 4 8 K0 99354 class WANTEH (R
A AECIH, immutable) .

0 i,
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M AR Z S5 00 T R E, T Add Pavameter (275) , LLEIRBTEE cluss
ZEAMBIEATRSY, B -SRER R il

= RAURAHE KRB AR £ s SR AL, HEA VRl BLGR TR
IR@%, HA4ERAERERRRE. KB DR S {TEY,
SIRE— R TR A A B R (H el SRR

O #F Deta Clump (BiFiEED) DG I (LA ZYD , WREELA
{signature) W27, HEUCHBIRANER AR, S ITABOmEL TR
MSEFTE ] WGZE.

0 BB —42% ST,

O BRENBUEH IO, WREALE DRI izl Move Method (142)
HBABHGT.

= SN REAN R, iR ERETH AMRE MAREE,
TTRAER] Extract Method (110} Fi%BUR R — M IH LR &L, B

ﬁ@] (Example)

TR 4 [tkARKTA]  (account and entrics) 7547, T MKIN. 9 Entry I
B b HUR AR B T R A 2

vlags Entry...
kntry (double va_ue, Date chargeDateld {
_walue = valie:
_chargeDate = chargeDale;

Date getDate(}y
retarn _chergebate:

'

double gevValue() {
return _value;

H

private Tate _charyelale:

private deuble _wvalue;

BAHMESRAUER TKH | ) Account, ‘SRTF S #HeEntry 5%, T4 -
R R S H R otk R S

class Account. ..
double getFiowBelween {(Date siait, Date end) {
dotble resu’t - 0;

Enumeration e = _eniries, elemenctal;;
while i{e_hasMoreElementsii; |
Ennry each = (Entry} e.nextElement!);

if (each.getDate(}.equals{start) :|
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each.gelDate() . eqlalsiend}l ||
(each.getDate ) .afteristars; &k
each.getDate() .heforelerndi})

el += ezch.getValael):

1
return resalf:
P
private Vector _enLries = new Veolo«i{):
client. code. ..
double {low = arAveount,getFlowserween |startDate, endbale);
KERIEDENEPKE R " 5E. Fx [—MEA), #llmzrO8ETE
F&) stare M end, RABETHEY upper M 1ower FE, BMENTLSRE
ERER, ERRECHSEEE . T, BMNEHEN Range B [Fowler, AP
Loy BRARRL (RS BRinfte, HAME ANUIBEB— 6 g siE
A8, R UFoRTEH.
clags SateRange |
DateRanrge (Date starl, Date ead) |
_start = start;
_end - erd;
'
Zate getitart{) |
returr _star:y:
}
Dete gertBEnd{) {
return _end;

ﬁr‘vate final Zale _start:
private firal Date _end;
j

M paterange class AR AE, WA, KBFTEEHE final, LBk
R BORIRAE, D £ (o) R3] LA o AT (g, T - R e,
B 5 LB %514 Calasing) HRMNBIE. Tava MR BHE R pass by value
(fFfH) + A% (immutable class) [FZABE Java SR AT HL, Kk
RIEEN FATR B EESEN.

*% f‘ﬂ']{;ﬁiﬁﬂ DateRange ﬁ%bu%ﬂ ge“FlowBetween () @ﬁm@ﬁﬂ*

class Account. , .
deible getFlowBetween [Dale start, Date end, DateRange range!

i
double reguiz = 0
Enumeration e = _ertries.elemencs();
while (e.hagMareBlemen-s()} f
Entty each = (Entry) e.nextElement (};
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if {each.getDate() . .eguals(starg)
eacn.gatDace!] . cquals {erd)
{eack.getDate{) .affer(gtart)
each.getDalel) .beforeiendl ) )

]
|l
fede

regull += each.ge Valuet},

b

refurn resu.t;
}

clien: code...
double flow =

andccount .get FlowBelween {gtartDate, endDate, nulli;

e, ROATHE - TFRIT, EARMRESFITRET .

TAPRELRBER, — UREWERNAZ, BARMER stare 2%,
BoL vetr owberweer () BB M HIBAE, b1 NiEN TS,

class Accocunt. ..

doukle getblowBetween (Jate end, NateRange range)

double result = §;
Enumeration e - _entries.elenenta();
while fe,hasMcreElementsi})
Entry each

1
L

(Entry} e.nextI.ement();
if (each.getDate|).eguals{range.get8tart())
cach.getDate(} .equals(end) |

(each.getDate().acer(range.getStart{}] &k
eact . getDaLe () .peforafend) d)

result += each.getVaiue{):
1
t

return regsult;
J
client code...

double flow = aniAccount.getrFlowBetween

{endDate, new DateRange (startDate, nulll};

RIGH% end BB,
class Accountc, ..

double getPlowBetweern (DateRange range) {
double resulc a;

Enurneration e

= _entries.elecents();
while (e.hasMoreElements()) {

FEntry edach

(Entry) e.rextElement (}:

if {each.getDatel).equals(rarnge.getStart(}} ||
each.getPate().equals (range.getEnd()) ||
{each.getDate() .after(range.getStart (}) &&
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each.getDate(} .hefore(range.getEnd() ) )

resu.s -= each.gesvValuel();
return restlt;

clientc code,.,.
double fleow = zrAZcount.gesFlowBelween
inew DateRarge (startlate, endbate)]:

BT, REHSIAT 12508 BIETLHEE LT SN ER SR IXA 5
g, H— B AETMERERF LA, T, RATRELHICE, L
Extract Method (110) # Move Method (142 , a3 40T 1478.

¢lLass Locount . ..
double getFlowBetween {JateRange range) {
double resuls = 0;
_entries.eletents();

Boumeration e
while [e.hasMoreklementsil) |
zntry each = {Entry) e.nex:tEienenti{);
1L {range.includes(each.getDate(})) I
resull -= each,gesvalue();
)
)
Teturr resuli;
}
class DareRarnge, ..
boolean includes (Dare zrg) |
returr. (arg.equals(_s.arz) |
arg.equelsi{_end}t |;
lavg.aireri_star:z) && arg.before| erd))):

!

IR IRGAMB AN, RAY SRk, WREE AT, R
FEMRTIRE, REIRAEMSDLBER Y,
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10.10 Remove Setting Method (BRIQERE
PRH class PRIFEMER, ROZTARITEIREHE, RERAERE.

FIRZEEAMA R EERE (setter) .

Employee [ Empioyee

setImmutableValue

L (Motivation)

R AN AR T W ERE (setter) , REE XA EBATLERE. W
WEAHESN WA o AT ANEHNE, BRI EAERERAERYT
CERlR 3T Ha b final) o IXFEURE0 RS B Sl DUvsnl, I ELARA o] LUSERR BOAE
WAZ LT R — XA m] B AL 1E RIER A,

WRARGRE TR AT RE T, RS EARFRa AT (Beck]. X
HABERTEHERSP AR ERE RHBRAITRIFRS MMY--Bt, B
ELER TR R M A T BE TR A TR

{’EE (Mechanics)
O MERERE Geter) HUEANHN, FCLETREMERMAH, B
BB EAM T AR ¥R
O BEERE FEEE R R RREH AT SR,
= WRF subclass WL R R B superclass ¥FE 4 private % 7
{5, WAFENREXFGE. XA RER TR IZIAE A superclass
AL —A protected R (BRI REDERE FLITLOMBULLE ., Tib
REAM, FBIAZEE superclass PRIEAE MSREERMRENL
.
O 4, ik,
O BREAEHRE. B e a2 final.
O Wik, Wi
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T4 (Example)

BiE: APEEFAE EAERFT (www.refacioring.com/erratahiml) 8755, &
WA SEE, REEEEEE, WRR DPREREARBZ Y. HE

M- PR
clags Acoount
privato S.ring _id;

AcoouanT {Srrirg &)y |
getldiid

1

vold gelTd {String arg) i
d o oarg:

]

P ERBa 15 M0h:
lags RocounT oo
vrivarte finas. String _id;

Moownt [Bhricyg lap |
_id = la
}

W ETTHE AR A M. T8, WRTTAES TR E 2 o+ iz ST,
clags Booounz
private Siring _id;
Booount (Anripg 1al 4
setZatidy;

void sertId (Si1ing arg) |

io - "FFY 4 oarg:

!

DURTT SR HMEBURI R (RN FIIXH mA R —MIERE, 10 LA 5%

(MR REPRAIANIES. MRRKRES, SEY A FEREERT, ¥

ARERE— M 8. RELAFRBEMIS T, BERM LR RS,
C_Ass Accouni

private fina’ Stripg id;
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account (Szring id)
initiglizeTdiidy;

}

void in‘tializeId (String arvg) |
_id = “ZZ" + arg;

}
5 subclass EE X superclass [ private & BRI, BH M L& BT —LL.

c.ass Interestdocount extends Acccunt.. ..,
private doukle _interestRate:
Interesticoount [Srring id, double rate) |
solTarld);

_interestRate _ rate;
'

AR A nzerestaceoume T HENM 14 BE. BRFNRRPEHELE
i superclass ¥ i 3¢

class InterestAccount...

IrterestAccount (String id, double raze) |
super(id) ;
_interestRate = rate;

INERmMEWS, BLEA--Mre RHNREURZRTHEH.
clasg Interegticcount...

InterestAccouns (String id, deuble rate)
initializeIa({id);
_lnterestRate = rato;

{

N HEEHFEHFEUREN —PMHE (collections) BH:

C.ass Person |
Vector getCoursesit {
return _courses;

1

vcid setCourses(Vector arg) {
_courses = arg;

private Vectocr _courses;

R, RABEDERLBEN "add” BAEME "emove” $B1E, RUBT
Encapsulate Collection (208) k¥ Tix—A.
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10.11 Hide Method (aEmsr @)
TT—NEE, MOHEFT 3 HAb AT class FH 3.

41X A EEAE A private.
Employee [ Employee
+ aMethod - aMethad

ﬂ]*ﬂ_. (Motivation )

H ARG [T al WA ] Cvisibility of methods) . $2 % & #20T W B9
WHIRESER: 5 A class TERIE MRS FIRGRDAR & %EEHRTR
B BRESHEE— R LRSS, RREREH -5 SRR T el
EATAERTH IS, 18T RER RO, IMERARPEGLA, R
Z I & AT X R TR

SRR AR SEmM ATy RE TR ST RO, B
R IE BB R L (getter) FIHEMEL Csetter) PRERATR. JoH S A8
oA THAMBET AR MEIEAS (dat holder) I, i LI,
ME R B HEEAZEA class 24, FREEBMF LY RERETETEY
public, [HHn]LMHECTIRSER, nRIREBE I EREEN private. FETEMA
TRV R, TR LR R R R R R T -

‘f’E)hz_\t (Mechanics )
O SREAFRAT TR RGN UE (R |
= A lintsyle TE, JORSTEMRE. LRAED—P class THE
SRR E TR, A AT 7T
© TR AR (setter) BT LRMBT.
O AT RERE (KA B By ol LR
O BRf—MEMNEEZE, &R

> MAATELMRE, RITEMEARSHLEE, BT BERES
AR AR AR I, RERRRBL.
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10.12 Replace Constructor with Factory Method
DA T R# ] B (RS0

PR ATETE CIE R BT A DA AR R R E M1 (simple construction) .

¥4 constructor (FMEERI) Bk factory method (LI EHD.

Employes (int type) f
~Lvbe = Cype;
}

3

static Employes create(int type) {
return new Employeeitype);
}

THAL (Motivation)

£ H] Replace Constructor with Factory Method (304) B9& 5 2 WAz HLE A
subclassing 7T f2 LA factory method B 4K type code. 17 Al 88 % & EHLE type code
RIS, TR, MIRZEPEEIL subclasses, FFLL subclasses th 4 MR
type code REIE. AMBLTHWEARRMREN ek ME] , EREEES
Wi RE R A Factory Method [Gang of Fouri.-

Seot, MAMIE R A RE R EE, BITLEA factory method K14
. Factory method 12 Change Value to Reference (179) Hi3LRk. #RHLTTLL
Y175 factory method RIF BN BRALY], EHERFHOIEITL.

‘f'Eiz'E (Mechanics)

O #E 4 factory method. it AN GHIHIE K.
O % [ EEEE . Bd (7 factory method itk | .
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O #XE#R, &KEFN.
O # MR ST A private.,
O ¥,

CHl: REBEH (TFEN type code) BIEXIR
LEBTRRZHRAFIT: R IFNRESE. KL employee B (BT .

class Emplovee |

private nt _cype;

static fimal “no ERKGINEER = (;
static final int SALFESMAN = 1:
static {inal int MANAGER = 2;

Erplovee (InT type) |
_“¥pe - Lype;
}

RAE N employee IRALAEIM subclasses, 41304 PEAIHIR L type code, I
H, REBR VY —A factory method.

slultic Employee createlint cype) |
Teturn new brnlovee (type)

}
B, REGTHITARANHTEM A, T80 LG 2 factory method,
I FE R A A private:

coient oode,

Toployes eng - Enp_oyern. ¢reate i zrployee. TNGINEER) ;

class Tnployee, ..
prilvate Enploves (1nn tyoe) s
_Lype = type;
H

o6l BIBZRFE (String) BIER subclass XU

AL RIERHRIM| 2 RUE, Beidan T e yenzr an
AMFEHER | R B METB M class) BFTT . R IEE LA Replace
Type Code with Subclasses (223) ' type code %4 %) Employee [ suhcluss, 0%
Wiz ] factory method, #iX4E subclass A )" Basd ko e
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stacic Enplovec createlinnt type) |
switcl (typel {

cage ENGINEER:

Ieturn new Eagineer(;;
cagse SRLESMAN:

refurrn new Salesmatill);
cage MANAGER:

return new Manager{);

default:
throw new I_legalAargumentException
("lncorrect type code value');

!
AR R, RBEA - swicel BA). WREEM—A B subclass, AW AE
WHAZE N swi-cn BN, ik LMRERLE-

BT AN switeh WA PMFINERMH class. forvame (). F I BEERFRE
BB RAY, EMWRE LR Raname Method (273) f—HMEKR. BRRER
AL CAREL BRI FHFETIR (string argument )

static Employee create {String name) |
ey
recirn (Enployee) Class, forkape (nane) . newlnstance();
b ratch (Excepiion e} |
throw new l_legslhrgumen-Exceptlon
("Unable Lo inslantiate" + namel;

)
IR Toreate ) BRI int R RAFEM [create ) B string B _:

class Fmplioyee |
static Emplovee crestelint tyvpe) |
switch (type! {

case ZNGIMNEER:
return creaitei"ZIngineer"};

cagse SALZSMAN:
return create{"Salegran't;

case MANAGER:
return create{"Manager");

default;
cthrow new IllegalArgunerntExcepticn

{"Incorrect type code value");

}
B, BRBN create BEMIAMNE, #THZHDED:

Enployee.create (ENGINEER)
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Brich:

Triployee,credte ("Engineer ")

TERZE, AT UE create BE, inthiEX| BET.

M, MEFEFNHO employeesubclasses, MABEEHY create ) FWHT.
HEMFWR LT HTHNE, E8F MDA WPSHRERY fbEE S iR,
WARATLER LIZIT R, R AN RRICROEN S (AT R ) . IR
—X., BN NFH subclass, BROARM—HEN. XOENTHB 54
NSRRI . GRAF, BMER M T #HRILHE, W LI R Parameterize Method
(283) =i Replace Parameter with Explicit Methods (285) IHHsE .

Ao CRREEREMA class. forvane) ] MIRFE: SHASTRET subclass
BfR. ADRHARAKER:, BANA AR TIT S, T factory method
FIT B ARAT G . IXHR T ARER infine Method (117) %% factory method] 1)
— MR,

EH: DLOBTREREN (Explicit Methods) BJER subclass

BB — 42 EREHE subclass— F MRS, LRI LA
subclasses, W A'ETIAA ML, X &i2feZREHA. KTAF I HME0M Person
class, EH P4 subclass: mMale Ml Female. B superclass 4 #4 subclass
2 X—1* factory method.

class Porscr...
static Person createMslie(){
retiurn new Male{);
'
statlc Person createFema’el] -
refurn rew Foraled)d;

UGBTI F R A
Perzon «ent - new Male{):
ok
DPerson kenl = Porson.createMalel)

HEX R A superclass H2R%00S subclass, HUEARBE SR, 0T H—ATY
BT, @i Product Trader 47 [Biumer and Riehle]. # A% B0 T 10
AREMEERMEH, EEANBOEE DL e 4,
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10,13 Encapsulate Downcast (g% ra T )
KA GHREG AR, GTEAFLORAITRT [HTHE] (downcast) FyfE.

TR (downcast) BHERPEH .

Obiect lastReading({} {
return readings.lastElement ()

h
Reading lastReading{} {

return {Reading) readings.lastElement(}:
}

L (Motivation)

(LSRR Cswongly typed) 00 E 7T, HTHEREEMANTEY, - Z LR
WA RIS FR S o2 @AY, SRR R 2 48 a8 sy
FHERRE T ERMATE. B, mT DI85 ki i
W, FEREEHEEDE FMRER THEMTUIEY ], TR Java 55305
7, NA Java 3077 template (HER7) M1, B In R4 MBE (collection ZH
Hidi— MR, WO THE,

MR R — R LR TE R, (DRSS AR D . BRI R R
HORF—ME, HAHRBE [HETRRIANS ] KB ERHE LS Cignature)
BTHE & B REIb Cspecialized; 1E3 . B 5 EMI R EAT .Y retumn type ] subtype ),
IFEREREN G LRI TEREM T, XSS TR EERE S R
MEARHT, I B A SRR B R 5

LLEFr AR m. %O TRPEARE Clerator) B (collection) | MIRRY
8 ERE. RN AR AT S M ERET4H, RIGE A EHR AL &
K%,
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YE7E (Mechanics)
O R TR REIRIEE TR MR (i A,

= R MEAE R HBLT [RM DB (collection ) 1L HE (iterator) |
Fred s,

O ¥ FHEA BRI R .
= SRR EEE (collection ) {3, (1] Encapsulate Collection{208) .

EH (Example)

Tﬁm%¥$s&uRHMMQﬁ%fﬁ%Iu&ﬁ%ﬁ'&%%1mxmmhmu
WEH, BT [RIF Reading 3% () vector PIRRIHEL MLE:

Chijerct lasiReaaingl! |
return readings. lastklenent {1;

B 12481 X R SR
Reading lastReading!) |
returr. (Reading) readings.lastElcoment ()
T
SEAE CAEEN, LEBAMRBITENL. Q4 T4 Reading B& : fy@v
AT site class 1, FFHRF LT I NROALHE (M
Reading lastReading = (Reading) thefite.readings () .lascFlement. ()

R UM "ATHR RS EA. SR R,

Reacirg .aslReading = LheSile.lestReading()

CLB%s Sito. ..
Reading lastheading(}
return {Read:ing) readingsi(). lastElenent () ;

}

AU BB, B TRFIAY]  Cretun type) % BEiREA RN subclass., il
ARURT HREL A Csignawre) | (BIFFSTIE S B IRTD, 1y i858 500
ST — 1 subclass Balif EHA Y superclass, SR R AR X A
subclass ANSRE I superclass HFRAMFTRE (comract) . (iEiT, {00 i,
BEXN RN is-a LR, R subclass 18-a superclass, BIMICEEH 7 subclass
A 2R superclass &5 KT 82, )
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10.14 Replace Error Code with Exception
UFRIRLHERE

FABRERE MFERAD (special coded , LI ERSEFIES IR A,

MERE (exception) -

int withdraw{int amount} {
if {amount » _balance)
return -1;
glae {
balance -= amount;
return O;
i

J

void withdraw({int amount) throws BalanceBException {
if (amount » _balance) throw new BalanceBxcepticn{};
halance -= amgunt;

}

FHHL (Motivation)

MAEG—#, UHSBRUSHE, -BEFHE, GRTELALE. BEuy
T, KT RFEeT, B — MRS, XM RIS —TT WLTi g
KoM IRARAH BHELRE, BOARGERBET) . RERMRE
BT R B, HXR TR ER] ERNTEF AN, mEERRR
R, AP EBES, BagBOLERFmatrif T, AuSanist
HWEE, mERULEARNFAELA.

BT RETRISRNOT, B4 -2RE IR R, SRR
(routine) RIEHERS, EHREILEMAMFHEXMHE, 700 L HARER
TRREEE M (call chain) il £ £ FEIEFRM SRR
e, Unix SHEH Cobased BGHES AR DUE IS R T8 P 00 BTh ok 20 |

Java B -WEHRMIREETR: BH (exceptions) . XMH A2 B UL, K
AEELAME [HERT M THERAH) 4HT. XERETEALER—3
WEARMAEEREG, AT RN ERAREER I i,
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{’EE (Mechanics)

O HSERMFENI4R checked iT R unchecked.
D MBWE ST AEE RS TERSE, Wil unchecked FE .

= WRHAY checked B35, F eI LIF #— exception class, 0] LI{#
HILE R exception classes.
O RFZABEGNTRAE, WEMEETANEE, = NERRE.
= R AKME unchecked 7%, HAMIBBEAER, FEEBHIRE
FIMGE By, mRBRUT . SnFIti.
& BRI checked F%, MARBEHEA L, FLFE vy REW
W %R 2
O BrCZEBEOEER (signatre) |, 40 Bk U H

NRRFAFEMME, BMBUUIFEATEEB R R A, RAT DI S N RIS 0
i’

O B RHIE I3 %2 checked I BL unchecked.

O & PERE. EHTERR R, B AR N F a5,

JHE 2.

0 Bl &SmEEEA. LEAE EE SRRk,

O %iF, A,

0 & BEARAOETE, SHREHERY. SRE30, TR,

0 HEzIARE.

et (Example)

REEE AR LA IRA R4, R BB R B R R g, &
ARREFRD? T TEEH 705 BB T AR

21438 Account. ..
irt withdraw{int anoua.y |
iIf fancant > _kalance!d
retiLril -1;
else ¢
_kalance «= arouns:
returrn (;
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1
1
privete int _halanco;

AT ILRACH R ST B B B i T checked R3S unchecked 7% .
RYRBET: WAHERTU TR RAS KEH, RELFMEH
withdraw () IREITUTRTE. M [H&4%] ERANENIE, B4 BHREY
ATHHERE L MWTEE R b PR MRIEEE (e — T TR | ),
FRENKRI B MR} unchecked B4, W—HE, WNE (BRI & wichdraw (B
B uiff, RACAAREZEOFEHETERBHI BT G8F: XE—1
checked 5+%) | MAHURHLAR TIRA ETE BN FE, FVIUHNER.

BBI: unchecked 5ht

TR A4S unchecked 58 . ERIX M RNER FAPRE A F 0 FTRE. HARE
RRTTRASRNA, SRR withdraw ) REAGRFEIN, M HiLEEER
ARIEHER AR TRREF T I,

it fdf:ccunt.withdxaw{angunt] == -
randleCverdrawni) ;
@lse doThelsualTaingiy;

EARRE 2N Ee - SR e TN

IT (taccounst.canWithdraw(amount) )
handlegverdrawn(} ;
alae |

accouns ithdraw (amount.} ;
doTheUsualThing () ;
'

BIBUE, SiF R,

W, RFEBRERE, JFOBETHSBINMHRY. 0 FRLF GRELTEE Y
) e, TR, BILLRBAA - B4 (guard clause) R 25X HH Y,

vield withdraw(int amount) |
12 famount > _halance)
fhrow rew illegalArgumentException (*Amoun- too large*):
balance -- arcurt;
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L IR G BTURIRIR, BTN A% (# ] assertion 354k AR HLIR X — K.

class Account...
vold wilsdrawiint anount)
Asserf.istrue (Maufficient funds*, arount <= _balance]:
_halarce -_- amcunt;

class Assers. ..
static vaid 1sT:ue (8iring corment, toolean test)] |
if {1l test) |
Earow rew JLntimeExcenticn

("Aasertbion falled: + COMmentd;

}

BE: checked BH
checked ST BT ABATR, HARTR Y RIEH) —EEHRE,

olass Ralancoixcepticon extends Exception 4
WE, WERRERMT.

Fry |
account .withdrew {amount) ;
dAaTreldsuaiThing ) ;

b rateh (BalanceExceprtion e) |
hand” eGverdrawni;;

£ FREE BB v hdraw ) B, T U BEEFEIRR,

vold withdraw(int amount) tlrows Balancekxceptlon |
D ojamcunt > _bhalarce! chrow new BalanceExcep. _oni) :
_Bd.ance -- amounl;

}

RAEFMRGN T Rl — WA BB G WA & ST AR &%, T
EHRCE. DRAMBES, BOPRRLTAAT, 0% 4RE00R0E
P .
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XFERT, BATLMEE — N el R . RUGVAMERTRRNE R A

if {zecount.withdrawlamount) == -1}
handleQverdrawn (] ;
else daoTheUsualThingl():
class Accounc ..
int withdraw{int anount) ¢
iZ (amount » _palance
retural -1
elae |
_belanco -- arount;
revdrn O;

3

B M A newiichdraw O B, IFEIIERE.

vold newWlthdraw(inl amount) chrows BalanceSxreption |
if famount > _bhalance) throw new BalanceFxceptlonl):
_hatance -= amount;

nia, lﬁ]%ﬂ%ﬁ’] witharaw() BB, iiiﬁﬂﬁﬁﬁ newlithdraw():

irt withdrawiint amount)
17y |
newWi Lhdrawlamount ) ;
revarn {;
} ratch (BalanceException e) {
return -1;

}
FEARLLE, WIS, AR LUE—& [RRAGHM] S0y  HFR%
HyiRmE ] -
Try o
accouan: . acwWithdraw (amount ) :
doThelUzaalThing () ;
b oaatoh (BalanceZzception e)
handlelverdrawn{) ;
HTHIEWREHBTT, MU RERERETURT. JH8. FFEHM & BRR
B, INMEE TR, 1 Rename Method (273 1B 4B R LA,
FE S IAREHF.
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10.15 Replace Exception with Test
DA ER AL R H

BLA—4 TR T & ) 040, IR T —1 5.

BBORME, FETARERZTEHRE.

double getValueForPeriod (int periodiumber) {
ery { -
return _values[periodiunber];
} catch {ArrayIndexOutOfBoundsExceytion el {
refurn 0;
}

4

double getValueForPeriod (int periodMumber} {
if {periodiumber »= ~values.length) return 0;
return _values[periodiumber};

}

I, (Motivation)

FHE (exception) MINHAEFERIE FH— Ak, 12/ Replace Error Code with

WEURE N, SHBLHLR, AP AT L A b S IR I8 B AR 1)
Aventinus P87, W13 K 4024t BN [Jackson]) . [R¥ | RNiZEE e
I, ERMAT A, R [t SR iR | BIAT 4, TR S 44
Fren | BIE . ﬂ[lﬂﬁﬁﬂj\%ﬂm%ﬁmE’Eﬂfﬁ@lﬁiﬁﬁﬂﬁﬁﬁﬁ’l‘%ﬁﬂ A
AIRAPIEHE NI, o BT B R

E3E (Mechanics)
O EEREOER S 3, S — Y, FERBAN carcr KETHRILRL ]
PR E Y L r b,
O # catck BB A~ 4 assertion, 0% cateh BT A2 AT
O #iF, M.
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O BRAH cancn KB, BREY v REAKKRTE N ooy 280, RISBE
try K.
O %, Wik

6 (Example)

T £, L -4 Resourcepool AT REH AN S, WHA K
& (Bl BAR AR IS, database connection) . XA EWHRA TH]  (pools) |
AR AN, — PHUETEAREE. SAPER —GEEn,
Resourcepool MHM A AT PEA—HBEELS, ABZOBHEEB
[EARTEL . . SHPEE -6HIEE, ResourcePool M RHLKZIHEM [
FECTHEE | B (ol HEREMA ] . W nl TR | AN Rk,

ResourcePool XY S €4 - 1 F .

P (5 B AT B U T B %

¢laps Hesourceznol
Eesource getIesosurceln o

Deaolrce rvesult;
Lry 1
result - (Rescurce) _avai_ab.e.popi);

_allorated.pushiresuls: ;
ratrrn resals;

»cateh (BrpoyStackExcepsion e)
resalt = mew Resourcel();
_al_ocated.pushiresult):
returnt rooult;

1

}
Stack _avallable;
Slack _allocabed:

B, [THEERAR] TAR—HERS 0, FEEF iR R
{exceptions) FIXF[EH .

BT LEZENRE, RELDTERN—AE SREITIR, HArh b [7TH
BRI R MO

Regaurce getRegodrcel) |
Rescurce result;
if (_available.igEmpty()) {
result = new Rescurce():;
-allocated.push(result);
return result;

}
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glge |

Ly
regu.t - (hesocureoe) _avallable.nopl);
_alliocaled.pashiresuli) s
revarn result;

b catch {CrpoySiacxbxception &b |
result = now Rescurcel):
_a_loecsled, pushizesulto) ;

return rosult;

4
WA gerresouroe FOAZRER T S B3 1. TR assertion (R UFE — 4.

Resoutce goetRegsource () |
AesOLrce resgult;
i1t (_ave.lable. izBorp vy
regilc = new Pesource();
_allocared. pus™(resii=);

raturn resulz;

else |

by
result = {Resourcwr) _avallable.pop();
;

_a.located.pussiresalel,
refirn tesualz;

boeatar (BuglySLackixception e)
Agpgert .shouldNeverReachHare

("available was empty on pop");

result = new Rescurcel!l:
_a.located, pLeniresul L) ;
relurn resull;

T ESE ASGert...
statlic wolg stosidileverReactHere (St : a9 nessage) ¢
throw new Runt ivekxcent Lo (Message) :
!

FEIWA R DB L, AT U ooy ORI UUB - - (KB 4,

IR <oy KBS BB,

Hesoaroe getRescurce(l |

Regource resuly;

17 (_avai aboeo.igimpty it
result = new Fescurce();
_a’located.pushiresult):
return regult;
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}

nlae {
reault - (Resource) _available.nopl);
_allorated.pust{result};
return tesnitg

}

FiRXZ REA TR, ] AR &H{CD (conditional code) HHTHIE. A%z

f£ 1 LL{E A Consolidate Duplicate Conditional Fragments (243) :

REoscurce goethoscuscel |
Resource rest.t;
1T {_available . isBuply ()
result - new Regouarceodll;
2.8
resull = (Resource) _avallable.oopf);
_allocates.pushiresult);
relarn regult;

Refactoring ~ Improving the Design of Existing Code
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11
RMEREIF X R

Dealing with Generalization

F—MERTEL T I HEGMIBEX A | (generalization; 7031 K BFSEI A class
AR D, K TELMAN (methods) FTFHATHRERZ D, Pull Up
Field (320) 3 Pull Up Method (322) ETH T34 class Frif gk AR RS s,

Push Down Method (328) F0 Push Down Field (329) ¥ class 1 o) 4K A& 7 B 1)
FHIRS S . AR B AR FRral, ST 13 -4 Pull Up Constrictor Body
(325) 0B BT R MR BUE T, [N 4 Replace Constructor with Factory
Method (304) THEBEA.

DURTTE VB KGR, Ny LRSS, WL Form Template
Method (345) Ko (IS S AR &4y 45,

BT VSR ARE R HE A class Bth2 4, IRIBAILLEE V8T classes, A 2o 1
R Extract Subclass (330). Extract Superclass (336) F Extract Interface (341
iR AT EH TOE, TRk th AR AR B Mis T . o0 AR EAERLR)
A Gype system) TR (mark)  NSEAMRB, Extract Interface (341) %53
HAL WERRIRA AN ZP T classes B4 TTFAAE, WD Collapse
Hierarchy (344) ¥V 185 .

TNREE RS EH T RAER, FEEEENHT 2SI (delegation), H4,
Replace Inheritance with Delegation (352) Tf L\ B IRIBA RN H B0, HDHR(R
XM BRI i el 5 Replace Delegation with inheritance (355 ).
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11.1 Pull Up Field (@E® %)
™ subclasses 77 HH[F B4 1%,

Bt —EEBE superclass.
Employee Employee
E> name

1
Salesman Engineer )
Engineer
name name

fJHﬂ, (Motivation)

d R A subclass RAHH AR, KFARFELIEPASEREY, FELLITE
MNMEERRHE, SARAMYES ER. IFNAEEHEHUMNLE, Hib
FRAHER . AME+ HMAEATER, WM AR U ER BT
G R IR T 8GR PRERTT U E 140 B superclass .

Salesman

AMERANTEMECET: AATEERT EYREEASE L e i
FEH BT T A A subelass B8 superclass, MR [ EHMITH 1.

f’Eﬁ {Mechanics)

O HRFHEFZ IR, 0070 T TR R, Bk e LR R 7 At
H.

O SRS B 2 MR 0D, SEA e 10, 87 — D B RRE RIS superclass
spcdingiok g itz B
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a i, Wik,
O {1 superclass HFFE Mk
= WX b R private, FRUAZIH superclass B B protected,
IX ¥ subclasses A 884 H v
O B subclass T L,
0 HiF, A,
O HRAT superclass (¥R M1t A Self Encapsulate Field (171) .
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11.2 PullUp Method (@¥t®>
TR, R subclass T B EHANER.

BiZELEE superclass.

Employee
Employee

> gethiame
| T .

Salesman Engineer

Salesman Engineer

getName getName

"Wl (Motivation)

iEﬁL TAER] ZRELM. RE [ESMWDESE] A% B THERRY,

[HR | HERZROAHATE A, (RSN, Bief, NEREZ A
U&iﬁ gt dils s - EIREE s D) K. B, RREE
a ERH,

MREANREAF R subclass T RAEIREAR CENTTRATRERENL [ D -%505
BER), XHART IS WK Pull Up Method (322) EMHE. MR, HRITH
SRUMEME. RETUHAFROBER, BEFUNIHESASRET, BiXH
IR E R IAL, AW, MEIRETRE (TREERMN R M
LREMTRAEE: w8 enBEERTERICNRNT Y.

Puif Up Method (322) M BRHMEMTHER ., RIRERHA T [ 54
4] subclasses METRE& | T AT (BT E MUK SH0REE | )5 K ke
. XK, BEENSREREETHRERLERRNSH, REEREIH
7 (generalize) ¥ superclass . 24, MBROELE, b —XRB R
A,

H RIS 0L R EAEH Pull Up Method (522 ): subclass TR %E S (overrides)
T superclass B R %, (TEMTSRA0AH DA Tk
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Puil Up Method (322) Zf¢R RBEAME —n ik HERAMefRr g1 THE
3 1 subclass 1y~ (HILTF superclass RN, W ¥ s AR E MRE. IRATLLE 2
WA FHETTE superclass, = /1 superclass *HEE Y MERE R (TR,
PRI T S I M MR R LR (signature), Wi — BB (delegating
method !

L B A s O B AR, Rl el LS L Form Template Method (345) #JiE
HHEMNESR, ALBEFEN.

YE¥E (Mechanics)
O RE [HRARK] #2538 (identical) -
5 WRFUCEEEFE LGB THRNT, E5ac—8, T{HEA
Substitute Algorithm (139) b0 5824 2,
O mE FHEARE] BEAA Gsignature) RE), #IRE% 2 LG5 7
FE superclass PAEAIRIEE 52 .0
O 4L superclass HWHE bk, HHE—A [FrR A% ] MR BT,
Wl LHE, RISRF.
= NRRFRNE g Ustrongly typed ) i&77, M [FREETHEREL
SO T —A TIUBSL T subelass, FRMBL 1~ superclass | M98 %, 7
TR superclass W A B RBFH Mg RE
= W CHPRARS | AT subclass 1 MEB, IRATEMEN Pull Up
Fleld (320) Kz id B superclass; BXFH 20 LIEER Self
Encapsulate Field (171) , JRJ5TE superclass FHEUH A4 (getter)
il pof E T

O #5 A [N subclass B3, .

O i, A,

O &~ HE [T H subclass B¥ s , EFHEIT superclass |1 195 %4 1
FIRBEZ BHFEENR.

0 MEXRHNARE. EFRA RO RN S50/ H superclass.
TH (Example)

HLL customer X% (W% ], EAWAD subclass: (7 [EEIRE,
RegularCustomer MR-R | i B Preferredcustomer.

Refactoring — Improving the Design of Existing Code



324 Bl DHEREXER

Customer

lastBillDate

addBill{dat: Date,
amount:d_c_nubie_}_

/N
| _ R

Regular Customer Preferred Customer
T i - ]
createBill(Date) createBill{ Date)
chargeFor{start:Date, chargeFor{start: Date,

end:Date} ) end:Data)

B subclasses ERFT— 1~ creaverill (RS, JT NALFSER ¥,

vold crealeBill (date Date) |
dnuhle chargedrount - ¢hargerer {(lastBiliDate, datel:
aadBill (date, chargel;

W Afe E B A I8 - HF superclass, M- 4 subclass [ crargekor ()
FHAMEL RO superclass P AW crargeror () IR E R

class Custoner
abstract fouble clargefor(cate start, date endd

T, AL createn: 11 () REMEH— subclass 35 T 5 superclass. $[1
BB, AITHERTIEA subclass B createrill () BB RISREITIR,
BH /o BEER2) 4 subclass ) createrinl () AR, SIXERIE IR,

Customer

lastBillCate

addBill{dat: Date,

amaunt:double)
createBlll{Date}
chargefor(start:Date,

end:Date}
Regular Customer Preferred Customer
chargeFor{start: Date, chargeFor{start: Date,
end:Date)} end:Date)
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11.3 Pull Up Constructor Body (@s@#ais L)
RA & subclass FHIFT— iz 4y, eNEIAA U JLFer—EH.

7E superclass FHIE—HEEH, FE subclass EERDBEE.

class Manager extends Employvee, ..
public Manager (String name, String id, int grade) |
_hame = nama;
_id = id;
_grade = grade;

4

public Manager (String name, String id, int grade) |
super {name, id):
_grade = grade;

}

¥ (Motivation)

MR Cconstructors) RIBFFHRAN . AR EERE, $HUIHENE
BT EEL MM,

TRARE W KA subclass FHEEITERITH, TS NS LW IZEE LRI Y
RGB—MMLRS D, RERHXOBRIRAE superclass. X MEHHT S,
MR AR AT T RN | SRR BT superclass T 4
PSS, JR/0 UL subclass M0RMME., RELEE. (B superclass MRS | &
#& subclass {435 bR B AOME—20fE. X HLTBEISIT Pull Up Method (322). N AR%
VATE subclass "4k & superclass MBS R% GRS ME? ),

SR EVLPL T &, Wl A0 1M Replace Constructor with Factory
Method (3041,
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{’E?ﬁ (Mechanics)
O {1 superclass P X — MG RH.
O % subclass 44735 o 8RR FE TS B superclass HxE eR AT
= WA THER subclass W EE AL A BN A

© R LR B E| subclass G REGRIGL . REFENE
superclass FIZIEET

O ¥ subclass #i% B3 A L H{CEBME, SMAHFERK superclass HHEH
5.

= ME subclass MIEREFWHAATAUDHZ LWL, H2A superclass
§38 f B0t TR IT) ¥ 42 subclass BT R ME—BhiE

O i, M.

= N8R |15 subclass Fy i RALAHH WL RALES, FRA] LA 5 B8R Extract
Method (110) B —E o853 — MRS, RISER Pull Up
Method 1322) X% % ¥ E 4% %) superclass.

ﬁﬁl (Example’

b — M geas [ | & employee class f1— 4%~ | £F | f] manager class:

claws Buployeo. ..
protected String _nanme;
protected String _id;

class Manager extends Fonloyee, ..
public Manager (Strirg rame, String 1d, int grade’ |
_name - name;
_id = id;
_grade = grade;
}

private int _grade:
Employee BMEMIYZA employee MIEHREVP B, WX T—4
Employee MIEEA, ¥ BN N protected, 7R subclass MiZEHE

class Enplovee. ..
vrotected mnpleyee (String rame, SLring id)
_hame = name;
_1d = id;
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i
WIE, M subclass il AT

public Manager (String name, String id, in: grade) {
super (name, id);
grade = grade:

}

JRREUCTEEL, MERRTHN T RRARE. RREUTAE,

class Emploves,..
boolean iaPriviliged(} {..}
vold assignCart) ..}
class Manager. ..
piclic Manager (String name, Sctring id, int grade]
super {naune, id):
—_grade = grade;
12 (isPriviliged()) assignCar(); /; every subtclass does thisg
1
boolean 1gPriviligedt) |
return _grade > 4;

3

BARER I assigncar () BI4T A5 3 superclass #1SH S, A e aEr
M _grade HIR/E A RENIT assigncar . WHEBED Fxtract Method ( 110)
A Pull Up Method (322),

class Emplovee. ..
void iritialized) |
if (isPriviliged{)} asgignCar(};
c1ass Manager, .,
pukclic Manager {3tring rame, S.ring id, int grade) |
super (name, 1d);
_grade = yrade;
initialize(}:
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11.4 Push Down Method (@& %)
superclass FE)-E MR E 54 (MiFEE) subclasses F%.
XA R M FE TR £ I HRYE subclasses % .

Employee
Employee

getQuota

=

ﬁ Calesman Enal
Salesman Engineer gineer
] getQuota

WL (Motivation )

Push Down Method (328) H1AFIRCT Pull Up Method (322), MEATLHER L
1T M superclass # F 457 0 subclass B, &AM Push Down Method (328), =
W RARMBETT . 1 Extract Subclass (330) 2 JSfRnjee&EE,

ﬂ.:-ﬁ (Mechanics)
O #AH subclass T AMEEE,  superclass 19 A B T B4 —
subclass F# P .
= W BEEER superclass HIEESHTE % protected. it subclass B
BARBES T EN. MRDEHEERRLEE T subclasses,
EERTUL A8 SR EEM superclass 52 4L 13 7 B %
Caccessors) « WA VT A KA public, #7349 Y protected.,
O MIER supercluss I8 4.

= FURLABEAR RS SEE RS RN, UEa s
subclass.
= WEHLEET 4 superclass MRV ILEE, ahin B
EHAENT subclass PRERR, BN superclass EREZA, T2 Mk
AT LATE superclass 4T & 4 5 00 MR i 4.
O 4k, Wik,
O FXERHAFE T FEERHE subclasses T,
D ﬁi’%’ ﬂﬂﬁno
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11.5 Push Down Field (@mT®)>
superclass 7R EAMEE N #5r (T0F2#) subclasses H %],

B MESBETET AL subclasses % .

Employee Employee

quntz} {::> Z%

C | S — -
Salesman ,
, Engineer
Salesman Engineer quota

I_ijﬂﬂ. (Motivation)

Push Down Field (329) W48 T Pull Up Field (320). IR R4S (TTELED
subclasses FE superclass AT MESL, FEATLUER RIS,

YE7E (Mechanics)
O TEFTA subclass B S Bt .
O B XM superclass TR .
O & M.
D HHREEM A TR ST R subclasses S,
O %iE Wik,

Refactoring — Improving the Design of Existing Code



330 FENE AEBREXRER

11.6 Extract Subclass (R&F2
class PRI EERFIE (features) HEEFEE (MiaE4#) EE (instances) HI2Y.

2 subclass, B CWEATIRRY AR —2F 4514 H22 subclass .

Job item

getTotalPrice

Jobh Item getUnitPrice
getTotalPrice ‘:>
getUnitPrice
getEmployee
Labor [tem
getUnitPrice
getEmployee

ﬁbm {Motivation )

1 Extrace Subclass (330) BT ESHLR. (RGH class PRIEETH AR -4
LS, HSTENTREEN). ARBXATH LN ERRTiT ype code X 5
1, Bei SRR LA Replace Type Code with Subclasses(223 ) 5% Replace Type Code
with State/Strategy (227). {HR, JF4E—EEHINT type code A iTFEH B
M subclass.

Extract Class (149} £ Extract Subclass (330) 24T —Fhik#, pE > Mot
F#HLRELIE (delegation) F4KA Cinheritance) Z [MMIEIF. Extract Subclass
(330) BHEFERHAT, AUEAHEE. —AUROBTH, FLEESY 5
RISEAR X170 | (class-based behavior?. {H 81 R/$ 10 Extract Class (1492, REF
AT AR (plugging in different components) o7 DL & & 1975 4.
JeAb, subclasses HREF LRI 2B (a set of variations). 0% {18 4 class L
BHAFGFNENL, BBAUEHERL (delegation ).
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{’Eﬁi (Mechanics)
O Y source class 2. X —T#7HY subclass.
O AIXAHEH subelass RLHERE.
= W RME R, il subclass ¥ifEed $0E:F Y superclass #3E o6 S AR
H124, HB1 suver WA superclass HIEERH.

= nRIRA A A SRR subclass 477, TTEH Replace Constructor
with Factory Method (304 .

O fkHHEH superclass IEREKITEH 2. WEEN]HEERTREFTEM subclass,
el lmEA LR,
= % subclass M1E K 5T B AT B superclass ¥1E M S 8,
ATEMEN] Rename Method (273) B2 HB%7]. 'R subclass fiE
AFAHE superclass MIERBHE L%, TLEM Rename
Method (273 ¥ i15EkR,

= WRABFEAR LA (LML, instantiated) superclass, B
AE gk,

0 & {FR Push Down Method (328 K1 Push Down Field (329) ¥ source class
ST B P subclass %,

= R Extract Class (149) ARIMTE. 08 REECEEE, E5s
fa] B — it

= M A public B¥ A P subclass 5 IRTTHE R B SR
HT A A B R 4 R s B A B A 1 10GR A subclass T 95 ik
WRIWETIX—FR, HTFReHE,

O KHFARIOME: BTEERNGRmAT HERERT S&E G -
REME R boolean % B type code) . U Self Encapsulate Field (171)
BRHEE ARSI, RGN ERY (gotter) BRAZAKEE
# (polymorphic constant methods ) BT774# HIZ LAt 77 210514 ). Repiace
Conditional with Polymorphism (255) B4,

= A R AR AT source class &2 A, T XAER] T IR ELERT U b e 5
(accessors) , &Pl Move Method (142) 4 # 3 source class 2
RIEE 1 H Replace Conditional with Polymorphism (255) .

O |IKTHZE, WTHIHR.
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FUE SEMEEXEA

BH (Exampled
TR JobTtem class, FIRHRTZHMIB LT MM

class JobItem ...
public Joblten (int unitPrice, int guantizy,
noolean lslLabor, Frployee enployee)

_uritPrice - utrnitPrice;
_guantity - guantity;
_islahor - isLabor;
_emploves = emnloyee:

}

punlic int getTotalPrice(] |

returr. getUnitPrice() * _quantity;

1
public ot getUnitPrice(; /!
returrn (_isoabor) ?
_enployee.getRate():
_unitbrice;
1

pazl.c int getQuantity{){
tebturn _rquantity:

}

public Employee gobEmployac()
return _emplioyee;

I

private int _unitPrice:

private int _guarttity;

private Erplovee _employee;

private boclean _istabor;

claszs EImployee.,..

public Employee [(int ratel {
_rate = rate:;

i

piblic ing gebRatel) |
recurn _rate:

private int _rate:

{

HERAEH 1 LaborTremsubclass, [N FIREET HABE LT labor (FT)
BHTAFE. BRI~ class:

class Laborltenm exterds Jobltem -

HREN Laborlten RHt—MUERE, EN jobItem B4 [ L3I XGRS
( no-argument constructor). I superclass HIERE I B FIHE 3%,
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piunlice LaborItenr f(in: unitPrice, 1ot guanticy,
booled:n igtabor, Employee employee) |
sJaper (JnitPrice, guantity, islabor, enplovee);

R VALH Y subclass BN RZET . IEEXMEERSERER: FUESR
LaborItem iR RE), B -HAE, HeHEERERZIMHE,

F PR ERHIN JobItem #UEE MR, HMAIRE (A% LaborTtem
s | &, B, N READ.

JobIten j1 - new Jobltem (0, 5, trae, kent): /@i labor case

BB O

JobTien 1 = new LaborItem (U, 5, true, Xent}:

W W RGN EERD, RGN T8 REETEMN cass. 7B BUKREN, £5
ARFBENAEVERSAFEHER. FETHIE, subclass BEELEBEMN, ©
T A B A S

IR R A BB B H AT N L. BB NSRS Rename
Method (273). {i5ELHE superclass MERH ., REFR—MERS, JHEUH
R Y protected (NRETTHEF N private, [N % subclass TEE ),

class JobItern., .
protected JobTtem {int unitPrice, int guaniity,
voclean islabor, Erployvee emplovee) |

_anitPrice = unitPrice:
_gquartity = gquantily:
_isLahor = isLabor:
_employee = enployee;

!

pablic Jobltem {in: unitPrice, int guantity} |
thig (unisprice, quantizy, false, null}

1
BLAF, ShBRRJH I %08 i i R 2
JobItem 72 = new Jobltem (.0, 15);
SE, WASELE, BEEH Rename Method (273) 0 subclass W R

clrgs LaborItem. . .
RBuulic Laboriten (int quantity, Emplovee enployee)
zuper {0, guantity, crue, emploves)

}
WCE BRI E 0 protected superclass #35 H %,
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MTE, Bo[LLF JobItem FISSTHE T #E. TMERETH, AIEH Push Down
Method (328) X{T getEnpoyee ()

¢lass LaborItem...
public Emplovec getErploveed)
return _employes:
}

class JobIten. ..
protected Erplovee _enplovee;

Fh _erployee T HAMFH T B3 LaborTtem, BTLIRIAELMESYN

protected..

¥ _employee {§ M/ 4 protected 2 /5, AT LIE IR HERIEERKL it _erplovee
A TEDE20ER) subclass F | #$0481L:

class JooTtem. ..
protected JobTtem (Int unicPrice, int guantity, Doclean igLabor)

{
JnitPrice = unitPrice;
_quantity = guantity;
_isLabor = isLabor;

class LaborIten ...
public Laborlter (int quantity, Employee erployvees]
super {0, quantity, true);
_employee = emplovee;
j

_isLabor {HMFTEERER, WA TSRS RBENNTEEE, FEBTUE
BREMARET . BENTEE: %FM Self Encapsulate Field (171), K5 H 150
ViR R BT Caccessors), B SR BRK. TR £ 5% BEY_ SET M subclass
SE IR RE A o (B ] f 4

¢lass Jobltern...
protected bocolean isLabor (i
return ralse;

}

class Laborlzem...
protected boclean islaper(d |
return trie;

!
WG, BAATLMER _israbor HET.
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A, BTLIME isvabor O KEBBIH T, &M Replace Conditional with
Polymorphism (255) BT RIRET THRE R

class ToblItem...
punlic int getUnitPrice()
return (ialabordly ?
_enplovee, getRate ()
_unitbrice;

W B

vlass JobItom. .,
mihlic int getUnicorice()d
return _unitbPrice;
}

clasg LaborTtem. ..
piblic ‘nt getUnitPrige()q
relurn _emolovee.geckace () ;

}

e A R R B2 1 F 35 subclass 5, 58T LIS Push Down Field 326

MEME M AR ERAEEENE, WREE, R LUX R E L0, o

RE T S M Push Down Method (328) X Replace Conditional with Polymorphism
(2551,

B 1" _unicerice R H caborTtem ISR (4% R parts job items ) Bi A,
FrEAR el L RIE R Extract Subclass (330) % JobItem 2455 — 4 subclass:
PartsItem. SEAG, WL JobTtem /508 kg 2k,
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11.7 Extract Superclass (gts@%)

# 1 classes B HE{LUS I (similar features ).

A XA classes BT —4 superclass, EARFEHEZE superclass-

Department Party
getTotalAnnualCost getAnnualCost
getName E> getName
getHeadCount ZF

| |
Employee Employee Department

getAnnualCost getAnnualCest getAnnualCost
getName gatld getHeadCount
getld

th¥l (Motivation)

HRACHRRA DR TEN AR, R R 7 A —
I —BREGA LN, RatfR R EA R R AR £ H1E,

EEARMREA LSRR B classes BURRIMN T A BB 845, BiE LR
AR TG - W SR T M AL FE LB ELE], BT R AR LE. LR,
IR AR A classes 2 81, MRIEMTETIL R BRI IR, FliReH
wft T REIEN . #classes FHF.2JT, BITLEE T HEMNE AL .

A—HIEFRA Extract Class (149). ERMFE L QM ER L TR 2 S A
(inheritance) MIZTHE (delegation) & [ f7EHE. INBFE/ classes 7] LITEEAT %,
R AR, A AR AR LR SR, mRREH T, thEH Replace

Inkeritance with Delegation (352) XS 2,
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f’E}f {Mechanics)
‘ O AEREEH classes HE -1 1117 absiract superclass.
QO iz Pull Up Field (320) . Pull Up Method (322} 0 Pulf Up Constructor Body
(325) % —¥ subclass f13F e 13 F] superclass.

= WBEE, BE R,

= W ARR ] subclass REH A ERE & (signawre) , {BRRAIR,
W LLAAF ) Rename Method (273) BETIMESRMANAR, RE
M- Pull Up Method (322) .

= GURABRE) subctass BFEHARAE LKL, URHERERN, TR
superclass TN EE L X F I DM R .
‘ = USR] subclass M¥E DRF ¥ A%, HHZIER, TREHFE
Hi Substitute Algorithm (139) fBHHA—RBMEALE TF T
~ BN, WRIERIEY, R LUER Pull Up Method (322).

‘ O 8K F8L, ®EFE.
O RFEE sohlass HRHL BEINTEFOHILERNS . WRT, LR
Extract Method (110 3 30E B9 PR Mok, SARIERS Pull Up Mathod (322)
F 3 R % - T3 superclass. 1 F &4 subclass 415 B se 4k 72
AR, RiF el LUEA Form Template Method (345) .
O RBTH LB & LB superclass 273, K& subclass (IR IS g
MABRAR & D, REAT R A &R0 R superclass.

breRLyl {Example}

FESIH, L Employee &7 [ R 1], Ll Department 5 #[]

class Employes. ..

piblic Employee |String name, String id, int annaalCost) |
_name = name;
_ig = i4d;
_annualCost - anmialCost;

1

public izt getAnmiallost(} |
return _annuaal{ost
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punlic 8tring getld{){
return _id;

f

public String geitame()
recurn _name;

1

private S.ring _name;

orivate st _anrualCost;

private String _id;

paby] Lo class Zepartment. . .

paklic Department (Scring name}
_hame - rame;

)

oublic int getTotallrnua:Cost() |
Eatmeraticn e = get8taffil;
inT result. = 0;
wiile {e.hasMoreblements{i} {

Enployee earh = {Enployee) e.nex-Flement ] :
result = each.getAnnualCest {);

}
return result;

1

public inl getHeacCount ()
return _astaff.sizef}:

1

pablic Enuneration get&tafe(y |
return _stafl.elemento ()

'

puilic vold addstaZf(Employee arg)
_staff.addzlerent {ary);

}

oublic String getNHame(d {
rebLIn _namne;

}

nrivate String _name;

privale Vecior _staflf - new Vector(};

EAPAIEA . T MBI SH ames); Tk, & TE1 LR
# (annual costs), DAMUELSRBETR  RERGEL A superclass, HLLA
FREJUERE . B- L RFEIZD superclass, HHIAMTA classes T ¥ 44
subclasses:

abastract class Party

class Employee exterds Party. .,
class Department extends Pazty...

Refactoring - Improving the Design of Existing Code



11.7 Extract Superclass ({218 %) 339

BIG B TR LB T superclass. 5EKHE Pull Up Field (320) iBAF &AM AL

Fiwh

c_ass Party...

-

protected 2cring _name;

W, RATUMER Pull Up Method (322) JBEAMEBRIGEA M Cpetter) 18 L
1 superclass:

class Party {
puplic String getName() |
recuri _niame;

}
BTSSR ERFRAN private. Ait, W2, BEBLEA Pl Up
Constructor Body (325), XFEABER _name (EHRUR{Y

class Party...
protected Party {S8tring rame) |
_name = ramne;
}

private String nane:

¢_ass Zmployee. ..
public Employee (String name, String id, int anrualCost) |
super {(name);
_id = i4;
_annuallost = annualCost;

class Departnment.,.
puablic Departmenr (String rname) |
super [(name);

Department.get?uta]ﬁnnualCUSt(}ﬂuEmpLDyEE.getAnnualCogt{)ﬁgﬁkﬁﬁﬁﬁﬁq
HIEARE, TN LA HE KSR, B5EH Rename Methad (273) 3011
EZ A g i T P

class Department extends Party |
oublic int gecannualCogt (34

Enuineration e = getstafi();

int result = Q;

wiile {e.rasMorezlements()] { .
Erployee each - {Zmplovee! e.nexcElement():
result += each.getirnualCosz();

1

return resuls;
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EAIER A KRR, FLE 5N LA EN Pull Up Method (322). HERK
AT EL7F superclass F A5 B —A i ek $L

abstrac: public int getannuallast ()

Z S BAGER, BEEMERY subclasses B, EEEFILLAEEIH
Wi 1 4 6 superclass. f1/".2 —#t 2 Department 55, THRTT 4 Employee
BB E . Department.getantuaiCost ) HIFHEEANTE (HE) H
getArnualCest () MAEL TR HEIRT Party class o s AR

class Department. ..
public int getiAnrua_Cost() |
Frumera-iaon e = getStaff(};
int result - 0;
while (e.hasMoreFlements(})
Party cach - (Party) e.nextElemen-(1;
result 1= cach.getarnualCoaci);

}
resarn resull:

1

R—AT AN R PR KOTLUH Composite #3 [Gang of Four] %7t
Department Rl Employee, X# 4= LLil - pepartment MEUEE 4
Department ¥ . TR—IAFIEE, FTOLXTESHEH AR T EEE,.
AR P ERE Composite A, KAILIBY scasr EREE, FLUEHME
WIA—ER . X—BEEHTREMEMGER: B addscase ) K SH, Hi&
R BB LA Party class. BEHEFELEE headcoun: () HER R
HiEA . BIEEE R Employee FEE— M headcourt (}B¥, bV 1, B
&1 Substitute Algorithm (139) #52{ Department ) headcownt () ¥, LT &
H (add) FHIHY neadcount () BATEE
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11.8 Extract Interface (giFgEl)
ETEPEE class BUH IR —F % 88, B classes B LA I .

AR BB F SRR — MR O

«interface»

Billable

getRate
Employee hasSpecial Skill

getRate A

hasSpecial Skill

getName

getDepartment Employee
getRate
hasSpecial Skill
getName
getDepartment

hHL, Motivation)

classes Z [ 4t b FEEY 7 A F TH0. [HEF — A class | 8% BB 14 class T
£ #{TIX (whole area of responsibilities). HB—HFARL, L —MEF N{ET class
RITRFH—PRE T8 BFEANER, class FELS [FH W4 S ek
REIEK ] 1 classes A1k,

HEERMRR, & [ERAZ RS IHE] PEURERMEEX, FRIZHAL
RREMAEERN, AMNECERSERRENTLRS, MEHH casses BEL
LATHR, BURESERTENTIM 4 KA.

ETSERARIET XA TEL 4 60 R 2 E4 R (multiple inheritance)
R A DS —EAT A (each segment of behavior) 57— class, H48E
fiata+ 65 H 4 (implementation) F. Java H 42t {1 —87&single inheritance ),
HiRa LLZH interfaces (1) REERFLH LR TE R, interfaces #1 Java
EFMET A AER NN, BE Smalitalk 1575 RAHA S interfaces (1)
B CKEE!
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Extract Superclass (336) F Extract Interface (341) Z[MAaeEfaliz 4. Extract
Interface(341) RAEIR IR D, DRERBLIEARD, R Extract interface(341)
FIREIERCHEEIN [ER ] &ek, EmMn Ligf Extract Class (149) LRI
A MM (component) F, WEAE LRI (delegating) %M, TR
RIXA R, WRITAPILETSY, Extract Superclass (336) SHERR, BR
1 class FLAEH — superclass (Wi B4 class HIfEH £ /1 interfaces).

B0 A class AL A MR P PHEEIS A AE, TH inerface (B0 RUEALf
FE. WA EN AL Extract interface (341) BEMAANED . % - Fhe
LART | Extract Interface( 341 HYTE I 2« 1RAEZEHEIL - T class B SMBEHE M Coutbound
interface, ZFRIIXA™ class 3 H server FriffTo#efE). Qi RARIT B ¥g 3Ry X KA
H/ server, HEER e ILHEME R,

YE7E (Mechanics)

O #HE—M7HED (emply interface) .

O HRONEN [RREH] AHleit.

O LAHXH classes S FiREE L.

O AREFmE TS ER, A8 %N,

BH (Example)

Timesheet class %7 [ HIk%E|, HPHHHEEAR TS EMEH. HTiHERE
HH, Timesheet FENEA T4A, MAERT KT G55k

double charge(Employes emp, int days) |
int base = emp.getRate(} * days;
if {emp.hasSpecials8kill(l)
return base * 1.0h;
elae return base;
!

FR TIREE B TR PR A A B £ B0 BAh EmpTloyee B R £ HAb T E A ThAE,
BARAEFATEH ST KT UM RFERIIMEE X 80, ATIE R
REEZLHATHEE . HEL.

interface Billable {
public int getRatel});
public boolean hasSpeciaZSkill{);
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g, BAEWIE Employee SEHLIX 8 L
class Employes implements 5illanle ...
CERLARE, BT BB charge () BEIAW, WIFEREIET employee F1IXE
SITH:
dvaeole charoe(Billable emp, int daysi |
irt base - emp.getRate) * davs;
I {emp.hasSper alSkill(l]
relurr base * 2,05;

clse retuarn Dase;
i

A, BAAALL RFE T (documentability) A RITHE T —SiE R . ek
5, XA ATA R O 4 E - classes BEA Billable B:10, &
aRAA. MRIEEAE B RS, BRBEERLEDNRT. H ritad
PRICE B (AR (billable), AT computer class 10 gillable
O, WA U SRS S R R RELT.
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11.9 Collapse Hierarchy (ififesk&&ER)

superclass Hl subclass .2 [8] A A% il -

BeENeh—iF.

Employee

|:> Employee >

Salesman

ENH, (Motivation)

HRRYGREIHREER, RekeihE #AERBELETHATIHER. TR
EWHARE AHFREFERNOEERRES TR WCHBREREG,
R EERFFEA subclass H AP RKIZEHIIME, HEFEL classes & (FHE)
k.

YESE (Mechanics)

EFEIRARBEFRET class: A superclass i 42 subclass?

O {41 Pull Up Field (320) F1 Pull Up Method (322) , 8% & Push Down Method
(328) A1 Push Down Field (329) , RBZERBRAIN class WHIFR B 1T R4S
CHED MBI SH -4 class,

BUBHR, REFLL.

0 HE THREBGRMIEA class| BEFAHME. SEARUNSIA T (8

O TR class. X PEHFH SR TR S, BN S L ERERE.

0 BREMNOR LHEEN SCEMA— 7% (empty class) -

0 Wik, .

£l

a
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11.10 Form Template Method (@siir@s)

f74E -4 subclasses, - FAN A ELEEE B LU IRDBUF ST R0 IE 6, (B IS
Ly EFTET AR

BEMEES BRI AT, HERFEISHHEENELR (signawre), T2
FRRUHATEBRAT. AERREH LEBE superclass.

Site double base = _unft * _rate * 0,5;
double tax = base * Site. TAX_RATE*D.2:
‘% return base + tax;

Residential Site Lifeline Site

getBillableAmount () getBillableAmount
double base = _unit * _rate;
double tax = base * Site. TAX _RATE;

D return base + tax;

Site

getBillAbleAmount
getBaseAmount

getTaxAmount :
f% return getBaseAmount()+getTaxAmount();

Residential Site Lifeline Site 1

——

getBaseAmount getBaseAmount
getTaxAmount getTaxAmount

Refactoring — Improving the Design of Existing Code



346 mIrE O DEEEXER

EDWL (Motivation)

HRE [ERERTY] M- PEATE. LA, HERENMNT subclasses
ZFEHMNEL, B ACENEA B superclass. FEMAXLREH S TE
HENE? WRREEE 2D ? BIMTRLERRBRGER, HILBARFZEER
B A RER

WKL WA RBMRETS (sequence) HAT NHARL IR, HE
HH AT EME., ZER TR (ST ER] FTFIEZE superclass,
JEfmmiE & (polymorphism) JUE-SRIFERE LA L R, X RSN
Template Method (R ¥ ) [Gang of Four].

fEi%E (Mechanics)

O - %4 subclass T8 H R4, FHBERMSMRRELELMRA BART
e N i

O 1ZH Pult Up Method (322) #5% subclass F 54 ARIATE X -3 % superclass.,

O X T (FIRM. 7240 & subclasses W) SRR M %, LR Rename
Method (273) , fETEIZEEIIIE LA (signature) FERH[.
S ZHEREREERTEME, MAEOEfTaN —aR%En,

{H% subclass 4% A< 77 s mARAR LR A .

O Bk LRFHEAAG, 8.

0 12K Pull Up Method (322) BB IR —— L3 % superclass. 7 superclass
PR [ARTRR. AREHARBR] MRECE S,

O 4%, Mk,

O #HERIA subclass TR A, SHB—1, HFHFRH.

Sﬁﬁﬂ (Example)

HAREERE—SBENIANE, FREAD. BF—4 Customer, EHH
PR THTH RS statemen: () #%EL ASCIL FATEIRZE (statement ).

public String g.atement () |
Enumeration recta_s = _rentals.elementsi);
gtring result - "Hental Record lor " 4 getKame(} | "wa";
while {rentals.nasMoreZlements()) |
Rental each = (Rental} rentals.nextElemen=(]):
//show figures for this rental
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result o "t - each.getMovie{) gobTitie (s "y
String.valusdf{each.gotcharsge ()l + "vom;
)
‘yade footer lines
restlt o +— "Amount owed s
goring.vaiveCft igecTotalcharge () - "
result —= "You earrned "o+
Strirg.valuedf {getTotalFraquenrRenterboints ()
* freguent renter polnce";

return result;

b

B &7 hrmlstarenenr () WL HTML £ (i HUR %

pLblic Strirng htwmlEzalenent{) |
Enumerat icn rentals - _rentals.elemesis()
Srring result - '"«HlxRentals for <EM»" - gerdame{]
"o 'BMme, HlraPxhnY;
while (rentals.nasMorek_ emenzsid) |
Rental each = (Rental) rentals.nextBlemen=zi();
‘rehow figures for each rental
regult 1= each.,getMovie{) . getTitielys "y "«
Siring.vaiuelficack.getCharge(t) + "<BR=n":

fadd ftooer 1 nes

TesLil 42 "wPr¥er] owe <BEMLt
tring.valuelf (getTozalCharge () )
"o E¥maPxint:

resilt —= "0Qr Chis remia vou carced <5Ms" 4
String.valuelf(ge TutalFreqientRerterbPoints{]) -
"< EMsx frequent! rventer polnia«pbnt;

return rosuit:

}

{11l Form Template Method (345) 237, BTSN AW RYK—LinE, &

BN TEAN LR superclass | FH subclass R, ATIX—BE, BEDREH

2 (method object) [Beck] X fREITEITAF | QIE- 4 (377 A B IREE AR E |
(separate strategy hierarchy ), #NE{ 11.1.

¢.acg Statement {1}
clags TextStatemert extends Statemen: i}
0lass HtmlStaterent extends S:tatement |

ML, Wi Move Method (142), Fof BiAN 1 THA 1 I 22 BB S05H T B 510 19 1
subclass T1:
class Custoner. .,
publlic String stateme:n:y) !/
return new Tex:iStaterent () .value(tnis)
!
public String ntnlStaterent{) |
return new HimiStatemenl () .value(this);

}
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Customer - = Statement

L’L

| I

Text Statement htm! Statement

Gy o [ fREHd ] 1] Strategy FEE\

clagss TextStatansns |
puolle Strirg wvalue{Custoner aCustomer) o

Inurerction rentals = alustomer.getRertals();

Stxing result  "Rental Record for " + aCusloner .gesMNaTe () + "n";

while (rontals. hagMoreklementsi)!
Rentayr each - (Renial) rentals.rextBlerent {1
/fanow Tlgures for this rental
resilt +- "W - each.getMoviey! .getTiclei) ) "t

String.valueof (eaca.getTharge (i) + "sn";

ffang footer lires
result += "Arount gwed 15 "18tring.valaeQf {aCustorer.getTotalClarge() )+ yar;
regu.t -= "You earred " +
Slring.valuefiaCustomer .get.TotalFrequentRente: boints ()} -
" froguent :anter peointst;
return regsu_L;

class HtwlSLaltement 1
public SBtring valuciCuszorer aCustomer) |
Erumeraticn rentals = alustomer.getZentals(!;
String resulc - "<Hl:Penta_s zor <3M-~" | aCusiomer.get¥ame () +
"/ BEMma i Hlz<PSAn";
while irentals.hasMorebBlements by |
nental earcn {Rental}! rertals.nextElement!;:
f/show figures for each rental
result +- each.getMov e!).getTiclell+ ": "
Strirg.veluedf (each.getChargai)) + "<BR-‘rv;

1
/ladd footer Lines
rasuls 1= "<P»You owe <EM»" +

Strirng.valuedf {alustoner.getTotalCharge (4 + "< /EM><P> 0"
result += "Or chis rental vou earred <iMa®
String.valueOf:
dCustomer . getTelalFreqlentRenterFoinIs (1) +
"o /EM- frequent .enter pointgeP-n;
refurn rescit;

}

BB LG, REWERPRRIOBHNT 288, FEf£F0ER Strategy
BAMER, RZFUKENRARSHE, WAREZRNEFAETIYE,
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ETRENEN class. MEFRBIAE SR FZRAT, TUME Customer class
B D getRentals() B¥ ., M R getTotalCrarge () B ¥ A

getlotalFroguent Realer Points () BR BH O] P00 (vigibility >.

A% -1 subclass P ETARLLRS, WnfLLUTLSEH Form Template Method (345)
T AEMRREA T BEA Extract Method (116) K R B0 A B EE 84514
Ko MTTHEAER D (similar code) AIEHMAFS (varying code) 43T BIRIE
Wi, BAEFEY MY R Gignature) BFERE (bodies) A[DRIE .

F ML EREFR L (headers). HEFAREHTEIL customer F ik
RiE, MeHER (FRd) MBS/ RTR. RITUH [HEE SRR
Lot Ytk i rh, SFPRMATA A LRSS L (signature );

c_ass TeXtStatement. ..
String headerstring (Custorer aCustorer) |
reLurn "Rental Record for " - aCustarer.get¥arc!) + LY s
h
public String valusiCustomer aCustomer) |
Enumaration rootals = aCustomer.getRentaisi);
Stiing result =headerString(aCustomer);
while f(renta’ ¢.hasMoreRElemental]!
Rental each = (Renzal) rentals. nextElement();
fishow figures for rhis rental
‘result 1= "MNt" o+ each.getMoviel).getTille!d. "yiv 4
Strirng.valuedf{each.getCharge()) + "\n":
“fadd fooser lines
Tesuit -= "Emourt owed is "
SLring.valueOf[aCusLameT.geLTotalCha:gef]] + ARt
result 4= "¥You earned "o
Siring.valaeds
aCustarer.getTolal FrequentRenterPoints (1) +
" Ircguent rorLer polalst;
returr resull;

}

class HEmlSlLatement. ..
String headerStiing(Customer aCustomer!
Ieturn "<ll=Rentals far <EM=" alustomer.getNaTe() «
P EMr e A HL =P

}
mublic Srring value(Castoner aCusiomer) |
Erumeration renta.s = alustumer.gotRentalsal);
String resulc = headerstring (aCustomer);
while (rentals.hasMoreElerents(]) 1
Rental each = {Rertcal) rentals.nextElement () ;
fishow tigures for eack rep-al
result 4= each.getMovie(} .getlitle{}~ ": n .
String.valueCf (each.getCharge()) «+ "<BR=\n";
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,fadd tfoocer lines

rosLlt v= "<PLYOou owe <EMm" ot
String.valueClaCustome: .getTotalChargeil) « "</EM»cP=tn";
reasult += "On tala rental vwou carred <EM=" +

S ino.ve. =0DE]
aClelorer . el lota_brecuentRenterPoints ()1 +
"o 'EMs [:equent renter noints<Pst;
returr. resuit;

)
RIFJFE, MRS EElng. BRI EBTLEEHE, FRE
A EM AL 25 R

olass TexoSrarement. ..
pubklic Siring wvaluefCustome: wlustomer) |

Bnlterztion rentals = aCustorer.getRentalsi):

Soring result = headevSi g afuatomet!

while frentzls.iasVoreBlemerza(il |
Eerial each = {(Rental) rentals.nextB_ement {4
resulz 1= eachRental8tring{each}:

'

result += footerStringiaCustomer);

retusn vesuls:

1
S8irirg eachRent=l3tring ‘Rental azentzl) |
retira "VE' o+ aBRental.gesMovict) cgetTitler e Thor
Strirg.valueDf allenta. .getCharge (it + "yav;

String footerslring {Customzr alustomer] o

relurn "arount. owed 1s "o+
Stiing.valueldl{aCustoner.getTotalChargey ) +
"hro. "You parnied U o-

Etring, ralueifi
afatarer. getTol - LbrequentRencexPolnls (11 —
" freguent rerter pairsst:

clasa Jtm_Stalenent...
pdo_lc String valveCusiorer alusloner: !
Inuneratior _ennals = alstoncr.ge-Rentals (i ;
String :esult = header8trliag.aCistoner);
while irentale.hasMoreEleTentaill |
Rental sach = (Rentzl) rentale.next®lemens();
reslll -- eachRentalString{each);
!
result -= footerString{aCustomer);
return result;
}
Stiing cachkenzaldi-ing {(Rental aReulal, !
rotlin aFertal. cetMovie:!) .getTitle by "y v
SLrinq.vaiueOt[aRon;al.getCharge{}% T BEAN
i
String ZooterString ((uatorer aCugtomer! 1
returin "<Pa»You owe <EMsv 4+
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String.valuedf{aCustamer.getTola.Charge!t: +
Te /EM=<P=" +
"On this rental you earned <EM:" +
String.walueof

aCustomer .getlatal¥reqientRenterfoinia) ) +
"«/EM» freguent renter poinss<P=';

!

Fr @I ARG . A value O MEE LR CAIEEHUT, WK A RS
HI Pull Up Methodt 322 ¢ T 142 71 Bl superclass & . 8 7152 Y6 )5, BETE superclass
R4t subclass e £7 M R e 8

Ccrasy Statement. ..
pukllie String valae((Mistomer aCustomer) |
Ern.reraztion rentals = aCustomer.gotZontarsi';
Strirg result = headerStringf{aCustomer):
wiiile {rerntals.hasMoreElementsi{]]
Rertal eacn = (Rental) rentals.nextRlercnlil;
result += eachRer=alStringleachl;
}
result +. fopterSiring aCuslomer);
recurr. ragult:
)
abstract 5tring headerSIring (Cus-nTer aCustomer;
abstract 3tring eachRentalStrirg (Rental aRentall;
abstract String footerString [Customer aCusteomer:;

B RE TextStatement.value () AR T, éﬁﬁ‘)ﬁﬂﬂhﬁh T_CJJRZ,JE F 4
HtmlStatement. . valnue () HRIE, R i BIG&E R mnE 1.2,

AT, CEHMHENRELES S 7 B0 EY statement g —
subclass, FFERKTES (overrides) =B A%l ol

Customer Statement
|
tatem value{Customer)
?ltTnIStaE tltrsient( ) headerString( Customer)
eachRentalString(Rental)
footerString{Customer)

ﬁk

|

Html Statement Text Statement
headerString{Customer) headerString(Customer)
eachRentalString{Rental) eachRentalString{Rental}
footerString(Customer) N footerString{Customer)

——

K112 Template Method (RURR%) &2 S classes
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11.11 Replace Inheritance with Delegation (x&smitasgo
¥4 subclass FUEH superclass T RI—#4r, AR AAT ERATRNEIE.

7E subclass R HTIE—ME A LURTF superclass: 8% subclass B, TEAMER
superclass; PAFFIEME Z AR,

delegating class (iF L&) delegate (F4E#H)

Vector Stack Vector

isEmpty E> isEmpty 2 {sEmpty

return _vector.isEmpty() ﬁ

Stack

delegating method ¢ LR

ﬂ]m (Motivation )}

B (inheritance) B—HREMY, HEWKEHEFIRRIEMN. EEHSIBEX

FERtER: —FR{R4kAR T —4 class, FE/G R superclass T RIiF S#E AR

G T subclass, XN T IRFIATHEROFRET I class MZhHE. W&,

PRI BERTLARM superclass AR T — Ao subclass JEREERMIR, Ml &
&% M. superclass ¥ FE 4 protected i 74 subclass R ETAEN.

I LLERBRR, HEZIEEHNE: subclass B LA T superclass THREHY -- #5643,
R REE R, UBEENEE SHRNREERILLE — 2 FRE, RN

W R LLZHE (delegation) EXAE A (inheritance), MR AEFHMFEH. RNEE
ZIEH (delegated class) M—MArThAE. B OTRRE— 5N i A, B3
BEZR R, bR Es. EHRMRANER TR SR ITEY
(delegating methods ), {HIXERHHMERF R, MATERHRE.
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I1.11 Replace Inheritance with Delegation ( DAZEFLHL4EK) 353

fESR (Mechanics)
O 7E subclass TH#—MELL, FHIIA (FRE. . refers) superclass ] -
AT, TGRS chis.
0 7% subclass WIS A (TR &3 LSRR superclass, Hmi{H
ALERIA TRACEH]  (delegate field) . FRBHG, HFHMR.

= AR X R HABEY subclass 5 [#5 supex 8/ superclass &% ]
W, FETTSBAEREIH Gnfinite recurse) ., 1X -HKEHH
AHABRKRBITIHE A 5.

0 LZBEAA classes 2 MMZARXE, Lk [ZHMAR] (delegate field) H-
EaEBCE TRT—AFiag ] .

O HHEFRIANE 4 superclass 8, AEHEN—IRROELEL
(delegating method ) .

O %% PR,

ekl (Example)

(AR ] K MEATEHR R stack class 25 vector class. Java 1.1 89
utility lbrary (Zava.util) RHEFRRREMRI. QXelSMETED R, %
HE, RAGH-MHREENER,

class MyStack extends Vector

public void push(Cbject elemenz} |
insertElementAr {element, () ;

public Object pop{i i
Object result - firs:Element();
remeveFlemant At (0)
return regult;

|

]

HEEE MyStack #IHT, B L &Mu, FHFR-EE@WH"?: pusnil. pop{l.
size ()M isEnpiy (). I Ao A vector HKAEKF).
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BEMX PSR RGATICRA, B, REF wystack THE T HIL H
DARTE “RILL vector MH | —FGERERZ MMM chis, BHAER
BEATIERE T, ZR of BURIW (£ 51 8k & R BHE

orivate Vector _vector _ tuis;
ML, PIFERED mystack (& H, WWETIIMRL XA, ERM pusho H:

public vola puchk(Cbject cleomcnt)
_vegtor. . irzertRlenent Al (e enens, U ;

el 3 m] LLaR A, — YA B AR, TR vop 1)

pailic Okloer popi{y |
Qbjecl resclt = _vector.firstElemert);
_vector.renoveRlemerntAt (0 ;
celurn resualt;

ERTE AT subclass FBIAG, b w/ LLFTHES superclass Z [HIRIERE T »
T_ags MyStLari exberss—Test o

private Vector _vector = fow Veotor();

I, AT stack B4 el e BIEE— 4 vector si¥E C#iT, X BT AR
HORMHKED, HEBMAE wystack FHEN - EE ISR ( delegating
method );

public int size()
recarn _wector.gizel):

pLolic boolear iskErpoy () |
relarn _vector.isFEmot, 0

1
MAFT URIF IR, WERTCMAEMEERY, RTRLS K.
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11.12 Replace Delegation with Inheritance «ysmRiER)

PRI classes 2 A E I BIL XA (delegation), HEBASIMENESIT LN
TN ¥ (delegating methods ).

ik [1&#E (delegating) class | k& [ B3E class (delegate) .

delegating class ¢ FHF ) delegate (FH %)

Employee Person Person

getName () getName |:> getName

return person.getName() Il]

Employee

delegating method (iEEER#D

fbm {Motivation)

A EV95 Replace inheritance with Delegation (352) $5HIK. MEFERT S L E
HHA] (24T class] HIHITTEE, JF AR TEXA RS GBI G S
(delegating methods ), AFH W LIFBIREIA AR (40 |

RESRBFWTL. BE WREIFRGEM TS class| BFTTES Qs
R R B, BAZA N Z{ER Replace Delegation with Inheritance (355), %
subclass PU% i M (FRAT) superclass M98 0. W& 00 H B HRILL,

IRTTHI A2 IRAT UL Remove Middle Man (160 iE % /5 18 £ DRI SOHLE L,
1 AT LLE I Extract Superclass 4§54 classes F& LM i/ L4 3) superclass 1,
IR classes HP9FFOX BT superclass: FREN LLEAR LA Extract
interface (3415,

Ao MRS OCHMERL: ZHARE PN R3S, mHS e
RN (mutable). ARHIENT, MEAMRE BIHLE| WY [HEXE), B
HEMRLEALERE T, SR RMAT (IR E] REMN -REL, K
TECHS [HAXR | MPFEHERTTEN (imuutable), FIELZHT
MR, R IR ARG TR &, VESEN &40
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YEE (Mechanics)
O i iERER] B8 [ | 11— 7 subclass.
O #HF.

M. FEEGH AL A M YINTRER R SR, HERF
A (returntype) « FEIETE (exceptions) BATHLME (visibiliy) f
EATHE R, IRATLAMEM Remane Method (273) ML KR,

O % [ZHAHE] (delegate field) w2 [ZEMALIAMNEAE] .

O LA L% (delegating methods )

O St

O HFEAHAR TBREEXE] 30E, Qo0 THAXNZ LS (BETENER
¥ .

O iR [SFEEE] (delegate field) -

S‘ﬁﬁj (Example)
THRE AFEEE employee, H—SEWELS 7 —MAIFH LK Persan:

class Employee {
PErSOon _person = new Person(l);
public String getName() |
return _perscn.getName();
}
public void sethame(String arg) |
_persor, setNamel{arg);
public String toString () {
return “Emp: " + _perzon.gellas Name ()
1
r
clags Person |
String _pane;
public String gethame{) |
refurn _namce;
}
puaklic vold setName(String arg) |
_Name = arg;
}
public String getLastName(] {
return _name,.substring(_rame. lastIndexOf(' ')+1);

H
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11.12  Replace Delegation with Inheritance ( LLgkREU X HHE) 357

F—i, HAEPHIREZ R ERRR

class Employee extends Person
Wi, WRHEFBRERENE, RESRER. NREELAREHEARMERE,
BEFIRBARE, S AR, S E R MM, B ) Eaa
LISEIL Rename Method (273) MILAEY. FRREHL, BB AREIE 500 X
il rdin

T ER ZFLEE | (delegate field) A A N4AKFAT N2 0S|, B,
RSB E RN AEERE (B gertare O T setName (1), MR FX
WEE, HaBh LB RELR call stack HES Coverflow). A,
BREA Employee [f) getiame () Fl setName ( VR,

—H Employee a[LIERLIET, RMBUMHEF [EATHTHE (R, S
D | e, ISP THERM [ superclass 267 TR AT .

public 3uring toStrirg {) ¢
return "Emp: " + getLastName({);

BRAAERERXANORE, REOBTUEH verson ik (ZH) HET.
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12
ANEEm

Big Refactoring

by Kent Beck and Martin Fowler

MHMEFS LR REETT & MR ENS W, SRS MRS, TR,
MM, IFZ BT LT, BERI THAE BN, ANEEYTER
REFHE EEASEBRRGERRL TEBENEM) . B4, B4 B
BRI ERMNR?

XHBEROEER (nature)

UTEBHERFLL, FEESEES— S THIEOBE, FEONE
RAFM, ZRFAEXMEN D, ERFTELBL, RIEHS R iR Esy
BB MRRHBHLEFER, CRSEERDMEEEAM. SRy EARRR
MBHE, LR LURFATIES, WAEHEE (ERE) R, BRLKN.
BMBABRN, ATEMKGEBRRRN. FURIEES RN a
PR,

%%,ﬁ?ﬁ&kﬁ%ﬁrﬁﬁ”#$%ﬂﬁﬁ=Em%ﬁﬁﬁﬁﬁﬁﬁwo%6
%Eﬁllﬁﬁﬂﬁ%ﬁ@?%,%ﬂﬂ@ﬁﬁ%(§$—$$ﬁ)ﬁﬁﬁsﬁE
&m%%ﬁﬁﬂW“%XﬂiM,ﬂ%%ﬁﬁ%ﬁﬁ$%ﬁmam%%%¥%—¢
@ﬁW%%%mmm%,%Kﬂ%ﬁmﬁﬁﬂﬁﬁ%mﬁﬁﬁ¢H&%ﬁﬁim:
RNBE— A — R IRE T, 4 A—/58, MR—gA.

EH¢ME*,%HﬁmE%%ﬁﬁHEWI¢sHE%E%M%%%%@%%E
ﬁﬁﬁﬁimowﬁﬁ~F%ﬁﬁﬁﬂ¢ﬁﬁ%ﬁﬁ:EWE&H%%%&EME
FNRERITT . RIEMEAREALEREL,
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TR STTY . MRERFRERKE BRAANER. RERREEE
FETER. LOTRETE- &, (A% Martin M5 2HRT . Ul RATHSER RS
F[HkEREE] BARE.

HFARIRAT AT IR A D KBTI, D i I AR LR EE Vi e R A A
¥, BERBSTRREARE. B BITTHA — UM R RIRTE A E TR
TFUFELZE,

BITRAERERRN, FOEAMBENTRARE R, X DUEGRAFTEN.
AB BRI PRECRE T 4 . B ARIRE: §— 1 A EH
LAHEeT, BAABMN ZAAEEE OiiTsl. BAEE, RS xEAHE.
BRI TR R IE T, TRMWET & - AERBSH—X%, THnE
T, e ERRNEIMIZE, EXBFVOTHRE: [RARARIELFHE P
X2 | A—P5tkEE: [, MR (ML BEFa88? ERIIF£
BB B0 | BRI RETRNAFRAR &R, 1!

KEUERNERM

RNDEET, ERENYENTEMEREE CTHRMNS R, THRITE.
VENRABARE) . ERBEWPIENREE. BRUL, T AKEER
A LARE, URFRNBELEIIRERS? BRF D RRT N, #1189
HERDRIZFER AR A T AR A B, 55 LIETA R LEmF
. ARG RIEFERY, BIOTREZIMTEES.

ERENE, FZAUFREE, )ASERACRUE, RN AR BT
TREFETHETRR, LLIRRE S — L B 2 AT LIRS

EKESEERE £, A—mERnsn FHHmRtesg, SHREE,
R EIRERF I TR B M, R m] CURUERRE (R R R B X T T
SRR M I, BIKFSRE B, WRGERAY T
MR RE, GERRIEENNEREEARIMET. SRBZHER, —
MR HETARMNTAHETESN, RERENLOATENERS T
RERH Y.
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Ui Nitl--L /2

RELZA, BOGIANA AR EHRLH ., RENERT, BINHREITRAER
A, 48R, EXEHT EHMATHERSED TEHEHFL
£, PG X RIEABES, 2—MEEHENEE, XFEERE F Kent K&
8o ALAHBREMLE, Kent HERHHEHE ALEF .

Tease Apart Inheritance (362) M T A BREL PSR AR — XM RIERERE
i ARBE A G T BT B FHIRZEL (vartations ). Convert Procedural
Design to Objects (368) F]DAFR)IRARGE— D [FHH, B, Wb EH AL
(procedural code) ? THEHERMSETHETR, KL TREEFHBTR
MEEAR, PILAEEREFRITER. i ZFRE L ELPUELEH (two-tier,
Mr s EAYRE SRS, RTRTEEMSEN Separate Domain from
Presentation (370) ¥jdk95-i8%8 (business logic) S5 il (user interface) FRE
TR 2R FENHAARTREAREL: AHF—1KelE. NAREHRNESR
i, XEMTBREBEREEN. Extract Hierarchy (375) W7 LU T 5 2409 class
Fo 5 A—TE subclasses, T HIMLEZ,
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12,1 Tease Apart Inheritance (HfIBHOMARER)
HEABAEEE (inheritance hierarchy) RN EFBRITI(T

BIUR HERER, HEUBREAR (delegaion) itHF—MLERA—.

Deal
| J
Active Deal Passive Deal
Tabular Active Tabular Passive
Deal Deal
lJ ,
Deal | Presentation Style
| | | |
Active Deal| |Passive Deal Tabular Single Presentation
Presentation Style Style

ZHHL Motivation)

BAENUAE, EEHRBLIT subclass PEINHE [E48T] (compressed) ()
. BB EE R A A A PRI E — gk £ 2 T4,
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12.1 Tease Apart Inheritance (FiELH-SHRBAKR) 363

A, SHRERXANERS | BAREER, AOSANMBRSHZR, AKX
RIERESTTRARZEL. SFREDT —TNMEETT AN E
subclass, WA X NFERTEAHAKERN D A MASE—4 subclass. —4~
RHE (A —1MEEE—F) 25, WRaRBACHBRHE, MAE—REH
HERE.

RALKBREFRE ASTENHE RACERHEERN, TEELEEFRE
ENBaES, T2 ERERRE, RH (U 53 MR R o
BB TEMERER, BY, (REACES R, MERERE. X
REMSAEE, BRITESR], MAEE, [T EHER o 0F, ZBE
BRI MR H subclasses, B4 subclass XA —L% subclasses £ 3 A FI
W, |

TR (R SAGRRETHEROMES, 57 Rk R RAER DR E—
FRAESZ 4 F R classes, K subclass 44 FRESLLAS [ BB 2518 TR 88, HAXEE
RETER B RAB B REIRA FH)H L.

{’Ei}_\t {Mechanics)

O WAIMNHBERBRIRENARTE, KRBT P _SEE (RWEoa
TENERSE, DRENERERERATTNSE T ABENE) |,
Ybrfih s RTFNES. RISEESTARN, LERSRF L6
B (CHRR, BIRIEE—ER .

O HEH—TRF A EEEL, i MU TSR EES . ek —
TR A — MR E R T,

O {¥H] Extract Class (149) M 81 superclass T — M class, HLUERF
EEEMEMFL. ER superclass FEHRM— nstance B (AR static
BE), BRRTHE class B4k

O RIWT R AR FHEA subclass, B8 FRF class B— subclasses.
R AR F Y subclasses T, 45 BT — S BRFRR N instance & BA 8L A B
% subclass B4,

O HHEBAERD NG subclass, #H Move Method (142) 35 147-%
W E| 52 A R HEE subclass T,

O HRBFABERDEEA subclass T H& FRLHH, A E R,

0 BEUEVR, EFIRSRMER T MITH subclass FBEL0Hid 1k, T 2T 4
RUER, BERTAHTENERBILMENTEE, Bl Pull Up Method (322)
£ Pull Up Field (320) .
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EHl (Examples)
BRI E —MEEMGERER (WE 121 .

EANFARERZFLURA, WA—F U veal class ABHRETEET . BX,

EAMARREEBHER ST — KT A#A, AF CIRE L 4 ActiveDeal
subclass BN E- HA2R, RUBASTHSTUETR—KERT. &, 48 [#
A B (Passivebeal) | FHRED? ¥inlE, THIn—4 subclass AT T .

WAL, BREAIATEEERAHES, R4 My elges, #
ARTEIRET . W, R AEFERERRENAFHLS, B [XHLE
BE| 5 [#EYRER] 08 TEPHRE, RPEHK] T,

ERAEMRINNGFE 8 P ITERNNHX AR R AR K& T H.
BEASAERNIT . RBETREERENKEN (R, W 2R
AR KA ZREZEL Gerp) o A, EATRTAE BT 8.

Deal Active Deal Passive Deal
Tabular Deal

T SBRANW-MBHTTEER, BYE (TEMNE W [BRAE EE, Al
BAHE A BME] WM, € 8RR, REIS—A%&EED. T,
LEhe TET, RITaERES UERE ) WRFTHTEE, X —RTHERBN
AR S D,

Deal 1
L
I |
Active Deal Passive Deal
B T
Tabular Active Tabular Passive
Deal Deal

B2 — MBI EARR

Refactoring — Improving the Design of Existing Code



12.1 Tease Apart Inheritance (BRI B4k RIA T 365

WRI5, BIIROZHEH Extract Class (149) 3244 H— B PresentationsStyle
class, HIUER  BERME (W@ 122y,

ETRENFR SRR AR H M subclass, 27 presentationstyle § -
™ subclasses (WM 12.3) , % Deal class Z TR Presentationstyle
EEBIHA instance T & YHAL J ™M subclass T4

ActiveDeal construcnor
...presertation- rew ZirgledcliverreserntatiorSivle(l:...

WRITRES s AR classes FEE S T MERGL AR 55 E 4
MY | R DE. BURAL, EREZ. M MIGHAMSRERER, ¥
ERIRE AT REGRILT BRI ERE S LB, R, MRS
BEE KA, RE T

M, RATEAE Move Method (142) F1 Move Field (146) , # peal subclasses
IS RAEENX] MREANERSB Y presentationstyle #/ 1 subclasses
Lo BITER A A AR ER, JBRaClEg, B2, 40
sefh, TabularActivepeal il TabularPassiveneal ABAEMARN, Eii
THRENBR (mE 124

PR R IR, HITT A AR E MRS R, —BAEN R, &I
RIS A RMBIRS G A NF AR R, i 50T L Rk R 5 A,

]
[ Deal F Presentation Style

[ B
Active Deal Passive Deal
Tabular Active Tabular Passive
Deal Deal

P 122 &)U presentationstyle, FIUEF [ B RUE |
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Deal

| | Presentation q Single Active
Style Presentation

Z\r\ Style

[ | Single Passive

Presentation
Active Deal Passive Deal Style
LF L% Tabular Active
- Presentation
Tabular Active Tabular Passive Style
Deal | Deal

Tabular Passive
Presentation
Style

M 123 X presentationstyle ¥31 subclasses

T, BATHEE | 270M8 ] HEES (active) SHE) (passive) K5, 0
125,

ML T -Bor] # IREER] ZfRE, $alzAETTEHERE, B
EAE R e subclasses (HNE 12.6) .

Deal 1 | Presentation q Single Active
Style Presentation

Style

] Single Passive
. Presentation
Active Deal Passive Deal Style

Tabular Active
Presentation
Style

Tabular Passive
Presentation
Style

Bl 124 S5HEBMEN Deal subclasses Z LR T
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12.1 Tease Apart Inheritance (KIEEJEo BB RIER) 367

u Presentation
Deal '] Style
T 5
[ E | |
. ; Tabular Single
Active Deal Passive Deal
LW = Presentation Style| |Presentation Sty'.eJ
B 125 SARRHESET
Deal 1| Presentation
ea Style
| _
‘ Active Deal Passive Deal

B 126 R (presentation style) 2 [R|MIE R LUEH 4 BRED
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12.2 Convert Procedural Design to Objects
B ig e R itit

T B -{RE, DHEGMTEL R (procedural style) G-

FBEERICR (datarecords ) YEEITHR, BIThSF, ERITABAEXT R ED.

Order j
Order Caiculator
determinePrice{Order)
determineTaxes{Crder) Order Line
Order Order Line
getPrice() getPrice()
getTaxes() getTaxes()

TOYL (Motivation)

. BT &/, EMETERN, SFEERNTWEDIEFHEM::
(L) SARMER] Tava:  (2) AREMFHF %,

FALHMTBR AR, RE Java BRI RETT, [EHBE] TEAMULE [1HH
MiGehd ! Mot MAERMEA LT ELE LYY, FHEESER i
(procedural style) B3{CASARAFSRET R, HAMBECIEHTEE N E L,
BATRIRRI R class HAAK KT ALR BRI HEUE, LUEFEN AR
B —BRTERVINEL (accessors) AMEFTHMALTAY, BB A
B TR LR (procedural program) , o] BEIEIXLE A U P4,

AT AR GBEITNEB, | AT 00 )L PRE IR M4%. 70 Strategy

9 PhiE: XEFFIEMIER C(record) , £388 C struct A HIEEH .
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12.2  Convert Procedural Design to Ohjects 369

B, RATEE G 2N AR strategy W BOKCUER T REIT A, RENH
M) strategy A& L  RATAMSIARE . - BEAXFAIREFELILE . mH
NHERNSHHERREBEENNE,. A2EAeil.

{EiE (Mechanics)
O EXF—MdRAH Crecord type) , BEETY T ATMELR ] 1 (S5
%] (dumb data cbject)

= RFHEIE L O RS (relational database) . Ft L E
THIFAF (able) TERE 1 [ WEIENE] .

O &~ RS, SZ MR B — AT class 7.
B R DRI AATIFAY class ik — Singieton (W.fF, AT FNiER
PG HCR RSB TR B A B 4 static.

D #38 MMoERIET (procedure) . L Extract Method (110) R fbi
KEH, B, Tl Move Method (142) 34504 15 10 5 8050 B 417 1
FARHIW A% (dumb data class) 57,

O ER ERAR. 1725 class PEFTTRETIEBER, BB class 2— 4
eI (purely procedural) B9 class, & ERUE A AL,

peltdl (Example)

£ 1 EHBFHRHEE T Convert Procedural Design to Objects (368) , TR K.
FOBB (M scatemert MMM MRARE) . FHOXIHEN G, KA T
= BN RS, AR T A E R T,
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12.3 Separate Domain from Presentation

HBIBHNRR/BETROE
G AR domain-, presentation-logic, UI, class, object ZEHE L i7)

F L& GUI classes 2444 & T domain logic ($REER) .

8 domain logic (R SBEEE, AHEMRIMIE domain classes.

Order Window

U

Order Window Order

‘Ej]m {Motivation)

RIEEXE, HAETE Model-View-Condroller ( MYC, HEK)_ TR - #H82)
B3, 7F Smalltalk-80 B EH, AFTRAELED GUIL (B AE) # domain
object (IS [HfIXE.

MVC BN B2 OMEE T TR A S RE AT CIFTE view, MR, FRHIRA
¥ i I presentation, Fif ) H4ARLEITE (BT I model, X )4ME T . presentation
class H & LML FLF R 60028 ; domain class 54 i 525 41 MM 22 494095,
N5k %18 (business logic) HIXMH. SRFFIXFHRE RS MLI4E,

EERKENEREEBENES, FAFEER—LHEH (business logic) HIZF
Fib CRARD Ak TR, IR R SRR RS ST 4 ]
FIREFH BT IR 28, JF XA S T 5 A 4.

B2, KABEHAHAHEREFFRHEHI M E GUL. L5000 client-server
GUIs MFEIHFAME (twotier) BHE: ¥EETIEERD, V508
(business logic) F (L presentation class . JX FF BFR 3 7 18 o o ) i b KU
I vt (EIRTE el &2 B R e Hfh b

Java B—HIFE X ERRITTATSERE, FRRRT LLOER Py &l 26 50 48 1 M3 1
WA E (nonvisual domain objects) . (HIFHIIE RLE RS RS KA% S8
FF .
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f’Eﬁi (Mechanics?)

a AHEAEA (window) BiZ—-~ domain class.

O WHREBORE —HKEH (grid) , FE— class REREPIAT (rows),
LI L BTATVZ. domain class TFH)—PEESE C(collection) REMFTAH row
domain objects.

0 RATMOPHHE, MEEAER Y UL BEEEE. MEEEEY domain
logic A, T H AW 7R T8 L1 L, BT L Move Field( 146) = ## 7| domain
class 91 WRPARMHAH Ul M domain logic #F], AT Duplicate
Observed Data (189) , LR FETHRL, HREALZ AHRD,

O K73 presentation class PHIE4E. il Extract Methodk 110 )% presentation logic
M domain logic P47, —EHFE T domain logic. BHaH Move Method (142)
&= B 2| domain class.

O VI EFRERE, B T B3 B A classes: presentation classes Hi]
VA4 E GUI, domain classes P& BTH W& 1Z 3 (business logic ) « IH ) domain
classes Z{EANTEER T, Hift - BHEMB BRI RN,

ﬁﬁ] (Example)

FEE-NERITWIERF. H GUI W& 127 Fi7R, H presentation class 51 12.8
FRmIR A B (relational database) Tz,

ATATTA (BFE GUI ST B 4bTE ) #51H orderwi ndow class &b,

HEHE T — order class 75 [ €% | . S5 order Kl orderw ndow B B3,
wE 129, HTENPH THUBTEYRRE (eid) , FURIHTERY—
A~ orderLine, AL REEEHE—IT (Tows) .

RAPEAE LKA R AFR IO TFEE R, B8R, - FF @A domain model
HVTIERCGRERA -, RO S0, HRIRANRBET presentation logtc
M domain logic 2 FIMER. FEILIRATH AT 5 0804 % H3k, MEHAE
A AT ER.

ERIX—FRRF, EFL P FRAEN SQL (EMLEWE D) B, &3REF
i, [F% SQL & RJ4RUL ISR — % £ domain data.
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o
ﬂ:, Orders

—

Glenlvel

HllLagavullin E

B 127 B PSRE

B4 5 B domain data sE A EBE A F GUI & . AR HE R Customers
wble FF—4 Codes {Eitk, EHAHEZEERT GUI, MEHHHEN—NEREH
AHEROETZEHER. BIF PSR (flE AWT #H#%) @ string k7E
RAMEEE. AR LA g R Move Field (146) 353X {185 B/ dorain class.

W FHAR, BITRATEARET, BACTNAS AWT 4, RERTEAQ,
9% domain objects {11 . HRHXEEE, Ki'1HE EER Duplicate Observed Data
{189) , #— domain field /i Order class, XAT— MM AWT field i#

Orderwindow class,

R — BB RIT R, (AR BRI TER T LIEATT domain logic fields &4 2| domain
class, JHATIE— LU, R LURA RN SQL calls ## 2 domain class, EHE{R
HERTEENT database logic 1 domain data. &5, XA ELE orderwindow H1
B inport java.sgl ZHMEN, XRMFARIWENS—EET. RUHBRP
ol B EREIZMA Extract Method (110) K Move Method (1425 .
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12,3 Separate Domain from Presentation 373

Customers All classes are «SQL Tahles
Name: Text Bold attributes show primary
CustomerID: Number key columns,
Codes: Text +FK: indicates foreign keys
L Products
* ProductID: Number
Name: Text
Orders OrderLines Threshold1: Number
| Pricel: Number
Order1D: Number OrderID; Number «FK» Threshald2: Number
CustomerID: Number «FK: *| ProductID: Number «Fk+| * 1| pricea: Number
Amount: Number Quantity: Number Threshold3: Number
Amount: Number Price3: Number
Threshold4: Numbear
Price4: Number

B 12.8 1T R B R B AR

* NA classes #E2Z«SQL Table»
b EdoRER (primarykey) , «FKoBRSME ¢ foreign keys)

M, ROWAGM_A classes, W 12,10 BT, ©18 (HLRY . FHELY
BER . AIIXAMEAH DL REM AR T prosentation logic 7 domain logic
(business logic) . ATHE RTINS, FRUTIR ZB LRI BB R LT 4
QR [ presentation logic Il domain logic 2% | B4 AR, M2 Mseinefilssss
, REA RGBT W FEOER Bl onse) FEY, s
FULIEI — 8O logie METDHRIEIE, JTESE XM MR BITER, %
R AN, KUE domain logic FIEERLAME LIRS, R IR E SR
B BN SEE L ogic FRLZD, BXE. BT Him,

Order Window Order ‘

#

Order Line

Bl 129 orderwindow class F order class
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Order Window H Order
1 1D

customerName
amount
customerCodes

#

Order Line

productName
quality
price

12,10 BEIRZE (280 T domain classes 77
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12.4  Extract Hierarchy « 448 R (£ 5) 375

12.4 Extract Hierarchy (RH&AGR)
AR class T K% () T, K- THERUAERST0Hm.

RITERER, B—4 subclass FF—MRERER.

’ Billing Scheme

‘ Billing Scheme l

AN

| |
Buslness Billing| |Residential Billing| | Disability Billing
Scheme Scheme | Schemne
kA & e it o SR HET R

), (Motivation)

ARAX AL EY, EESHEREMER, ~THEETE R T84 class T
R e SR FRKEL, BEITEE |~ dass TMTEHES. =
MRE IARERSEE, . THA, RE S TIXAE W dass: B REHAE LSS,
AT BERBL: REMA—ARE (flag) M- WAINR, SAUNLE—ARKE F
HEA classs  AMAZRWLERT B—AXBMNL: —F25E, 24 cass B
o B R EBRAEG RN E L.

SIRBEIEM [HLATIB] M class, TERSSETFEAEE. B, 58T IR
= LITHBORRE S (FALFRREE) . KETE— TR GRE AN E
Hi) UM EATHEER B H T Fik, WIER, R 4% 1F8 4 conditional logic)
XN BEBA TR MR, REQFSANERAED. TR a0 H
P RERWUILZ TR Extract Class (149) .
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Extract Hierarchy (375) R—TABEH, WE—RZAREL L, AEH
et B M— M RARAL AT T BRI S, W RR AR E S H R a).
fRAr Ll T A B — R BB, FRKE—+, BEERES—EHES
A DR, SOREIEEITE BAF, M MDRRE AT ER T AL R — X
SRR g R SR BT E MRS T

YEFE (Mechanics)

BATRIRHES TRAEMEE. £ MR RLEBFETR (varations) Wik
A (BBERBTERTELS class TEAMLEEMER) . XeHEHFE
B /N R B
O BRI —FME (varation) .
= WREMERARBENREGIAREEL, Wzl Extract Class
(149) BRI — TR class.
O $AHXFER, FHE—4 subclass, IR class L Replace Constructor

with Factory Method (304) . Fi{5EL factory method, ST iR[FIESM (45
W7 E1) subclass .

O ¥EHEFELEAME, —R—" & #5003 subclass, BRiSEWHENT
(7E: R subclass 058%, # superclass ARHRE! ) , fEi{LXEFR.
S WALERBERETE [LETH | A (&8 ], 71 superclass T
i Extract Method (110} .

0 BEREEREE, #AHER (varations;, RFFRFEN) M98 iM%k, MIATH
B superclass B S E (absiract class) H ik,

O HBIER superclass FRATHLE AT subclasses BS | BUpi¥y (fAdk) |, JHE
TAEWAEREL (abstract method) .

MAARAFEEE R class £FTWLLTE R (varations) . W LU B — ik,

O ¥R class B8 —HER (vardation) , .7 -4 subclass.
0 {#H Replace Constructor with Factory Method ( 304) 381585 class BIMG B %
K factory method, Jt-4 T ME A RIEIAE M subclass Lk,

S BUR GRS class A KR 52 L type code #57, 5% 18 Replace Tipe
Code with Subclasses (223) : R BEE RAER G4 GHIASKT,
11 Replace Type Code with State/Strategy (227) .
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12.4 Extract Hicrarchy ¢ {248 EAR) 377

O St &TZEYEE, LW Replace Conditional with Polymorphism
(255) . WHITEBAREMTHGREL. WRERE WaHRTIE,
WLIEM Extract Method (110) JEZE{LEFFIAAS B2 ] -H 3R

SER bl (Example)

EHBENB AR [ERFLUHY) BFR. RalLIE Replace Type Code with
Subclasses (223) . Replace Type Code with State/Strategy (227) M Replace
Conditional with Polymorphism (255) FEMLRZ 1, BiF [4RC2008 ) 6
&b TR A £InE .

BAVEL A BB TFF A5, BRI E A classes: BT BHE 1 Customer
&R WHEAR] #8i11ingscheme, W& 12.11.

Billingscheme ] AR AMWBRHEANNA (X7 FTHRY. £ZNES
MR ARL, #BMHE. MR, (AR (BEREAT) Haiigh
AR XERREIBEGE 81111 ngscheme B84 7y,

A OPVRE, RIEHETBE SR RN LT R, ABIZHnRER [
NREANREA L MEEHTL HTRTIXMERM TR customer.
BillingScheme sl H.fhk 5 M —Mrid B E (flag) .

BATE R MRS R~ subclass. X TEHIXA subclass, RIFERETEE
IR A BEAL IR AT 4L 111 ngscheme Koik i % B AR E S M Replace
Constructor with Factory Method (304) , SKJ5 fF AT 1404 factory method ™ % T31E
A BB - RET, S SRR -4 DisabilityBillingscheme %}
%.

W, BMHEEWE 8illingscheme MRMLFS, LBTERE (15 LE 4R

BEA L) TImT R, CreateBill () AR IXHE — M EY, Rk gA TR SN
subctass ([ 12.12).

Billing Scheme
1
Customer l
CreateBill{Customer)

B 1211 customer I 81111 ngscheme
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Billing Scheme

Customer

- CreateBill{Customear}

Disability Bifling
Scheme

CreateBill{Customer)

K 12.12 A EEAT] BIN— subclass

M, BIIEEE subclass T createril. QWK BTHERIIVUEEE
HEERERREAL, Ek DR 4%, AR PR,

if {disapilizvScheme{)) aoSomething
i PR 1R
doferething

WA EE [REA LHE ] A (e 2h R EesE—, AR ERT
DLEE# {1 BusinessBillingScheme B HILATAT &4 -4EHS.

LHAMEMS, ROFEHE TIEL] 7 THEAE] M8, RN
W LMER Extract Method (110) H! Decompose Conditional (238) . AJF|H 0t
BillingScheme & HLMEFHIMEN, HEH [ BB AIRE A+ B 17 2B 85153
ATEMLE. REENBUBRTRLEAEMER Bl L&8uFHdE] ) .

A, SAROMHE-MNTER, BRINEHE ASRFRAE] b [BHEALH
B AANE. #OFDESARFANTE GEREN) riEiad: 4488
MEE, B ARNERE BPEE ERTIMAERFES (FE: XHA
Template Method) . 0 LAFAHERER T MBS TR AR, #1115 2%
M1~ subclasses FHTAHFI R EA IS 45X (signature) . JXTTRESRILITL
ABEL DisabilityBillingscheme, FLLR subclasses A —F. BERHENEL
W, N EEEFE, XH TG PIENERNL ] K% (similar and varying
methods patterns) = {f# ARGy, FRINVEFIIMRETLERF.
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13
&1, SAsIIsE

Refactoring, Reuse, and Reality

by William Opdyke

A Martin Fowler % - /R ILE, RIHETE (Vancouver #4711 OOPSLA 92 A
e b FHZEEAH, BARIEP R 2 {University of Ilincis) X TF
[EFIA SR ZEH | (refactoring object-oriented frameworks) H-+i8 X1, 4
W, g% BaaEn T EY, AhEFRLEER, BkEsEae (medical
informatics) . #R| Martin B33f TATTR -MERGBRERE, XE&TRITT
RE IS TR EE. Martin AR BRI G, BATH T Hdahntimfi
&ﬁﬁ@%ﬁﬁaﬁﬂﬁﬁﬁ¢@ﬁm%ﬁﬁmﬁﬁ%i%%%ﬁﬁﬂm-m%%
BEENKEMT.

FRLT, ERRERABLHTLHETRERN. $L e BN TRAETR
AERELT. BRI, WRORHFRUA Smalalk B2, 80T 8RR
WAL [SRMER TP R ] (sl (SR ) . S Bk
MEAERACENS, RIBECCEHEAT [#408] —FL4/E A
By ] LUKTE AR (9 2

2 Martin S8 HL, ILRCAETE —SNeE, BAHRELEMTERIOEED. I
MR RATR EMOTR, e & Ralph Johnson FT &R AF M A S, (H
FANLER—E, BATR [T 2R . Rl L ity
ERRMBBHMITE ), BUERNIITYRS —, RRESE BT AL i
i, R LGRATTACTKENSR. WA ERMHHLE ( a2
TR RBMEHMESIE) MNEXLHSE L%,
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380 J3E FWH, BRIBIK

TS, RAENIITL, PRONTESAEHNTR, XAl iR
P, PR R R AR, A RMLTREMRNS &, A= b R B R GV A
B S5

B, Rl BT 2 AEHE R, LIRS mliE R, TEX I EY
MAHBERN TEAEEEXHE, FmErEH. ~8Th. FRiEs%EE,
REFERRE S ARG THYEBNER, AREXIENHEL, EFRERER
Rt BRSE AR, AHBRTE.

R ARAY R EARIST, BEREREP S EMAAR RS E (K.

13.1 PRI

REERBER ETFELLR], BAE TUKERE (Bell Labs) T{FT ik, L
ERTERANAN—PBAEURBEHRHITE L. A0er= LR i iE0p
i, % el EMERBE IR A I E R, AnCERRET AT (staff-year) FiX
LRREMNTTRMGERR L, Tribba AL | . ERLERGNTFE+S. A
kA FDREARWEA, TRECHEFA SRS CONEE L. mies
RE M AE, FRERMERS . AT, BaLEgMAR RS

AT IR R S W RIGEM L, FTLUR & BRIGTTURMEA (2 H Ok
FRIXE, WAES VKSR EMEFGFWETRTIG. 20 i 80 FURH. Am*
SHCRWIREEAE TR LR =Y L. 2 Ralph Johoson £ - MESET H % 8
A, X [FUEE (process of change) FI#FHAL (software evolution) |
THFFEARNFTEER, RUFFEZT v, D2 ENRNE I MA .

R NEWHR, RO ABBETRT HCHE L5V THEAS LN
AR BOHE B BB R, B LT 7 AR R B L
ARRAERE . BRETREXMA.

AREFBMNB TURER S, RAT —airrd: REELTHA SR
AR,
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RITIE LB 1993 FHETME RS, TR E AT&T JURSER ZH NCROHS
LR —FARBEANE D WA TEARTS L. BT 45 261
Wi, TREREN. T, RUMUT TR, B AR g
TWrik. (UEEUHFERRT, LTRAAREN. f SN REELREEES
T & ff kg, EVOA TR . RIRARER —HINH
TFRARBEBERID M CFPRAEMRA . M. WERNEZERE, 2
HHRAAIH A FILHK.

FERE, AMIRATHFESE.

X TH5, RalphJohnson 58 T EWH—IE: MY AEAN (XTI ERLEHLR
iR (A REATERLE, BRERIIMAR. RIFRCEAREY
AR, IPREESFIAL k.

KIGHIRED, £ AT&T IUREREN Wit E, EAEMNFMITS L, KRBT
AEXRCELRNE. BEE—8)| RAANTREERL, AFLAQHT4A
LA R A . RSN R — S EEY M e A H SR
B MY THENABEREREERE—MRARFR, FLUE RT3 5
{t. (evolution) | XK, XA R ER A B R, XEMTAR
WATEMAN — RN RREIT TSR, MR, BAXHESR, F05% it
RIRE. WU RIS E T T8, BRI T RERGL L, tF
RER B ORI BH. BB EEEETREDMH, 10 ix
a4

13.2 R4 RETNBREBMNNER?

B2 — R IR . WRIMTE RN CRE R T RENHE) | e
IRAE RRB BRI W, DRGSR TEE - EEE RS R,
HBEE. BB REAG G REA, PRI ZHAKE, Taph
IR R
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FENE, RETHBTREETT R, BB NS EEA BN TH, R
SRR RSN ARSI T RRE 402

fRATEAE TR, Rl LR R CHR R R E R PLATIANR, &
BRERRI T, tRER. MHERAERE? /f X I RERRERE TR RE
FTikes -frRE”

R LI, B A AR —a, DY RN, RE FLFRY, £%
ATRER B M —F RN (reuse) HR: PRAACHMOCHAMNEN. He, BE
PR, 0 AT SR e SR, FIRRAEBER, AT SR R
MR, BRI IER AR LT

EHR FRRAMRERR A2, B [ EHRASA L] . REEeH AR
BN, ERER T RER. BT RAMM, FHFEA (architectre)
TEW. FHBORITENS . EARLUEREE MU SHRE, RoEE
e, (ERFF E BL A IERE.

i fpe—RITAFE, fRUEREXEL 4. IRFE Fred Brooks B7 Y [Hisd i
SR, RRHETRINAE AN | 2, FEFHE, RS, BHEsE
PRI AT R i

ATARAHEMHERE? 7L AR R

L IR R,

2. WURRERIRRKE (AR M. PLAITTINRES AR KEE Rk,
1A T BRI R A, 1 R AR L T,

3 REEMRE-MB T, ERGTEREHR, FERIRESHIGE.

4. BEWEREHRAMARR .

REBWARTR, REFWHRFATMRASREAT MR 14K, TP

HERAEM, UX—LSERIE, SRR RSN E, RS REAt

SERAMNNRAHEHERA, MTILRITE @R,

WOEE, EREEN

AR ETME? AHATR? FHLEAR? UAIBRS T AREAM O
RUEHANE? NEFARENEIN? RBREXT AR EMIEE, KE5R
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Martin % B 2R TESEFRBICEHFiz. EROMBRH L ZHFREFERER?
A& RIE TR BIfF

EEHER N ENAEERH IS, RIEFET & [HEEHER SRS
(minimalist) ¥%25. EATEXTRGM—HEHN)3), RASHIBERTZE. &
T3 HEHEEREL T H O EER b BIOVFEFLA R SIES (55
PACr+ TTRFERD) M8 (structural evolution ) , F1% 7205 F & Smalltalk
FREEW®, HHEMS SRMhdR. BNEENERTRELSERE, flmgT
BURFE A~ class, —AVERE AR # BECERFR M BB R e R Cpublic
¥ protected) , BHRBBHET, NHTE classes ZEABHTEMNRK. HI10LS
—ARERPHREEN TR MBE DB EM, FIInE T ahstract superclass,
W subclassing A1 [fEHh& ] B HXEBL— class. WBTTH class T4 —
o, QR—BETE S A YA class S5 (2% ST08% Cinberitance) . &
fL (delegation) . Jfy (aggregation) 2 [HI4§#) . IXEkH Jub TR Tk RUUE.
f BRTEEE RN, CHTURRRBIL FRET TGk L] A (2]
MAEEE, BETHEITE.

ED—PEEA R, BITIRMEHAMLRENE? Y%, KEREFROEHE. A%
WP EMERR, PR ATSGEER, £ THEEFEMUE Gilin) R
PIDRERS | . REET W0 -8, B2, 4 L0 il A
EH.

BT X G2 A BRI BT L (design patterns) I T 5145 151
SUOIMME, A CEH MRS RENRT S RERSL (stuctral
qualities and characteristics ) , AT ASZFFH BAE AN & APk [41105006). W30 CRC) 2 3%
RITRTJof 3o W 1 B AR B 2 W classes A classes 22 [AIEYHh i (protocols) . M#E
MRHEREARATHTE], BT LU IX eSS K T — MR A TR,

AL LAWK AR P S s, MRSl S, Ryotess,
SRS A BN EWAR S A TEET LA H AL, X
BHRATEEACRE A NMIMAE. HaniE, MEHIRELT AN RS 2
PABEL) S~ A B RE B ARSI , (15 BA Kl Bk F A
AV, PR B T, MRS — M &, WERRPR
FHEERR N ERT MR AR, AR SR — MEREREN oM a &
Zo BEHRIFHEBEOEIT. AT AOLTHR, MR £ F E20008 0 Ll
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KM . IR E ) R MBS R AU R B R R RS E A,
(IR BT INRAR X ER.

R (design patterns ) BIIR BT, BT T R AR RS LT R
Z a4 IR H KA (patterns of interactions ) , TUIX S5 ] Ll BRG h SE A TE AN E
f9FiL. Bl Tempiate Method Bis(8) 7 [EFEM] (applicability) —HRB%
T HAE abstract superclass ERIF o).

BRI T — L5l NN, T LA B IRIRR) Cv TP FEEEMMHF . John Brant
1 Don Roberts [101.(1) FFRH—P TR, HHEXEERER 52057 Smalltalk
BF. BMTALEFREZN [THUMRER ] HERYE, DS AX
Bem LS.

EREE - TRARMREET, AAREH lint K% C/C++ BE. 24T
RHARE SIS EEEFSE, TS sEn b g, RiFHE
T RS B . EAERR, RCRERT . S mps
BUATACHERFL. ZEBXTRIHRRENEY, Nk BB NEEHE
TR

ERTARBAC "TREGENRORB] 28, fNBERTROTEN. 29
BEN. 2RI EMHRE, FIEED, BB HTEREENF RS LS
Meh, BET LERMOENAL. DR NEOmE RSN L B
AR LH TR, XTSRS MR, Ml A
ﬂ—#,Iﬂﬁﬁﬁ%%%%%,ﬁﬂ%ﬁ%ﬂﬁﬁﬁﬁquMHﬁ*.Eﬁﬁ
I CHERS R G S EH .

BEHC++1B®
Bill Opdyke
1989 4, R# Ralph Johnson RIFF IABI S B MIBIBHE, Cos EECRER, I ¥
PRSI R P AT AR . Smalltalk [ P BB 4R HEMEEMN—TA, TRITAY,
MRS ELYN C BFEGLERTH, Eﬁt%ﬁﬁiﬁﬁ?ﬂﬁﬁﬁ%%fﬁ%#&%
&,
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C++ PR TRHN (BMUESHTARE WaT -$IEFMHINELLE. B
RAE—FW, Cr+ BERERMRER, BRAEERATEILER (C++ A
CHEFRLITRED . Cr+ RIFNESHRRE, FRFNEMIRREREE,

B NEMEEREEIMNES SRR NN

EAE, RAMREFERNE -BIEFRTAMTHA (B8 . O BER
FHALETU LR SRS REEE. #rELRELNNT, BEREES C
class H1— B R BAE, HEBRRIX I, HUEERREFBURNEBE
MFFSIAR. MRERRK, 8%, BXasiBALRER.

Al Smalltalk $3E, C++ 19 classes SRR H RIS (public. protected Al private)

i FRERDHRTER TSR TR (S5 40H ], WEXT BRI dass
B K private, BAXPREE (RIER] RATHELRERXD class RBPL R EIL
A class FFRE Y friend BN, WRXADRBBEY Y protected, T2 Y|4 HaTgE
M class W B0 subclasses (R EREEM subclasses) P UM 1] friends &,
MBRABRHEEY S public (REBLR—FHRBY) , SIFARRETE A
protected FiFHESL, DLRRFESRRE class B (WH) MBEZ L — 285 class T
RNE [HEERH &, S subclasses, Bl /2 subclasses.

EHAEANEFRD, ARMAHTREN - SRARY. FHE, B8 NE4E
B F— M RENR T, REENFETRREIREH, THENNELFHA
RARARFPH MG, LR REERSH, WEREFRLERD A, REH
EFRATREADETEROREDMROEH, § Cor FLREMFELEBR DL
—IEBZE LTRRREZRABLIESHMNER MRS RY, HEL3E s
HHORS —EE. ZFHHTE Smallalk PEREAR L.

BT C++ ¥ subclassing ST8) subtyping, STUVE@E eI [ BMTERERTBRREE
PEIBT R R (BEL BED R EERR (scope) . MHEFHIX—%
AR EATHEER, TRENRY,

WRERWI RN FRLRP — EWE— S B 00 EN, BAEREHSES
B BHEOHERERS. (RAFRATERRKERRABYE LD pivate B
protected | &—PHIBER, HHEMN class MANEL TR, BOMELThM LR
MBS R, DRANRR [PEENERE | R GXE G FRAR)
EERR TZURR AR R R R BN E RS, HASESAG
R LT B ahixsegy AR,
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C++ REPRHESHEHIHEN. HREFAAENNIARER, CHERSEs
FEHDENER. FE O+ RBTEFEERJ TR ANRXSENRBEHED
fiE .

B ENENERENRTEHENRRERR

ARBTAR, Crd C FRAER MRS, HERFUCER, WERFATHIIS
R C W, FTEl (ELNEREER) B8 C REBHLAERNSE TR,
W2, C++ LRHTSHENE, HPEEEET S8 RMNRT R

BIFm R ERED RS BRI (cast operation) Al sizeof(object) 2 35HY Cot 48
th, BEUEN. BUENRHEBESERNE (i) . ERESRIZEHEHH
R L tiﬂiﬁ%ﬁ%ﬁ%ﬁ?ﬁ@ﬁﬁ%ﬁﬁﬂ%ﬂ BRTHEERR.

BT, EHRATEFT, Corbl V-wble VM EBRH RFE. M superclass BATIR
MEREEHELE, WEARES Uoally) EXMARTE. [BEATERE
superclass VR H &R Z SR EHFTE, BIRBER 1 superclass S & T ¥, 7 & subchass
HARIHR, EEARITIAF RS (25 e R TR E TS A
%»%ﬂ@,w&&%*%%%%%ﬁﬂm(%%)ﬂ%@ﬂd%ﬂ%&wﬁﬁ,%ﬁ
MYHEAE AR, RS EEFTY.

ME5h, WREFETEH EREERS AN TR (PHER R i)
B mEt MM ENERRETE S bye, TRARGEREEA, G045
ANREES P oyle K) , BA [HEBBF supecclass | MEMTFERE THNER
FEET . IR, WRBRERET if(sizeof(object)==15)XRERER, REXH
BFEAT R, R class 2P R B SIBE, B4 class 34 KSR M,
DR AHBTD AR, A E T BRI Oy

THE MR ERDPRAFIFT Crr BEEHRBHENALFHRASE, &
CHACIEHE R IG ? SRR SA AT T FES) SIS, Cal
BT RERE (URAMS R YR | LSS0 E WAL R Nw
RIEN. B8, M CH Crr MBI RTINS R B S0 A (e
0 CRFREM .

BT Crs B—AMMUEERAEE (R Smalttalk BAK Jave MK , BRI TEMHRISLE
M. 2B (O EINER - EREELL, BTRoWAT AR ENR) |
HEEREZ,

C+ FHRIFIIR AL references HTYAY (resolves) LAt - Cor BEFERTE
W, BRTEEDEWH RT3, BEPEEHERTIT I8, REA

Refactoring - Improving the Design of Existing Code




132 A 4aTEEAEEENMLITNER? 387

REUNE. 52 REHETHHE, Smalltalk F1 CLOS (Common Lisp Object System)
4k AR 1% (interpretation ) 711 B 48 ¥ (incremental compilation )53 . F R 7 Smalltalk
M CLOS HiT—RIMNEXEWRM BRI, X C++ BFRNE, BRER (EF
FiE + WD) MREHKRT, ik C+ BFEAFFEAKRESHBOXF/NE.

WEN AR RABIEEE. WRE Cor BFTEENSLEH, TRLBEN database
schema (MEFERMMEH. BIW. B30 FHNBE. (REEHTHETNHENE
2 AR B 1 3 RS PR B R . )

C++ WA~ RRYE (EXREFRENBRS ATEATREFEE) AR BRE
X meta-level FIEFAHFBH. Cr BRI CLOS metaobject Pl HI% .
41T, CLOS # metaobject il LH— 0 MRA AN ERMFEE. HEEHHEE
WA class #15E4K, HALHTH 161 IH 8 4 references AENIEMFN . BEMRR
FHERDEWR T A S BB R,

m &iE

RERER, BEMEARTL GHES) BAT Cw BFT. Cn BFRAEXAEAD
WEFEERREETANEES, MRERLIRERRENSEMNETL. Cr
ERREMELRHE TN ER, B5 SHHLEENTARE. $ENE, BY
RERAN: WHED [RHEN ] ZROBETHEIFFARTER. XERRFNER
WRETRBLSBREH .

4R B8 Ralph Johnson, Mick Murphy. James Roskind L& HA—26 A, MBRNMAT
C+ Z FREFE SR 7.

B RGREH &S

ERW [Eaidh Ky ) 2ILRERY,. AFSATSNXARE DN
TEMED, MIARRENRSG. BHTUEGHRZ A% REEG

MESRFEOERNRALE, RYEZHENCEEEL | ENLET. £RA
RERFEAT . BRERY Smaltalk X4F, FERFAFTERAT. EiXH
IS, BERSBANEEETES, YN ZERM. Smalalk 550%
ABEEEHEITEE, XRL LGN BIESTIF R ISR G030,
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4 FEAR Smalhalk 32 FA7 1 8B T Xerox. PARC XA TN #I A+ A 4w B
/NS T AR ) 24 ] AT B < SR B B A (B MR & o A I BA R A
EWR A ZRN. Martin EHHE: AXBLEREAM T REETERER,
FR R F AR —# 0 0 F A AR R

BA BB BLS1021-15] Wk T AT, SR EH W NRIFhEERT B
ERHAT, BAEM R N A K RIS . BRI —4F1F & Choices XHER%
fE3E . RAXMERRLILT BSD (Berkeley Software Distribution ) Unix X It &4
A ERE MY B Unix System V., MS-DOS. K& (persistent) F1/0773
(distributed) XHRZ, ERTRERBHMER: BIOLN BSD Linux H#45
BAPES— LR, BEBIHE, T System V. RERETUAMIEE, B
ARFKEEEMRT. MAFNREG, BEFRIENTIXE/CMD, B abstract
superclasses AP Unix LHRLEMNHEBEITH. HEHEENRBEBE
superclasses o BNV SILEHR. BRSTAMHER, IS subclass P
EXHRERUBFEARFZAL, RIE7 R R E L AEA R R 3 B
Al EF K. P subclass BT A S H AR AR T . —HEA R¥E
AR, el eI HRBE IR superclass £,

RIS LA R RNT £ AL, BEHRHE, g CITRRE. SR
B, WAERGRBERAMOABAHE REE- M ABRRTT. g
BEDT. "BETHE ABRENTA 5 IR BRSNS Bk
AFT, EEREE. B (BT FAMIURENITY, BNAS, DHRE,
ERRIMBEEN TR URELERERRRATY,. S0, AEOHH TN E
HEFCRIT A RDRZEER TRTAUHE R, ERAMES LR AMh
ERRA. R EREE LIRS T B R TR F R AT RS IEA1. IE
RERBNAN: BENTRE, (MNFREN L) aXaEs. REY
Rt LR, TRRINARE R, Hih H.

RAETT LS KRS 1R IE 1T 44 08 20 KA 000650 1B R Matin T 7
Hod, RARBIE LAKSIR, ERFRIEIERRBO— TR e, T
B8 i Rk
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MREABRN, BlRFGEs. RESHEY. FEALRE: RINNZLEH
BSH iR, RETTRIGE I A AR SO R B s T, A
REAFBMT LT BatE), ERATHE AW, BATTLREAHO,
HinR —EHEHEEN AR, BLRIMREEREKHCT.

HENZISZNSERR, ABUERTfflE (R AERM. §HERE.
BELHR - F) o JUPHGASRE RGN ., BN (B
RIAN) ARBR S L5, B AN ETLREH A, FEX
AAEA RGN EMEI AT,

B BANAEE, TEFT BHZE NEhREEER—T. EFGEY
MAGWRZAT, WZLR B CHRMEES. ATFBENZ 8, FiZka®Rm:
HE—F LRF IRE T ARLEESRY . HENE EE2RH AT
RSO S B Y4 B

AWM —HANEE [R5 EN KAE. REBBIEEOELRDAY 1
e, REARURABHEOAREES, M0 ARIMITTRORAT B
K, B AL,

EHTLLISRE A2, LR FBEXR, FREP. ENRL FER, AE8
0, BR [FFRHFE R A DA RO 4 Sl ) R—s s e
— #5131

& ‘[& E m ﬁ 5& E]‘E] m 9}* ﬂ: %ﬁ (Reducing the Overhead of Refactoring )

(MR MERTSITHEOEY. RITBRAITIHEFASREN. ki

WIBAFhRE] o R RMAT, RAESEMLD F,

8 BRCHE ST EMER, FLUERY [l 7 08T, M.

" —REANZEFANSRYR, EHRAFERNTR LTUAY (&
FEFF TR RUECHE Bt B RRAR AT R0 ) M B TR T BB A,

W OREERZ TEWAMA DB, TTRAK, HE ST R YA S ET
CHEA MISTSEREERSE, KM Eies2URa by,
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FHWEH RN B HEM R LY Smaltalk M3 EM TR 142 B R BAR
OB ER TR (BLE 14 F)  ARA LAMAATRIF 5 Chip:/fst-www.cs.vive.edu)
BHTPEIEA LR, RERESNERT RCREXAME BREIMSIM
AHARNF LA, BTLAMHEBEN, REE - UAEHER—RE
REET . BAHFRRERN RSN RCSGF AN TRETKLER. BNE
PRREREHEZEMT ARAER.

Kent Beck #1 Ward Cunningham #f &% EEK Smalltalk FEFF &, fhi12&7F
OOPSLA MEALGIL FIR M A BT HEAS 2R TT AT 57T 5.2 R,
M C+ FICLOS TTAERE, REKEITRFOEE. KB Martin AMETE
T Java BIFBIATAb . AR FEE A, FHBPIABRERELMALL 6
BaRNIWRTLIUHA,

ARNZBRER, REEMRAAEESEN #5, AMIBRASILE8EEEE45
mEA . WRFSERRE. X FHERELE, ROBUKE. NELM RS
Hodx. HE, Ey AriEEasc,

R ITERN

ReM (safety) REARCHE, HWXNTIRERAR, S AHEKHART
R, WERREFHE AEWE. ERMEEes T N ED, BARR R
M, AR AHERRS, TFSHARMERIINS S, HRUMEN TR
TR TR PS4

B2, MREBFARY, ZEMNABAARTATE, RNL2AY FIIRE

(A% -] MR, CHENRE BRI R TR S R S
RMHE, ZEERPIIRUWH. LRI G, SRODE, GRITON, FEe
At REBMNAMFELTEFRNOEIEHEEST, R4 T RETESHT—5
W

E—HRHIEE ST (safe refactoring) H A5, F1 Martin FERBAER A
ARE AL, BRENFELEHREAS L, 578, TN BT
EG| AMBEHHE,

KR Csafety) B—MBET XHBE, BRMT R BB X2BH) C(afe
refactoring) S BEFERBANEY. aTEMMEERLETLTREE
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T HRSIR M EMRFER. B RREREFTARE S ERM e 2.
UWATHITZREWWR? R FER L.

m AR A R .
B HERNRITEERRRE RN ER.
B AHGREMREN Gestsnite) SEMRGAGTREBRNER.
B OMRENHMEHE (code review) BERRMN, FFBATIREMS (test suite) FiE
AR,
Martin F{E R E44 Rt b T AT S AV, AR EIA RIS R AR EEE S
(IS {0 L F

REHRFER. WAelt. REEY, BTLRNenASHERENE, FFgixs
JHARA T SRR

B EEAEARREN. R (Ri—F) .

B F SR RA A M NER, GIFETIEH, 55 R gk A
FHER IR (scoping errors) (1) .

B Perry. Kaiserlis) MIHMACEEN, RE [BSREL—HEIER] Mk
ALIATER B T AL, HHFEMN (17 class MRS LR SER | 198
LA [5TH subclasses RHVESR | . BATHMAZE X BIERESX
PlEoL. BRIERMIRRIH EeRetn b, Spmra i,
FURA TR ARG EETINEY. [EFER T HE TRnG
B2l T EE- AXEUTEHENEE, BUER, FUREIRES
BEFATTRERR.

B REFR - AHEWARBRTRUEN. HHEE AATERATT
BOMEETE, LSRR AnLHE.

REHARTEPRAN A —H LR 2UMREEN— Bl ANER. Bl
RERHENRETUZ MR FERIFS £ mBALL, BERZ. RBAT &
BT REEDY ARG A A,

X, BHERENUBNR2EN (safe refactoring) 4. XA HERASH AN
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392 WIdE B, FHSHE

AR —#aS T, MEREEASEFANG R, FERMIET0) MAEZKENFIH
SEUM, HALSELRE 14 5. NMRGERBL BT AL RERA, A
kAN R T REAE-

BRHMENMTHE -HoRREFT8 (program analyzer) , RE--THRMIER
ZMPERF (o NN SRS ERMEREMN 4 G B . 1T
AT E—RI B, AEWREMNE (scoping) . A (typing) FMIFEX
(EFMERSHIE S, FHEENAESHRER, BibiX—afiTEthk
WE FWRAMBFRTFIN] BEE H Cer PEED TSN (BINES531,
static typing ) X HREX— 83 LLAE [ Smalltalk F5h-AKH] (dynamic typing
AR b TR X

AAET, RRENNEHMAZENBREFFHENM TR, BNTATUHEERH
b (MAME) BASIHTRAMER. MY, BAMBRZ—EEHLEN
dangling references, M AXMBEHHRALEM. T2 TEAAFRSES- iR
WiE Cerror flag) - A/ rlBERUE Bk Z R FFIATIXR BHY, RTTREBEIE bt it
TEHSIAR, HENARSIAE, RETETEN, BERiZER, XNV TRET
T HMF SR E, KPP ASHEN RO E R, SE/RES.

ERART, BT Gsafety) XA TEFRME (RIEBEHRIH5Z%)
EEHZRENARSFAE] . REETEUEREHEEED WTBIAT (integrity
constraints) — ¥ 2Y database schema (HREERMEILEM. LM, w0 N, =i
HANBAREAENT. BAELHEME AL ENR, IEXRTHEAEHE,
GEHRRREETFRERBER. - AN RAEEN2BERETS, BHT
HF &M Tk B,

ERMR NT [EMET RS ] #T00N LAY FRE LA B HILE
BE ) HERFEMTRENN. ATRFRSE BN, BaxEHNL ek,
HENLMRZ ERRE X EN, G (87— abstract superclass | BIEHEH Tk
BHGE AR ER, BAPRENRMENENTRE, BEVBEIRB TR
HREFE. NEEEREANE LI L4AN, RIBTUMES MR
b RE 2R,

ARETAFUERT, EREEA T RTEEA ] MRSl T2
FoL. fAMERT, TRAEERRSNAR: SEEH. ERT0FRE,
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PREMIER T T BRAE R, MEFR A EERET M. RSx4t
A HAEFT LB AR S HNTE], Blie RIFtH T &R (W i5-then) &1,
MPERTR A LKBANE. DREERIFLKEANE, FTUBRE, ER
BRI ERGIMN SR, RERRAT L E ST ES, WM
RERBHT. AT, BESTEHELEESTRENE (RREET I
FRMAHE, WREEIITH 7 LM R )

EH TRALWRICHIEM [MTHRAZA ! W3IAXA, FaArRags. maT
LSRR BRI — 55 . — BH P REMs B 91 RSAOT T2 AT RIR, st
ELEXBERAESR, METEN. RMTALAM A EFEa — M EEl
SIMEE. WARE Hih T #07.

RERITGF AR AR LN ERMETE (WL TN ETEE —
WRER S — LRERBLHSE) |, BANTREEHEET

FIARER LR ERTUATYN L RPLy, MEEFRRESH 7%, 14
LA T AR, MEREERL w2 BITES, RETANE
M7 A Don Roberts, John Brant. Ralph Johason HIZ 1015 LT T — M
BRI URERENLA (BAH 148, XERIHTF | Smallulk BEE |
WA — 34

E2TTMHERRRRET TEMS L. B egABTH, EAGIESS
Latk. WAEN LRAREIFL. ©n L7 YV ST 518 BT 2 sk 2
FERIZ. MBERMUXSRE, TN TRSEFT AN,

ﬁﬁ\mﬁﬂﬁﬂﬁﬁmuﬁmmﬁﬁﬁs@ﬂ%ﬁﬁ_%ﬁﬁsﬁmIﬁMﬂu
ﬁ%%ﬂﬁﬁﬁzﬁuﬂﬁm&.%&\Mﬁmﬁﬂﬁﬁm%%ﬁﬁﬁﬁw,ﬁi
0 (real-time) REHTTRHE T L, EEREHHIFRFEE AR I
ﬁmsEﬁ%ﬁﬂﬁﬁﬁﬁﬁ%*ﬁ‘%ﬁnﬁ%ﬁ%$@ﬂﬁﬂ%HTﬁtﬁﬂ
%&Eﬁﬁﬁﬁﬂwﬁﬁﬁﬁ%&ﬁﬁmﬁﬁ;W%%E%“¢ﬂﬁﬁﬁﬁ%ﬁﬁo
ﬂﬁﬁ%@ﬂﬁ(ﬂlﬂﬁ%ﬂ?%ﬁﬁﬁﬁ%sW%§Uﬁwﬁ&%ﬁﬁxmﬁ
ﬁﬁ%%ﬁ%oﬁ—ﬁm,ﬁ%ﬁ%ﬁﬂ%%ﬁ&ﬁﬁﬁﬁﬁﬁﬁa-%ﬁﬁ,i
ISt IR A Ll i,

fE%ﬁﬁﬁJW%%&EHﬁ%ﬁﬂ%ﬂk%%ﬁoﬁ%ﬁ&%ﬁ%ﬁﬁiﬁﬁ
EFEMAREENS R, BENTLMIRES B RFFGTT 2,
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13.3 BKARE @

MEEL A TR RS EY, EALARR— AR LR RE. FRAIEEA
B ALATA) s

» EFATMENTER.

B OMEEMREECEN, UM HEESEIE? RERK, RAEST
R ER RN, ROEEFCRAELET.

B CIEME TSI ERGBEEFR, TERRTHEF .

B EATEBRAERT.

ABTREREETREHNE, FABEREERAMTIHN AR AR,

MTREME, UTHERERERLOH:

m MREABEENEFARLRES, BEAN? —TTH, FEARNEEETE
HIF LR A R 5 A, DRARMRITRE, X8TER. TR
grRRERIE, TREFEMTERREERAEN— 8.

B0 RARE code base (AUIBAHIFE) HH SEMAMNAH, BEah? &1,
BHAE MRAEHI, XAER TR ATEERT S ERET 72
2. F-EpR, BRTHASEEARAMX, i, REZEAEY
HERMEST. SRTHRANEESMNIAEL, BETEVHIZ AR
HIRRAEHAR. WREE S MEAFHA—IHMN code base (REFIELE)
T, BEWOHSERE, BAET U RS 1 {E.

BMEZ, [ERHTREMEEMRERME] R (RSO ER S M
EMTRER LE KT ] B PRMMNS. EEEEVRTLR, RXET
MZ KRR A XEERE T EBIETHIA R,

13.4 EUNERNSSHY

FUBEW, REBFUEFBTHESCH LIETHFREMAREL, HFELS = 8K
Hi AHIZEEAM . mRMDREA G, RiITREESEL VR HHEE, AR
Martin (Fowler@acm.org) . HEi T BEHLSBHABER.
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MR ERANREN, T3 -BXRUITELEES . E4 Martin BT,
ABAREMNE - PEEE, B (BFE) ERilLEEAXTENEENE
wRMME. REELRXER T EENE —HEABEEEE, R4
REEAFBMERGR, NEALIXJUBXE: [3L9012)113). 7F OOPSLA 95 #
OOPSLA 96 Kb, EMEE—AHEMEE405. ETHFLER N EHER
{design patterns ) FIEM (refactoring) BE¥MBHT3-4, Brian Foote FiF 75 PLoP 94
ERFHT OB Addison-Wesley HiR4L2 "Pattern Languages of Program
Design" MRH—%E "Lifecycle and Refactoring Patterns That Support Evolution
and Reuse” A FERAGES. A, B3 EHIM TR LR 7 7 Ralph Johnson
M Brian K T1 1 B0 SN AP FAE SR AT LA classes BIIR3T Ja) FSCEERE L John
Brant. Don Roberts £l Ralph Johnson TE(8 FIE T A6 MM RN T E LT A4
Smalltalk FEFEML0111]. WIFIFSE (hipfst-www.es.uivcedw) EHHA1HE
FHIORR. BT, ERATEMIEENERNXES HESE, O0OPSAL 96 24y
ZP—AREA [ENSER] 250 E bR R THEHETES.

135 MERBBANESBHZEARLE

RIEATRA ML RS, RPN TETERG. AT BT B fiEiL,
{evolution) AMEH (reuse) 4.

ULHE, B TRENARCEREENNE, T4, B2, B, BEES (&
B R [EREAR] B ORBHEXEE. RTEWR (Lucent) 45050
¥ (Bell Labs) FAIE, ®ES 7 HAELFANA TiHES — @R 5%
A EA . 119)-p221

[FIRATE] EE R, A EMEE R SRR,

® RARANRWTRERHOE [ZERFL & TfTgm) .
B BAANRATREN TR [ATRAME] (reuse approach) S 4077, BRI
AENEIRIS A AR .
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B NRERMEN [WEAE! (reuse approach) , FASPHH (overhead) | &F
TI#E (learning curve) FIEIMAA (discovery cost) ERLMER.

B EF TP Rfi% | (reuse approach) T ZSIEMERA. WME T AREGTRA
K REmshg\asmks, o WS-t swaail el .
FHEUFAZENE £EDRTHE, REZLNTHRETRERE.

Geoffrey Moore(23)f! [ EARKIEHITE Hikd K5 E (bell-shaped) £ &7
BHFBXATE (nnovator) MRIEEZE (early adopter) , P A BN AR
R REFE (early majority) BRI RTNE Oate majority) , B R B4
THIERE (laggard) . —PTEMEFRMRERT, LAREEHNAENR
BERER VL, AT, AR T A A MENEZ ERERS| R,
BREMERIG Foveljsaeabimy, ik s s g # s Baei. 2
FrEAA R REG, RENER ARAERRABN#HIIL. LirENteE
RABXBEEFEA. [RABENRENSEE] FER (visions of paradigm
shifis and breakthroughs) . TRIFIEHIHHHEMERE CBAE. A TH, B
SRR BRRGHT ETE [SAEERLER . A AR ER.

BT B8 . Ry AT M T R B e AR, B
WIUEER R Moore FITIRE) [JR1TH |, MHARE CRLRAHLE) METR
THEREE RS & DR MBEARE D, THR—£5RERE
EW. ER, RRPOIRANES, BET DR EE, R—ANTXEE,

R (Lucent) MUURECKZE (Bell Labs) TREM, &5 [FHE | WY RIE
THEEFE, B8 AR, EFELEARECHCER. £ nLsRas
WIS GMBFRENH. BUHISAEESR FOPARANTFRARE
BIXLEBEARNE . ERBATES, KEFMLEHE HRATHTEN, B8
IRERHIAMES W DBISN T 2B NEHAR . XN, BRI E R
okt > 30N

AL TCIE R HA Ralph Johnson F AR, R EMAK T AT &
PRI e SR RE, [FIR 0 R S A PR Y5 0 G o SR 008 PR AR A B € o
RAFMAMEAREER) | EAERED BN RS S, AR
Lo BRMERRBEAN, ERLHAH.
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13.6 %ig (A Final Note)

AFE BRI AR RS . REAEA TR ANXTEH L8, 42
IR T REAE LR E, SR E TR Z A8, HnkiE
AHER. FERARATZE, B [EECK IEF BT XL fiE,
w5, PURLHIITRZE -WIRRA.
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SHIR

Refactoring Tools

by Don Roberts and John Brant

EWHRARRZ —3R: LPEETAM CRETF. BEIEEGEN TSRS
Z T (Bl Smalltalk) BREPRA T BAMITRIFE, Hep3{0mERHR
FRRFHEAHRA T 0. BRERXEMTE, FAMYLE. BARMEHTR
RUTHAXRE, EATITHNRBEF TSR,

141 ERLEHFEN

MFETEWAL, B TAFRSRNER AA—HTLTRNEE, 5T
HEMH (test suite) BREHZAM, FIEHPRERENHTE. ERX SR
MELERREEFRPEHITEN, RELN0ELCREER, BEEEHK
BAART . MRAREPERNTAEREAERATAGE, BEER BREBEFE
BRI TR, 2 B8 R Mot . T IXRE SRR IR R B T 4P b HEA
PR R, A EBERNTHYET B, Kent Beck I .

Kent Beck

Refactoring Browser &5t 2PUERIOME B . LINMATRESH, [958, R i%eE
BUXNEF, (Hewo |, BLEE, i REALARBLL A SN Z 8 T, B9 [Refactoring
Browser] EAHDFREN (menu item) HEL|THEELH, REEROHERE
T

HIFFAR MR TR0, BARM LTI, & T ABERA DIt RAT T —iEi,
TRGLEERZT S, RETFLEREN, REE—MRLER, BRREEH.
REMFEUERNEN, ERGVEREBEM. WL, FROGBPRAL I —Lnf
FAETER, 5 FRRMARRE, REHTEEL PR,
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0 TiXMER LAY, EHNGEZANERRRE DT BIVLFAE
Hi [REFHE] & IREFEA] , BRNEAELSHR [EXMREHIX—H
SYEH R, IR soperclass &, ARFTEHRM—A71R9), AAIF subclass THIF
R— R EATRATARE. | i THEIWERZ R LANR, HERESE
WZIRMER. CERE T M EYERENAET, AEEANTAREE
I

L) Extract Method (110) X—EBRMENT MG, WARET TTH—EA,
FEREMRNHEYE. W Refactoring Browser, 7 7 ] 81 B A 7R
FAER TR, R AE N BIETR (menuitem) "Extract Method” #%47 T . Refactoring
Browser 2 E 308 v MIEM{ U ELE 2T AT L S (CRAIERBR RINATEE T
PATF LA EATRE A & e iRt i, BE T RN ENTEMEMATE K
HAbARA R, FHZEER, R LEs, NAYEHNTASHEIREEZR
—tl. #)5. Refactoring Browser & - HFBREFTRFHZ &, HERBATRR
By RERT R EH AR SRR . RS LR ME LR,
Refactoring Browser = 1E{5 M8k K {CIS M IR R B PRt ok, IFAFRER W Fat
HRENEH. BUESEERSMEY cass T vFEE, UM Eeh4
PR B R B BN ILE 15 R RV AR R RS AT THAT Extract
Method (110) HPBETHE MM LR, BEAHMCERTHMEL.

B HRATRRE, B iR AR M AT R B R 1. BTt
ERATFHRAERT, SERCHRARTRNTED . BRI T
PR A, RTE#EC 0, SREDE A, o IR dFm S R,
PRl gt 7 AR REMM THERMRIY ] mll—Sa, Tk,
Eekpigyuit 72K nt, RIEAMEAER, AABRTNANEERS
T. B 7 2L EMITHRHE, BOTATULRT S ARy, KRBT A H
w AR AR T . wd, ROMIUHT a4 T B E g, J
AP B LR T LUR A s R 7S£ BUNA RIS R B 1 . BA A B BT
WRARRIA TN G DR RGBT R R mIE RN, 5400 3 &8
BEHIRM, BATTUMBBAEG, I E, Ty,

Refactoring — Improving the Desien of Existing Code




142 EWHTENFARAE (Technical Criteria) 403

THREE) FRERLE, hBRTR. BHOHERIAREY LR, &l
RAZT, WARSENHA LD, LHEHML. I8, BT LEHE
KBTS, REMRPBKEHA TSR, 2885 FUafLE
LR . B R Rt E, At T LR ER TR 8
OB, RS ATE AR R R

[E 40 Martin {511, Java B R ZHH (B L EM TR W FRITIZL e —

SHBERENN B ES TR, ARRHMTA, LB bR TRAFEHN
AL, LBAAG, SR FHRRENEEER L,

14.2 E*@IEE&E*E}E (Technical Criteria)

B LRE LB RERELET R TURD BRI, @RI FEY. I
AT BHURA TR, MR RB AR, Ry S8 SR, BTEA
MREREE. AN EE TR EMT AN, R, B
HAGE TRIFEFITA KRTRT, WREF#T NS,

E%ﬁﬁ}ﬁ (Program Database)

HTERTE SREAIMANNTERRE (BTSN R, BEERIE L
HIRED . flm, TFREMETRY, REEFETEEAN A, WFE MEEH
instance 8 (F¥F: non-static FH) . HFE ZSBMHHE R, 7 Smalltalk
TR R BRI D, RGBS AR S — PRt KR4
B LMBEE, EH0M L - TEENEEA. RERNERT —RERSIF,
HAT AR BEIZRF CE KT 5IH (cross references) . iXFBE ) £ EIE (1108
WVZIRER ] ST class #BTL, BB N bytescodes, T Lk
(¥ | RS BT F. R SOARTEN Java 0, A RIBREY
ABIIATAED, MRS T RESHERSIEF, BUSET-- ek i
XEESOESE, N RIEHEAR . REEMEBI N Tava {47} A & 1% 310508
ML, —LBLEB AR TP R RS ()20 IBM VisualAge for Java) MUKLH T Smalltalk
W SRR S F LS.
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H—F RIS CHBD RS LUEN grep 2 RH L ALE T ki &. X
THERRRIT TR, BT LER 4N too BB RSN oo MEH. EiEr
BIFSER, B2 RATBE SO R AR T R B MBI RIT (loken ) TERETYHHY
HAT, i EIXF AT class E X MR EMXRER LHAT D & class 2 LEW
1, BELUE XA (semantic analysis) KX b instance TEHE . A E¥E X
L b, RS EX S instance H R AR K5I (method references) .

ﬁ*ﬁm (Parse Tyees)

R LM ENWL ARG TR --H3 R4, BF A [ EEL L BFLAE)
HI5IM . BAMET, WRED instance BEWHHE, M4 class B E suhclass
T & instance ERMFTH I REHLNER. FEEUFHMEMEETREZE
T Pl EA R — SO — AR TR AT 0 B 4R
RESS A M BRME ), IR I T parse wees CRRHTH) MIEERT. X R—Fh¥iRs
. AT ERMRS RS, FE R

public void helle{ 14
System.out.orirntls("Hel lo Worid");

XA R B AR parse trees (AEATED) fME 14.1,

}Eﬁ'ﬁ (Accuracy)

ALARREES, DASHEREFRETH. 4% S0 ERRRTEE
BEIN, BN ERSHERTE—EMHALE. FfiERTTRSNESETEE
WREAMPHEN, KRR TR AR B BERXEENERRE N
FRIEIEEA: B0 RPFH TR ML EK (real-time constraints) , X — & 52
SERTEFERAITF .

BlfER QT OALER R4 RSN BN BRGHESENT — =
&, RIS Java reflecrion APT LT LUK 1 577 8B 412 1 R %L, B2 [ E &
BROX M REMER, EEESWY - RE, EHTRER 2R,

M, AN RITER G, ERTLMAYES. NE AR SRR, 1
INEHHEDGIH IR, Eah R AT URAY A LHEAT B4, ol LU St
F OB TR LB | #3ETE L4,
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’ MathodNode ]

l I
[dentifier J StatermentList
| |
"hella" ' Statement
|
MessageSend
—T——

FieldAcress \ Identifier ArgumentList
|
L W-! "orintin® String
Identifier Identifier

-~ ’__- _ | — \"Hella Warld" '

"SVStEm" "Ol,.lt"

B 141 rello()eRHL (p.404) HiBEEHH (parse trees)

14.3 Emlﬁ-m%%ﬁﬁ}ﬁ (Practical Criteria)

TRZFUBGHELR, AT HEATIER (A 0F U ILRBEN AN IE
FA, MIBEAER. ENTANEETRE (B MR M RER
R E BIEAE (refactoring process) .

EE (Speed)

EME R T BN, e REARSNE, NATNETREREL. [
W o AT R K LT B TR XY B (AR Caccuracy) BUEEWE. B EME
HARBETS, BFAEASEROIWERTE, ©NTA FigirEn. &
M, AREERAREEN. EIFK Refactoring Browser T IE Y, HTHAER T
T RATBRRT ST K, R R BATIAT T3 Z Hm o] B 24 I
HEENN TARARSE LA, B A SR EHIATE LATCAR AR\ 0 ) LR o e v P
A IR RAREERYEL [ NERNTEREY T AEN) .
Mgk DR ERIT DY RBSG FEO. (R, 8 8T sk 1R s ) 247
b IXEETAR.
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i W EHFIR A EAe A K I, —AMARRANERE: BERNHEFR
WIFEAEE. XA [N (accuracy) | MRS THFR,

F R S ATEER L, BE EFRASRGELERR. SAEE
FoiLalge AT e (RAREFRABETRILA) . B [86R] NRFEET &8
TARFREL. RRME, ZRACHEFREGUREHZELR, FABITLE
AHIEFR B (FxzW, heunstc) REHEER.

Undo (#8)>

CBHEMEER | AFRFEF/UFEHEEA A (exploratory approach) MHTHIF. R
Al EALEDG R B kA, WEHFETHERETHH. hTRITEREHHLEE R
BRIFMREIT A, FLURRER IRE REMFES) AL R
F4T . Refactoring Browser 2R A - #F Undo (RS Thek, RER L
WNBEWAHREL, ENMREHESAE. LERSMREIRELARHNEFEY
ATRIRE A, BEHFM, KolEH TN, TR0 %Y Refactoring Browser 41_&
7 Undo LhEE, MERRT DREER. A, BOTURLER, FEEREMET,
PR A1 )62 ) AR B SR S T — MR . BT A] ARV 3R class. M5 E 3T,
MBBRT Y, MR EME, £ PSS TRANAR. Z—#au %
T

SHMIT MK (Integrated with Tools)

WA PHLUR, BETTRIE (IDE) CERN%E NEHIFRTA {0 T . IDE
REER . SR, HEE, WRARUABRFAIRRENEMFATIE, SEKT
—i, HEHEWMUFR AT b 7 W E H BT %4 T & . Refactoring Browser
for Smalltalk FHIRRAR — 37 +#54E Smalltalk ik UR2Z 4 1R, 1T
RURARANEA RS 5, RERNGCHTE. ERAEENNGEHRERT
Smalltalk Browser 2/, RITEFHERERE. TEERERARR] ARTER
— I AH.
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ING

A1 IT % J4 F) Refactoring Browser &G f 24T, HICSEIMATRERENR
T H SR, Refactoring Rrowser ZBTLASRE AL, RINZ -ET: H4#RE
i, HERN—a BT THERMACHTR, WREAB— T TIITFH
B, MRET AT ERE L, BAVE Refactoring Browser LY, U4
RIZETAE, KOTRE G L R R AER LA, RTh AR

KAV OEVCEN | ARSH TR AR B 2E DR ML
MREHCET RMEIR A R, U B BRRHA L. SR,
- dic HT Java WSS EEREMEMESHREL, FEFR Java EHT
ShESAL. HUAFRM LATHILA, ROBEHERES T Cr B L1
3R
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BRAK

Put It All Together

by Keni Beck

B, REEMATLORNE S RRETRT EMNEM, S0 T SHHe
K LB TRZEEN. Fi, GFC2REENRT, FUEFEEYER.,
TRIFTRA: [RESIEMTEN 7. | T, T84,

ATESUIL AR AR, BRIREEAZZ KT, 0ERE FEA,
URRAEILAZ (T R TIO T EBE. 47 TR R, fRimaR i B,
{HA ALK T .

RERRUERE, TEIEMULEAN G, SRR 27 SRS, RYHRT
AREARBZEM T TR EER. BTG, AR L, (RRE.
M. ERERERTIN, TRAES G RER, RXHE,

SIREEEAR I, RLREAREER? LIRS TR, ek,
HOCEAL "l T. MeRIRETR0m . TegABTIRL L%
ALAE, (R TR, FHELBITRENTE,

Ml RBHIE, [RE] Wb T EE Y, mER L
TET, [Ek] PRI, TR0 5 D8 N BF, Filn [ Lm—
BAGEN subclass] . REGFHRFERABIFHHE, 8 SHLE TRE,
B ARG, WERBEK. Fa7, M8 DRk s, SRaL. BENE
FIBRREGH, RERERTEA,

ﬁ&ﬂw,%ﬁ$ﬂ%$%ﬁ$T:%ﬁmE&%ﬁ'Eomﬁ%H%WMKﬁ.
WK%%:@W%Ek—W%WW%Eﬂm%,$Wi$ﬂ%£ﬁ%ﬁ9mmm
ﬂﬁ&ﬁ%ﬁﬁ&%%%ﬁ%ﬁﬁ%qﬂmﬁls%WE%&%@KT,WE%ﬁ
HE MR T—0 . f0A% 1 BRI RIS, B Tikme,
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FREETROEGT . B NECRILERZ gL, WAL eELNRTT,
&Wh%ﬁk IRAR A AR MRKREFREENMTRE, PIERE S,
» ARCFE AN, ARORERE TR, Ba. WREA S

MR, BUERA, SE P, BEmERLG, RBREEFN. A TENIT—0
HMEE ~FAENRAE. BREFIRFINAH. fukeasWa s OBE,
WAEHECAERL, B2 Badimn T -MEnmita. 85 R
ALLAREBH—HF U AT L -2 iR, TRAR T, BRIXAAL
REFIR—F. | Lo, BMAHEIXER.

B R R RN . REA S, IREUTRATS, SRR IEE AR
fiis R -HAPB B, Fme iR i AR IRRGRRES, H LIS AR B
KBHRIETHE,

DEIREERBLF F A RRRU T RER, PR 2. M ki, moaRtoitt, D7 yix
R-MEFHEETA. SRRESRENZE, RAMBEMET RS, #E
WRAT SCAF A B AT AR T LABR LT AR . RS UL IR R B R L, AT
RER W RYBRERE, BTUARMMENY, ZEEN—E, FRIXE
M MEBH—, TREHER.

B, WS —MABKE, X SRR AT, R oLy s
Ao AR ELAAC R F TR M. BE, RERRSE KERA—E
Eesd, s M4 2T BEEHRMTTR.

IERATS . KR Rl DU RR R, BA, ML $ 07

m RSN EMTBRRTRER T, RSB,
RGBT, BRI, 2 AR, MMATHERLZESE ()
AR, TORN TSRS HA S AR, b MBS ENEL.

B RLERETR. HERTANCIR D, ALK ORI ER
HOFIHM I O R AR X AR T K. GSBEAK
B8 RRAMEEYE: NFERE, RRHF S8R,

L] %Hﬁﬁﬁ@ HEMNRNAE, MERERBS ML, HERED, B
LGN, WA SEENN. SHESNmEY, m&ﬁﬁmmﬂ&
A Cestcases) . MRMER KR 4L JFE , BIEEHMRMNTEY, Rib5e
W FREMWRTTT. 5, (9 M &, ¥4 Mk, ﬂiiil]ﬂfjf&ﬂ?{ﬁ
M- IR IEM, 1IX A .
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SR RER AR, RE MRS B, ASEAR, —TFRET
AR LRI, WEEPENERERET, SEEFBT L7 &1 KK
EMURRTE L WO AT AR AT RS A AT SR TS R . fREY il
PIRIL AT sk, RAE EENAHMEHEST, SREHLG -
EHEITRTA A,

WERIEREA. e VREX T RIS . SR G, FEGEA
LI — D AR ITOEIER, R R B FRMBE S, TE 25N
HifE. AR, M, BHCkRTE RN, HE DRES—K SR
T=hf, BRENF MRS T, RUGBREEIESE, +a8r h—iae
WARIEERTE MR . AR, B s T R, 3
AN

A RRERZLE, BEFARETLY. LrerFAEEE. B, AwEHE
ABATEMIER AU, BT WM S 0o, KIS, MF. B B
RS BER - AR SIS, XRRE BEH, LR E A,

B TER MAA-REW TUABIERORR. FALE, o FE—R
ﬁ#ﬂﬁﬁﬁﬂ%ﬁﬂ,ﬂ?ﬁ%&?%%fiﬂwi$@Eﬁ&ﬁﬂﬂ%%ﬁ%
ﬁﬂﬁmcmﬂﬂkﬁﬁ,%%%ﬂ%%ﬁ%ﬁmﬂ—iﬂﬂ1%m%%%%%
(m?‘ﬁﬁw,W%ﬁﬁﬁﬁﬁﬁ%ﬁﬂﬁmjm%ﬁkﬁﬁ,ﬁﬁﬁﬁﬂﬁﬁ
ﬂﬁﬁﬁﬂ%%ﬁs%ﬂﬂ%&ﬁﬂ%@ﬁ:imw,Wﬁ%ﬁ%ﬁﬁﬁmgw%
%%%H$ﬂﬁ%&Tﬂﬁ,%ﬁﬁ%%%ﬁ&%ﬂﬁﬁdﬁ?ﬂz‘%ﬂﬁﬁ&
RANEN. BERrR, B, BRI RAT G0, RS AR
PRV S IR R RATRY, WA KL S,

E%ﬁWMlﬁm%—ﬁ@ﬁﬁﬁﬁcWﬁ%WMﬁﬁEM%$sEH%W%T%
%@%E“¢ﬁﬁ%ﬂ:W%ﬂ%m&ﬁ%ﬁﬁmm%,ﬁ#%%%ﬁﬁﬁﬂ%%
AR R RBIEN] S MUS BB R, iR M RIB 2 FL AR B R et 7

EQ

Wﬁ%uﬁﬁﬁ%ﬁWHﬁiﬁM)$Iﬁfﬂﬂﬁ-—&—%Tﬁ?mf@H%
ﬁ%ﬂ*%%,U&m%%%mﬁﬁ$&,@ﬁﬁﬂ%ﬁﬂﬁﬁ%ﬁ-#m%oﬁ
mﬁ%ﬁﬁ%%EMT.ﬂﬁ%ﬂ%%ﬁﬁﬂ%ﬁmﬁc$.KEE@%%V&E
4@&@%&%%@%%&&5%[ﬁmEﬁEEAHK%ﬂMﬁ%ﬁﬂJJWH
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TFRARARRAE ARG R b H S RACH

IR RAME Y R T, T4 D, —A— AR .
R IDTIOGERT, KL S0n FRRS R — . RSN LAty
EARAERTEN L, SATAR, TILFRGES. IR
TN, A AR BSET A A RREAL. R LB A A
(FMALT A5 REAFRERSNTE 5, WHELZFDHRE b EAA
R FRETANRBENANR, #5520 H iR BB .

A SRR [PIIE T | . AR SRRSO A M. k48
A, RS LS etdErl k. B Mt AR, AN, EaermE
tr — AR NHENIIRED RE. BAZ AL, XN TFREFEZ LN,
FUAE U A E R TR GERBREER TR —KRF)  FTERmZEe
R Ctest cases) . REMTHHALEN . BERSH . TEMHE--
HEH L R KRR S SRR UMM T, T LR TR ALk
F B I, BRI, BLEREEETER,
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Steve. McConnell, Code Complete: A Practical Handbook of Software Construction,

Redmond, Wash.: Microsoft Press, 1993,
— AR TR RSN i T35, 5 ) Java AT R, MILEREDE
A4 L&k ] T Java.

[Meyer|
Bertrand. Meyer, Object Oriented Software Construction. 2 ed. Upper Saddle River, N.I.:
Prentice Hall, 1997.
Ifi AT B W Cobject-oriented design) WD —RBIF GRBE ) 138, |
HAERNTRELASHE T (design by contract) [F] ~3 4TI it

[Opdyke]
William F, Opdyke. Ph.D. diss., "Refactoring Object-Oriented Frameworks. " University
of inois at Urbana-Champaign, 1992.
B ttp/fst.cs.uiuc.edu/pub/papers/refactoring/opdyke-thesis.ps.Z . 25T EHIHTH
I KR EE. BT ERAMIASHMAE CETTRE B+
L), MTHEE TR FHEEROA. BRGOEMILY.

[Refactoring Browser]
Brant, John, and Don Roberts. Refactoring Browser Tool.

hitp:#fst-www.cs.uinc.edu/~brant/RefactoringBrowser. FJp ir LA,

{Woolf]
Bobby. Woalf, "Null Object.” In Patfern Languages of Program Design 3. Martin, R,
Riehle. D. Buschmann F. Reading, Mass.: Addison-Wesley, 1998.

1 2] null object pattern #1—{i} iT18.
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REEM

List of Soundbites

p.7  When you find you have to add a feature to a pragram, and the progrum’s code is not
structigred in a conveniens way to add the feature, first refacior the program to make it easy to
add the feature, then add the feature.

MRIFRILB CR BN M, MRPIS G TN A I 4 W,
MElE ERBART, EERIEILRAES T, REERIEE.

p-8  Before you start refacioring, check thar you have a solid suite of tests. These tests must be
self-checking,

EWAT. SRAQORTH LW SRHRRANL. ZLMy TG URBBEE S,

P13 Rejucioring changes the programs in small steps. If you muke a mistake, it is easy fo find the bug.

EREARURANES L BEERE. GREITEE. RESETRIE.

p-15 Any fool can write code thar a computer can undersiand. Gnod programmers write code that
humans can understand.

O MBIARAES A E R BRI, S U AR A RIS, +
RRFHRILR G

p.53  Refactoring (roun) : a change made to the internal structure of software to make it eusier to
undersiand and cheaper to modify without changing its observable behavior of the software.

B R PEITABSERN RS, BRRARNKY [ TR,
AR T, REHTERNL, BELBNRs

p-34  Refactor {verb) : to restructure software by applying a seties of refuctorings without
changing the observable behavior of the software.

B i R -RIERMER (FH . AARE THEZAETE ) i
T REREN.
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p.65

p.88

p. o

790

p.od

p.97

P98

ey

418 T RIR

Three strikes and you refactor.
AR L, =NES.
Don't publish interfuces prematurely. Modify your code ownership policies ro smooth refactoring.

DB REAFED - WSRO A BEGE, R,

When you feel the need 1o write ¢ comment, first try 1o refactor the code 5o thar any comment

hecomes superflious,

MRS TR G HE . HAUR RN, WL EEEt LR,
Make sure all tests are fully automatic and that they check their own results.

ERA- AR AT AL, e fmd [ Cildes R,

A suite of 1esis is a powerfil bug detector that decapitates the time it takes to find bugs.

TR R — A RO RS, BRI RGN A R MR B ).

Run your tests frequentiy. Localize tests whenever you compile - every fest at least every dav.

MBI IR, Bk A i

When you get a bug report, start by writing a unit test that exposes the bug,

FAUUE R HRIR, WAHRY — ITTIA KR KA LS,

it is better to write and run incomplete tests than not to run complete tests.

%5 RS A BRI KRBT, A0TSR AR

Think of the boundary conditions under which things might go wrong and concentrate your
fests there.

BIREABEHm LR . Ak T E R,

P00 Don't forget to test thut exceptions are raised when things are expected 10 go Wrong.

S PFEAFR NN Z S IR, QT TR T s .

P 101 Don't let the fear thut testing can't cuich atl bugs stop you from writing the iests that will

carch most bugs,
AEIER [WEALEET4 8RR, RABRSRRAR, KGN RMH el LR
BlA LR
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A

Account class, 296-98
Algorithm, substitute, 139-40
Amount calculation, moving, 16
amountFor, 12, 14-16
APTs, 65
Arrays
encapsulating, 215-16
replace with object, 186-88
example, 187-88
mechanics, 186-87
motivation, 186
ASCH (American Standard Code for
Information Interchange), 26, 33
Assertion, introduce, 267-70
example, 268-70
mechanics, 268
motivation, 267-68
Assignments, removing to parameters,
131-34
cxample, 132-33
mechanics, 132
motivation, 131
pass by value in Java, 133-34
Association
bidirectional, 200-203
unidirectional, 197-99
AWT (Abstract Windows Toolkit), 78

Back pointer defined, 197
Behavior, moving into class, 213-14
Bequest, refused, 87

ROl

Bidirectional association. change to
vnidirectional, 200-203
example. 201-3
mechanics, 200-201
motivation, 200
Body, pull up constructor, 325-27
example, 326-27
mechancs, 326
mativation, 325
Boldface code, 103
boundary conditions, 99
BSD (Berkeley Soflware Diswribution). 388
Bug detector and suite of tests, 90
Bugs
and fear of writing tests, 101
refactor when fixing, 5§-39
refactoring helps find, 57
unit tests that expose, 97

C

C++ programs, refacioring, 384-87
closing comments, 387
language features complicating

refactoring, 386-87
pregramming styles complicating
refactoring. 386-87

Calculations
frequent renter point, 36
moving amount, 16

Calls, method, 271-318

Case statement, 47

Case statement, parent, 47

Chains, message, 84
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Change, divergent, 79
ChildrensPrice class. 47
Class; See also Classes; Subclass;
Superclass
Account, 296-98
ChildrensPrice, 47
Customer, 4-5, 18- 19, 23, 26-29, 263,
347
Customer implements Nullable. 263
data, §6-87
DatcRange, 297
Department, 340
diagrams, 30-31
Employee, 257, 332, 337-38
EmployeeType, 258-59
Engineer, 259
Entry, 296
exlract, 149-33
examnple, 150-53
mechanics, 149-3()
motivation, 149
FileRecaderTester. 92-94
GUL 78, 170
HtmlStatement, 348-30
incomplete library, 86
inline, 154-36
example, 155-56
mechanics, 154
motivatton, 154
lntervalWindow, 191. 195
Joblten:, 332-35
Laborftem, 333-34
large, 78
lazy, 83
MasterTester, 10}
Movie, 2-3, 35, 37, 40-41, 43-45, 49
moving behavior into, 213-14
NewReleasePrice, 47, 49
NullCustomer, 263, 263
Party, 339
Price, 45-46, 49
RegularPrice, 47
Renta), 3, 23, 34-37, 48
replace record with data, 217
exampie, 22()-22
mechanics, 219
motivation, 218-19

replace type code with, 218-22
Salesman, 259
Site, 262, 264
Statement, 351
TextStatement, 348-50
Classes
alternative, 85-86
do a find across all, 19
Clauses, replace nested conditional with
gnard, 250-54
Clumps, data, 81
Code
before and after refactoring, 9-11
bad smells in, 75-88
alternative classes with different
interfaces. 85-86
comments, 87-88
daty class, 86-87
data clumps, 81
divergent change, 79
duphcated code, 76
feature envy, 80-§!
inappropriate intimacy, 85
incomplete library class, 86
large class, 78
lazy class, 83
long method, 76-77
long parameter list. 78-79
message chains, 84
middle man, 85
purallel inheritance hierarchies, 83
primitive obsession, §1-82
refused hequest. 87
shotgun surgery, 80
speculative generality, 83-84
switch statements, 82
temporary field, 84
boldface, 105
duplicated, 76
refactoring and cleaning up, 54
refactorings reduce amount ol, 32
renaming, 135
replacing conditional logic en price,
34-51
self-testing, §9-91
Code review. refactor when doing, 59
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Code with exception, replace error, 310-14
Collection, encapsulate, 208-16
Comments, 87-88
Composing methods, 109-40
Conditional
decompose, 238-39
example. 239
mechanics, 238-30
motivation, 238
nested, 250-54
replace with polymorphism, 255-59
example, 257-5Y
mechanics, 256-57
motivation, 255-56
Conditional expressions, 237-70
consolidate, 240-42
examples, Ands, 242
examples, Ors, 241
mechanics, 241
motivation, 240
simplifying, 237-70
consolidate conditional expressions,
240-42
consclidate duplicate conditional
fragments, 243-44
decompose conditional, 23§-39
introduce assertion, 267-70
introduce null object, 260-66
remaove control flag, 245-49
replace conditional with
polymorphism, 255-50
replace nested conditional with guard
clanses, 250-54
Conditional fragments. consolidate
duplicate, 243-44
example, 244
mechanics, 243-44
medivation, 243
Conditions
houndary, 99
reversing, 253-34
Constant, replace magic number with
symbelic, 204-5
mechanics, 205
motivation, 204-5

Constructor body, pull up, 325-27
example, 326-27
mechanics, 326
molivation, 325
Constructor, replace with factory method,
304-7
example, 305
example, creating subclasses with
explicit methods, 307
example, creating subclasses with string,
305-7
mechanics, 304-5
motivation, 304
Control flag, remove, 245-49
cxamples, control flag replaced with
hreak, 246-47
examples, using return with control flag
result, 248-49
mechanics, 243-46
motivation, 245
Creating nothing, 68-69
Customer class, 4-5, 18-19, 23. 26-29, 263,
347
Customer implements Nullable class, 263
Customer.statement, 20

D
Data
clumps, 81
duplicate observed. 189-06
example, 191-96
mechanics, 190
motivation, 189-90
organizing, 169-235
change bidirectional association to
vnidirectional, 200-203
change reference to value, 183-85
change unidirectional association to
bidirectional, 197-99
change value to reference, 179-82
duplicate observed data, 189-96
cncapsulate collection, 208-16
cncapsulate field, 206-7
replace array with object, 186-88
replace data value with object, 175-78
replace magic number with symbolic
constant, 204-5
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Data (continued)
Urganizing {continued)
replace record with data class, 217
replace subciass with fields, 232-35
replace type code with class, 218-22
replace type code with state/strategy,
227-3)
replace type code with subclasses,
223-26
self encapsulate field, 171-74
using event listeners, 196
Data class, 86-87
Data class, replace record with, 217
mechanics, 217
motivation, 217
Data value, replace with ohject, 175-78
example, 176-78
mechanics, 175-76
motivation, 173
Databases
problems with, 63-64
programs, 403-4
DuateRange class, 297
Delegate, hide, 157-5%
cxample. 158-39
mechanics, 158
motivation, 15758
Delegation
replace inheritance with, 352-54
example, 353-34
mechanics, 353
motivation, 352
replace with inhernitance, 355-57
example, 356-57
mechatics, 356
motivation, 353
Department class, 340
Department.getTotal AnnualCost, 339
Design
changes difficult to refactor, 65-66
procedural, 368-69
and refactoring, 66-69
up front, 67
Developers reluctant to refactor own
programs, 381{-93
how and where to refactor, 382-87
refactoring C++ programs, 384-87

Diagrams, Unified Modeling Language
(UML), 24-25
Divergent change, 79
[Jomain, separate front presentation. 370-74
example, 371-74
mechanics, 371
motivation, 370
doubie. 12
double getPrice, 122-23
Downcast, encapsulate, 308-9
Duplicated code, 76

each, 9
Employee class, 257, 332, 337-38
Employee.getAnnualCost, 339
EmployeeType class, 258-3¢
Encapsulate, collection, 208-16
examples, 209-14)
examples. encapsulating arrays, 215-16
examples, Java 1.1, 214-15
examples, Java 2, 210-12
mechanigs, 208-9
motivation, 208
moving behavior into clags, 213-14
Encapsulate. downcast, 308-9
example, 309
mechanics, 309
motivation, 308
Encapsulate, field, 206-7
mechanics, 207
maiivation, 206
Encapsulate field, self, 171-74
Encapsulating arrays, 215-16
EndField_FocusLaost, 192, 194
Engmeer class, 259
Entry class, 296
Ervor code, replace with exception, 310-14
example, 311-12
example. checked exceptions, 313-14
example. unchecked exceptions, 312-13
mechanics, 311
molivation, 310
Evenl lislencrs, using, 196
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Exception, replace error code with, 310-14
examplc, 311-12, 316-18
checked exceptions, 313-14
unchecked exceptions, 312-13
mechanics, 311, 315-16
motivagion, 310, 315
Exception, replace with test, 315-18
Exceptions
checked, 313-14
and tests, 100
unchecked, 312-13
Explicit methods, creating subelasses with,
307
Explicit methods, replace parameter with,
285-87
Expressions, conditional, 237-70
Extension, introduce local, 164-68
examples, 165-68
mechanics, 165
motivation, 164-65
using subclass, 166
using wrappers, 166-68
Extract
class, 149-53
example, 150-53
mechanics, 149-50
motivation, 149
mterface, 341-43
example, 342-43
mechanics, 342
motivation, 341-42
method, 13, 22, 110-16, 126-27
subclags, 330-35
example, 332-35
mechanics, 331
motivation, 330
superclass, 336-40
example, 337-40
mechanics, 337
motivation, 336
kxtreme programming, 71

F

Factory method. replace constructor with,
304-7
example, 305
example, creating subclasses with
explicit methods, 307

example, creating subclasses with string,
303-7
mechanics. 304-5
motivarion, 304
Feamire envy, 80-81
Features, moving between objects, 141-68
Field; See also Fields
encapsilate, 200-7
mechanics, 207
motivation, 200
move, 146-48
example, 147-48
mechanics, 146-47
metivation, 146
using self-encapsulation, 148
pull up, 320-21
mechanics, 320-21
motivation, 320
push down. 329
mechanics, 329
motivation, 329
teplacing price code field with price, 43
self encapsulate, 171-74
temporary, 84
Fields
replace subclass with, 232-35
example, 233-35
mechanics, 232-33
molivation, 232
FileReaderTester class, 92-04
Flag, remove contral, 245-49
Foreign method, introduce, 162-63
cxample, 163
mechanics, 163
motivation. 162-63
Form iemplate method, 345-5]
example, 346-51
mechanics, 346
motivation, 346
Frequent renter points
calculation, 36
extracting, 22-23
frequentRenterPoints, 23. 26-27,
Function and refactoring, adding, 54
Function, refactor when adding, 58
Functiona! tests, 96-97
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G HTML, 6-7,9, 26
htmlStaterment, 32-33
Gang of Four p "me"_]s’ 39 HtmlStatement class, 348-50
Generality, speculative, 83-84
Generalization, 319-57
Generalization. dealing with, 319-57 I
collapse hierarchy, 344 [nappropriate intimacy, 85
exiracl interface, 341-43 Indirecticn and refactoring. 61-62
extract subclass, 330-35 Inheritance, 38
extract superclass, 336-40 replace deleganon with, 355-57
form template method, 343-51 example. 356-57
pull up constructor bedy, 325-27 mechanics, 356
pull up field, 320-21 motivation, 335
pull up method, 322-24 replace with delegation, 352-54
push down field, 329 gxample, 353-54
push down method, 328 mechanics, 353
replace delegation with inheritance, motivation, 352
355.57 tease apart, 362-67
replace inheritance with delegation, cxamples, 364-67
352-54 mechanics, 363
gelCharge, 34-36, 44-46 motivation, 362-63
getFlowBetween, 297-99 using on movie, 3%
getFrequentRenterPoints, 37, 48-49 Inheritance hierarchies, parallel, 83
gelPriceCode, 42-43 Inline
Guard clauses, replace nested conditional class, 154-56
with, 230-54 example, 155-56
example, 251-53 mechanics, 154
example, reversing conditions, 253-54 motivation, 154
mechanics, 251 method, 117-18
motivation, 250-51 temp, 119
GUI class, 78, 170 Interface. extract, 341-43
GUIs (graphical user interfaces), 189, 194, example, 342-43
370 mechanics, 342
motivation, 341-42
H [nterfaces
Hide delcgate, 157-50 altern:fmve classes with different, 85-86
example, 158-59 changing, 64-65
e published, 64

mechanics, 158
motivation, 157-58
Hierarchies, parailel inheritance, 83
Hierarchy
collapse, 344
mechanics, 344
motivation, 344
extract, 375-78
example, 377-78
mechanics. 376-77
motivation, 375-76

publishing, 65
IntervalWindow class, 191, 195
Intimacy, inappropriate, 83

J
Java

1.1.214-15

2,210-12

pass by value in, 133-34
Jobltem cluss, 332-35
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JUnit testing framework, 91-97
unir and functional tests, 96-97

L

Labortlem class, 333-34
Language features complicating refactoring,
386-87
Large class, 78
Lary class, 83
LengthField_FocusLost, 192
Library class, incomplete, 86
List, long parameter, 78-79
Listeners, using event, 196
Local cxtension, introduce, 164-68
examples, 165-68
mechanics, 165
motivation, |64-635
using subclass, 166
using wrappers, 166-68
Local vaniables, 13
no, 112
reassigning, 114-16
using, 113-14
Localized tests, 94
Long method, 76-77
Long parameter list. 78-79

Magic number. replace with symbolic
constant, 204-5
mechanics, 205
motivation, 204-5
Managers, telling about refactoring to,
60-62
MasterTester class, 10}
Message chains, 84
Method and objecrs, 17
Mcthod calls, making simpler, 271-318
add parameter, 275-76
encapsulate downcast, 308-9
hide method, 303
imntroduce parameter object, 295-99
parameterize method, 283-84
preserve whole object, 288-91
remove parameter, 277-78
remove setting method, 300-302
rename method, 273-74

replace constructor with factory method,
304-7

replace error eode with exception,
310-14

replace exception with test. 315-18

replace parameter with explicit methods,
2835-87

replace parameter with method, 292-94

separate query from modifier, 279-82

Mcthod object, replace method with,

135-38
example, 136-38
mechanics, 136
motivation, {35-36

Mecthod; See also Methods

creating overriding, 47
example with Extract, 126-27
extract, 110-16
miechanics, 171
motivation, 110-11
no local variables. 112
reassigning local varigbles. i14-16
using local variables, [13-14
finding every reference 1o old, 18
form template, 345-51
cxaimple, 346-51
mechanics, 346
motivation, 346
hide, 303
mechamics, 303
motivation, 303
inline, 117-18
long. 76-77
move, 142-45
example, 144-45
mechanics, 143-44
motivation, 142
parameterize, 283-84 .
example, 284
mechanics, 283
motivation, 283
pull up, 322-24
example, 323-24
mechanics, 323
motivation, 322-23
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Method (continued) Movie
push down, 328 class, 2-3, 35, 37, 40-41, 43-45. 49

mechanics, 328
motivation, 328
remove setting, 300-302
example, 301-2
mechanics, 300
motivation, 300
rename, 273-74
example, 274
mechanics, 273-74
motivation, 273
replace copstrizctor with factory, 304-7
example, 305
example, creating subclasses with
explicit methods, 307
example, creating subclasses with
string, 305-7
mechanics, 304-5
motivation, 304
replace parameter with, 292-94
Methods
composing, 109-40
extract method, 110-16
inline method, 117-18
inline temp, 119
introduce explaining variables, 124-27
TeTOving assignments 1o parameters,
131-34
replace method with method object,
135-38
replace temp with query, 120-23
split temporary variahles, 128-30
substitute algorithm, 139-40
creating subclasses with explicit, 307
replace parameter with explicit, 285-87
Middle man, 83
Middle man, remove, 160-61
example, 161
mechanics, 160
motivation, 160
Model, 370
Modifier, separate query from, 279-82
Move, field, 146-48
Move, method, 142-45
example, 144-45
mechanics, 143-44
motivaiion, 142

subclasses of, 38
using inheritance on, 38
MVC (model-view-controller), 189, 370

Nested conditional, replace with goard
clauses, 250-54
example, 251-53
example, reversing conditions,
253-54
mechanics, 251
motivation, 250-51
NewReleasePrice class, 47, 49
Nothing, creating, 68-69
Null object, introduce, 26(-66
example, 262-66
example, testing interface, 266
mechanics, 261-62
miscellaneous special cases. 266
motivation, 260-61
NullCustomer class, 263, 263
Numbers, magic, 204-5

0

Object; See also Objects
introduce null, 260-66
introduce parameter, 295-99
preserve whole, 288-91

example. 290-91
mechanics, 289
motivation, 288-8Y
replace array with, 186-88
example, |R7-88
mechanics, 186-87
motivation, 186
replace data value with, 175-78
replace method with method, 135-38
example, 176-78
mechanics, 175-76
motivation, 175

Objects

convert procedural design to, 368-69
example, 369
mechanics, 369
motivation, 368-69

and method, 17
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moving features between, 141-68

extract class, 149-53

hide delegate, 157-59

inline class, 154-56

introduce foreign method, 162-63

introduce local extension, 164-68

move field, 146-48

move method, 142-45

remove middle man, 160-61
Obsession, primitive, §81-82

P

Parallel inheritance hierarchies, 83
Parameter List, long, 78-79
Parameter object, introduce, 295-99
example, 286-99
mechanics, 295-96
raotivation, 295
Parameterize method, 283-84
Parameters
add, 275-76
mechanics, 276
motivation, 275
remaove, 277-78
mechanics, 278
motivation, 277
removing assignments to, 131-34
example, 132-33
mechanics, 132
motivation, 131
pass by value in Java, 133-34
replace with explicit methods, 285-87
example, 286-87
mechanics, 286
motivation, 285-86
replace with method, 292-94
gxample, 293-94
mechanics, 203
motivation, 292-93
Parent case statement, 47
Parse trees, 404
Party class, 339
Pass by value in Java, 133-34
Payroil system, optimizing, 72-73
Performance and refactoring, 69-70

Polymorphism
replace conditional with, 46, 255-39
example, 257-59
mechanics, 256-37
moiivation, 255-56
replacing conditional logic on price code
with, 34-51
Presentation
defined. 370
separate domain from, 370-74
cxample, 371-74
mechanics, 371
motivation, 370
Price class, 45-46, 49
Price code
change movie's accessors for, 42
replacing conditional logic on, 34-51
Price code object, subclassing from, 39
Price field, replacing price code field with,
43
Price, moving method aver to. 49
Price getCharge method, 47
Primitive ohsession, 81-82
Procedural design, converi to objects,
368-69
example, 369
mechanics, 369
motivation, 368-69
Programming
extreme, 71
fasler, 57
styles complicating refactoring, 386-87
Programs
comments on starting, 6-7
database, 403-4
developers reluctant to refactor own,
381-93
refactoring C++, 384-87
Published interface, 64
Pull up
constructor body, 325-27
field, 320-21
mechanics, 320-21
motivation, 320
method, 322-24
example, 323-24
mechanics, 323
motivation, 322.23
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Push down decomposing and redistributing
field, 329 staterment methad, 8-33

mechanics, 329
mativation, 329
method, 328
mechanics, 328
metivation, 328

Q

Query

Replace Temp with, 21

replace temp with, 120-23

separate from modificr, 279-82
concurrency issues, 282
example. 280-82
mechanics, 280
motivation, 279

Reality check, 380-81, 394
Record, replace with data class. 217
mechanies, 217
motivation, 217
Refactor; See also Refactoring;
Refactorings
design changes difficuls to, 65-66
how and where to, 382-87
when adding function, 58
when doing cede review, 59
when fixing bugs, 58-59
when not to, 66
when o, 537-60
refactor when adding function, 58
refactor when doing code review, 59
refactor when fixing bugs, 58-59
rule of three, 58
Refactoring and function, adding, 54
Refactoring Browser, 401-2
Refactoring; See also Refactor;
Refactorings, 1-32
to achieve near-term benefits, 387-89
and adding function, 54
C++ programs, 384-87
and cleaning up code, 54
cede before and after, 9-11
comments on starting program. 6-7

defined, 53-55
and design, 66-09
creating nothing, 68-69
does not change observable behavior of
software, 54
first example, 1-32
final thoughts, 51-52
first step in. 7-8
helps find bugs, 57
helps program faster, 57
improves design of software, 55-56
and indirection, 61-62
language features complicaling, 386-87
learning, 409-12
backirack, 410-11
duets, 411
get used to picking goals, 410
stop when unsure, 410
makes software easier to understund,
56-57
noun form, 53
origin of, 71-73
oplimizing payroll system, 72-73
and performance, 69-70
prineiples in, 53-73
problems with, 62-66
changing interfuaccs, 64-65
datiahases, problems with, 63-64
design changes difficult to refactor,
05-66
when not to refacior, 66
programming styles complicating,
386-87
putting it all together, 409-12
reason for using, 35-37
reducing overhead of, 389-90
resonrces and references for, 394-95
reuse, and reality, 379-99
developers reluciant to refactor own
programs, 381-93
implications regarding software reuse,
39596
reality check, 380-81, 394
resources and references for
refactoring, 394-95
technology transfer, 395-96
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safely, 390-93
starting point, 1-7
with tools, 401-3
verh form, 34
why it works, 60
Relactoring tools, 401-7
practical criteria for, 405-6
integrated with tools, 406
speed. 405-6
undo, 406
technical criteria for, 403-5
tonls, technical criteria for
accuracy, 404-3
parse trees, 404
program database, 403-4
wrap up, 407
Refactorings; See also Refactor;
Refactoring
big, 359-78
convert procedural design to objects,
368-69
extract hierarchy, 375-78
four, 361
importance of. 360
nature of game, 359-60
separale domain from presentation,
370-74
tease apart inheritance, 362-67
catalog of, 103-7
finding references. 105-6
maturity of refactorings. 106-7
format of, 103-5
maturity of, 106-7
reduce amount of code, 32
Reference
change to value, 183-85
example, 184-85
mechanics, 184
mativation, 183
change value to, 179-82
example, 180-82
mechanics, 179-80
motivation, 179
References, finding, 105-6
RegularPrice class, 47
Removing temps, 26-33
Rename method, 273-74

Renaming code, 15

Rental class, 3, 23. 34-37, 48

Rental getCharge, 20

Renter points, extracting frequent, 22-25
Replacing total Amount, 27

Rule of three, 58

8

Salesman class, 259
Scoped variables, locally. 23
Self encapsulate ficld. 171-74
example, 172-74
mechanics, 172
motivation, 171-72
Self-encapsulation, using, 148
Self-testing code, 89-91
Setting method, remove, 300-30)2
example, 301-2
mechanics, 3(X)
mottvation, 300
Shotgun surgery, 80
Site class, 262, 264
Software
and refactoring, 56-57
tefactoring. does not change, 54
refactoring improves design of, 55-56
retse, 395-94
Speculative generality, 83-84
StartField_FocusLost. 192
State/strategy, replace type code with,
221-31
example, 228-31
mechanics, 227-28
maotivation, 227
Statement
case, 47
class, 351
Statement method, decomposing and
redistributing. 8-33
Statements
parent case, 47
switch. 82
Suhclass; See also Subclasses
extract, 33(0-35
exaniple, 332-35
mechanics, 331
motivation. 330
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# 9l

Subclass {continued)
replace with fields, 232-35
example, 233-35
mechanics, 232-33
molivatjon, 232
vsing, 166
Subclasses
creating with explicit methods. 307
replace type code with, 223-26
cxample, 224-26
mechanics, 224
motivation. 223-24
Superclass, extract, 336-4{)
gxample, 337-40
mechanics, 337
motivation, 336
Surpery, shotgun. 80
Switch statements, 82
Symbolic constant, replace magic number
with. 204-5

T

Technology transfer, 393-96
Temp
wline, 119
replace with query, 120-23
cxample, 122-23
mechanics, 121
motivation, 120-21
Template method, form, 345-51
example, 346-51
mechanics, 346
motivation, 346
Temporary field, 84
Temporary vanables, 21, 128-30
Temps. See also Temporary variables
removing, 26-33
Test
replace exception with, 315-18
example, 316-18
mechanics, 313-16
motivation, 3153
suite, 98
TestEmptyRead, 99
testRead, 95

testReadAtEnd, 98
tesiRead Boundaries{ jthrowslIOException,
99-1(%)
Tesls
adding more, 97-102
and beundary conditions, 99
bugs and fear of writing, 10}
building, 89-102
adding more tests, 97-102
JUnit testing framework, 91-97
self-testing code, §9-91
and exceptions, 100
frequently ron, 94
fully antomatic, 90
localized, 94
unit and functional, 96-97
writing and running incomplete, 98
TextStatement class, 348-50
thisAmount, 9, 21
Tools, refuctoring, 401-7
totalAmount, 26
replacing, 27
Trees, parse, 404
Type code
replace with class, 218-22
exarple, 220-22
mechanics, 219
motivation, 218-19
replace with state/strategy, 227-31
example, 228-31
mechamcs, 227-28
molivation, 227
replace with subelasses. 223-26
cxample. 224-26
mechanics. 224
molivation, 223-24

U

UML (Unified Modeling Language), 104
diagrams. 24-25
Unidirectional association. change to
bidirectional, 197-99
example. 198-99
mechanics, 197 98
maolivation, 197

Refactoring — Improving the Design of Existing Code




9l

431

Unit and functional tests, 96-97
Up front design, 67

'J

Value, change reference to, 183-85
example, 184-85
mechanics, 184
motivation, 183

Value, change to reference, 179-82
example, 180-82
mechanics, 179-80
motivation, 179

Variables
introduce explaining, 124-27
example, 125-26

example with Extract Method, 126-27

mechanics, 125

motivation, 124

local, 13

locally scoped, 23

no local, 112

reassigning local, 114-16

split temporary, 128-30
example, 129-30
mechanics, F28-29
motivation, 128

temporary, 21

vsing local, 113-14

View, 370

W
Wrappers, using, 166-68
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