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BBZ - TREMNESERSZ . BERGACIET AR, #IRARET. AT
WG FHBCES, ER DR EIAT . AL (Design Patterns) 5% F534= i (H)
i) Ve 42 42id: designpatterns( it #x0) 4 refactoring( E ) $24t T Hbx.
SR T Hbs ) JUR SR Sm e, SOEREy LA s, &5 M.

Martin Fowler #1445 5 JULAEAE & R 7 T BRI FR, AT oA T 1) % R4 1
P ok, AR AP AER EM S (principles Rl SEEk 7 (best
practices , JFfF H AT BT AR N ZTF A2 AR IO ARAD LR B o A% L 2
W 5e R F R 44 5% (catalog of refactoring , L% 4~ JHSA2E— P SEAF 48

A5 F-v% (code transformation FIBIALAIH AR . HLEIT H 41 Extract Method Rl
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Move Field & 2K ] BRIREE, AAZERLIELS, FOVHMXREARERAEFAE
AT E RO o AT T HR IR I B E AL VR UK B AR ke AN DR B SR EIAR
0, XA TR X R PRt e Lo E ik A L 2 BRI 3 2
FFR RS, I HBIRE .
A AR AL — X ANEIER, 2 7E 300004501 5 4 il Kent Beckdt
Fgn S5 (P87E: Ji3Ck pair-programming N iZ35 1) /E eXtreme Programming
ORI TN R AR D o FRATIE AR PR I E R HEN,  CRUESRE R HUE
- B ha, BRI MR . A G A R EAE
L, M HIFREWANTIRZ . Brik, Fom B AR L FmAGUEN], fRF1AR
P S E EAPSN i ISy S

— ErichGamma

Object Technology Internationdhc.
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MET, AALE RS0 ANFRIIH . R0 class hierarchy [ 214

), BNETHES BTSSR, R IVEAE R % EL, £ )2 classes
X H CHIEE T T S, X IR A IR Ak AR T L. HR IR SR

HAIE LT subclasses G387 5 (overridden 17 4 E% % #., L %4 superclass
WSS, AT LD 2B ELE ., £ 5% J7, superclassi) stz K I

R R AF PR, P BE884T 0 7F subclassesh T HIBL. BA— 4 Ty, 4L

A~ subclasse®UH A ¥ Gifl, 2w LB EATEE class hierarchif = 2245

XA LR T o I H 2P X LA, SRR AT T, ERA IR A MR
T, BRI EE KenTLasAT, i HIH s AR ORI R . TR P,
MR 26 5% P o i) X L B B T AR

Jo ] A A B AR 25 R T AEIX S class hierarchy: TAFRIRLF 51, 45 URflA17] B &
EM N By RAEREE, 5 E N TR AT HE X AL A
TS, A IR A T5 RS Bh AN I A RE R IR . FRF S ZIH 7~ W% (R )
HHAPIX A class hierarchy JRils 730% = R0, Thig= kI, A%k
SR, T ORI R GEE ARG R, TS IR classesdifli 1l H& classes

TH B AR RS, VP2 TAREM. REWIHE LA A Z )5 kA,
VFZ DR L, KR A A ARE 2 e x I, A LB T . 5
JE AR IZAT LA IR, ARATRH Bk AR i T [ B ) Had T [ .
TUH BB 1, SR AT DA ROS AT IACRS, AN DA 22 S TR 58 AR
JE R 5™ R SN A B G K L A O B 2 BEAT IR (R R AR, X A
WUH A 2= AR P X TAE RO TR Al ok e, JFANRESS

Refactoring — Improving the Design of Existing Code



XVi I & by Martin Fowler

RGN IERT B DI fE

PRAEA B AEVE 2 RN BE W CERE DR 20
2 PRPIEIR ) 2 M TR, [ e T BlisdT, Al .

P AT A A KL WL, R 2 AN B o N A Z R XA IH B
RIG ARKI SR BUEARE R, ToikBREE, RICVRSRAS ATk 2 I L RE

Jak, WHEF RS, JLTMKIT RS 58 R 58, Kent Beck #¢iis 24l 17 i
i 7 LRI SR AR R, S0 S B S Al M A LURR 2 AN W 1 A 4T oK
A . XA BB, DURER (refactoring 721X AN BIIIH ™ £33 (¥ M
@, (e TRGREABRBIL, Wt SREM AT Kent Mg~ 80 Dapis
[ AR A R R ] AR, R i

.4;';%13@ (Reofactorine) 2
Retactoring

PR BRI AR [EASRARBSAMEAT M AT, A A B o,
CASCHERR PP I AR EG M ) o TR R amit i, e Ilgeim . 7 & AR
HEPTT, PTLUR BB R AN O SN IR IOHLR BRI AR, A TS UG, T
Mt [T e sut et .

[EAS 5 4 2 5 ol e B ) 2 XM kAT sl A B 4% H A BT R
PR, BATHUE RAZSE R JE 9itd (coding) o HIEMRA~ MR, R
ARETT IRt . (L, BEEREWEE, » AIABE SN, TR RSB
THINARG, BARGHZEHIES . A RS I0E, Jifd TAE W™K TR
N HABRELES IR BEEAT o o

[FER ] EF SRR . WARTFE A AR B, S22 HERELMARRD,
PRt o] CLEE b S AR T TR RAF ARSI DR R ., R
At 73k, A SRS EAME, (field) M~ AN class# 35~ 4 class 4Lt
RIS N g (method F7H RIS~ N kg, BUE7E class hierarchy' 15
SEARRGHEE HET AT T . HE, RIS, XN NG i BB R T LUR A
BBV U . IX R MR L) TR SR ] (RO A 1A AR R o
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MK Crefactoring T LS I BCRIGTAEA. 2 RO BEH A A2
IR, T A A TP RITRE BRI . (EREMFULR | (T
A ISR s BERA R A LA AT DA AR 16 TT RITRE R i
RS

et

AA & AEMIER (guide to refactoring , AT WEFRINE. K EF LS
YRR AT LA FhaT 4 B 0% 1) 7 AT M . R SRR A 7 o A
SIN TR R, IFABELRAZEY Sulb P 4.

ARG, BFENZEL MR IT ko A BB XA R, (H2 TR AL LU
FEVE B8 BOE ORI AR, SAEAN IR S 3. P AR GOE = A5 i
ANTFERSEEE. B 1 BRORT AP, JUF AR BT aE, BRAUEEMY
AR o B AR LR AT LA B A AR, BLRECIMRAT ) A
HEN o QR AR AR IS A PG B AR, X BRI,

8 2 B R BRI, E S, DOREET R, A KB T R T
FER™ SEr) . 55 3 il Kent Beck/M A i tHACAS ™ () [IRBRIE ], DL
B ERE R EANE . [ AR HEEAEE E MG, B 4 E50g
T IE F = AR CIRRSTF D JavalliARESE, 7EfRRd™ A3 ET .

KPS, B4 (catalog of refactorings, M5 5 BdE{H 5 12 &,

KA ramvEm sk, HoUds MRS, ¥ WIRIES BRI TAEY ST

SR B A E R A S AT A — Bl Replace Conditional with
Polymorphism — WIWHE, X AR - Presnuiit. ka2
A AR H S~ P Bt ) 36 4

APAHETH e, FFZHF0ER, BREHEHERMATZ" PR RS,
Bill Opdyke 725 13 31 i At ks T A AN ik FF A Ft® GB 2 )~ L6 ) il
Don Robertsfll John BranfEsf 14 TR BEEME A AR — BT H, RITEK
Ja— ® O 15%) WA EMHEARMTLAIN, KentBeck
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1E Java Hiz H E44

A5 ALl Java 5 5chl. EA R W AT LIRSS F* S, i HIk B A 3K
AR el S AN F AR B . HEEAREGFAATT HAEH Java
AT EABIES . REARNET - iR, HIFREF DAL EEFS o
ITEMN, ALREOLAERDIEN AR PIEME FXITEE S SN E 2 E TS
T ) 558 o

h T EORFERE® B Bh e MR AR RAVEEH JavaiE 5 RE A ALY .
Pl il inner class( kS . reflection (R EFHLED . thread (Zf%)
DL AR 2250 K Javali itk . X R B S n] Ae i 28 IR LM AZ 00

BV ZEREAR, X ST R HE I IR ANE X R & (concurremd 543 A= (distributed
gifE. ML WasIHEL EEANE, BT ARBRSCLTEHE,

B A TS 7
AEHE LML RE Y 5, ot IR LG S A 2R o A5 R R,
SRR G ZEVEAN DY AT B R () AR o XKLL FHRLL Javase i, Z BT AEHE Java
DR e A e B ok ) il =, AT R A C il SR, AT LU
SyEMRE . Javarl— PRI OGS, M0 O S T AR B

REFRVEXR SRS, FEH C(refactoring X+ Rt AT H M. BRI
i (senior designets FIZE## %I T Carchitects t/RFT 2 TR E M 5, IHAE
HOMEY EHEMER. RIFEHZEKE. 2RFEFNIFRS BRTINER
B, BIOIEFER, fRe [ UF BRAR T TS )5 MR B, JRnCo s, iz @i ¥
B TAESUR . W R Java LMAMAIE S, X~ sSUHE, KGR AHE R
g5 e B UL B S S

TR E SRR AT RER AL AN B A BRI LT A3 B B2 AR
U RARAR IS AL AT 4, TEDIEEEE 13, O ORGSR R A R
WRARARRIE A AT A A A, TP ST R, AT IR TR A4 ] B
Lo T ANZER ]
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WRARAEE ZAEAT 2% T EM, WEREEE 3 . EatVF R LeRRLRRE,
IXUCESMEAR Y X A EEM] .

WERARMECIE (SEFp) MHATER, WHe8 M a™ &=, KRR ik Ey
%% (refactoring cataloy . — A R fiMbRg M A4k, HHE LY FLA4,
A PRAR AT . — HLEIE T SR AN EN, R P e, ik R
o %k~ PP RABEWMER T, REVFIFAE ke 2ikse. Wit
PRIERZE ARG [RRTAT] , Rl s 15 5,

S p g e § o g |

—H ALY N H IRV

FAEARS™ TFAR ], Bl : XAFIERAR T KB, 56 RRLAET
FAAER T KRS TAR I T B A A — KR XA AR W % Atk
T2 IR, RS, B m EE AT I ARG 7 1A £ 1 (8

TRHL AR P9 A7 5 L4 4% Ward Cunninghandfll Kent Beck A 771E 5. s 4 44
ERFF R~ AMZ LG, FHAEA KRR Efe. THFTFERY
K&, IERCDMAT Kent (&1E, AEREIEEFS T EMAEZEN, FEZIT &
HiX- A1,

Ralph JohnsorE University of lllinois, Urbana-ChampaighFi i k2 1% /R BE 44
SR AT T AL XA RS R Cobject technology )5 b 51
BRTM 4% . Ralph 1R LAt BA R R M9, A~ L%t AR 70X A IR
. Bill Opdyke {8 18 3 FA BF AR K 55— 4 P4 51 R . John Brant Al
Don Robertsll] i AN & T5 & T, 1S 7 ATHR — 4w HaE
(Refactoring Browser , X} Smalltalkfz /52 jifi 4 T2

oy

REF XKLL, REFERZ WA RS XA T, Bk, FHbE
M, Kent Beck% T HRE KB, Kent AERFH: (Detroit) FIF IR M IE
14 Smalltalk Report $#5~ R 3 [Beck, hanoi] MULHET ABHIZE- Bkt 7.
RIS U R T i B B E AR, i e T ] T2 BIEREIA T
%1%, Kent tREEHE JriighEk, AW TAVEERRIE | X HES 2, M3RIE
BBl A AERT, ERh RS WA, EE R & AR IR RIX AT,
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fibo FHHAAEIXAM: Mg UL H CEXARGH L. a1 A ES 1
fr 23, PrRATR RS B AN R 2= .
HRXATRN R, ARG KRB EE SR, P RARH UK L
AEI A A B A AR A . Kent Beck, John Brant, William Opdyk#! Don Roberts
GG T &1 JEAh Rich Garzanitifll Ron Jeffriest fkisn 77— L8647
IR 78 B8
FEARTGIZRER) ™ AT, EF SRR, BORWF R TERRHD .
wiLlfE, Addison-Wesleyi) Carterflt (4875 BN &~ BERS I 0o . A1/

Ken Auer, Rolemodel Software, Inc.

Joshua Bloch, Sun Microsystems, Java Software

John Brant, University of lllinois at Urbana-Charngpa

Scott Corley, High Voltage Software, Inc.

Ward Cunningham, Cunningham & Cunningham, Inc.

Stéphane Ducasse

Erich Gamma, Object Technology International, Inc.

Ron Jeffries

Ralph Johnson, University of lllinois

Joshua Kerievsky, Industrial Logic, Inc.

Doug Lea, SUNY Oswego

Sander Tichelaar
AR R B i A T i PE AR R I, OF B s 1 S TR AT fE
ARIVEERT R o 7EBE PSR I A BOR B I, XA SRR B E
= LHHT B Ward 1 Ron (i3 LA AT R BOR (R4S AT UML D I3
77 VESE 1%, Joshugd i FkAe A 4 %™ i AR HERE (codesketches .

BT ERF AN, EFERZAEERMEHE. XEr G0 FR, sioE
TP MITIFET FREAHHHEN . hA]2E Leif Bennett, Michael Feathers,

Michael Finney, Neil Galarneau, Hisham Ghazouli, ydbould, John Isner, Brian

Marick, Ralf Reissing, John Salt, Mark Swanson, Daivemasfl! Don Wells, A
HOERA T Bt s i, AR AR ATIE R, IS TR
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H™ ANFRERA @K F NG, i %A E ] [ University of lllinois at
Urbana-Champaignid: 15/h4 o BT A1 s B ARATT I A 22 BF 9T e i, FR LRy 1) Uk
WHEATT I et o IXAS/ N R L FE Fredrico "Fred" Balaguer, John Brant, lan Chai,
Brian Foote, Alejandra Garrido, Zhijiang "John" Hdreter Hatch, Ralph Johnson,
Songyu "Raymond" Lu, Dragos-Anton Manolescu, HiroakkBmura, James Overturf,
Don Roberts, Chieko Shirai, Les Tyré&ll Joe Yoder

AT AT Uf ARV AR A P s () AL e e . KA B EM X T Chrysler
Comprehensive CompensatidiC3) Z &L T EORMIFEm . FBE s AN J A B
%G Ann Anderson, Ed Anderi, Ralph Beattie, Kent Beck, idd&ryant, Bob Coe,

Marie DeArment, Margaret Fronczak, Rich Garzaniti, misrGore, Brian Hacker, Chet

Hendrickson, Ron Jeffries, Doug Joppie, David KimylRgowalsky, Debbie Mueller,
Tom Murasky, Richard Nutter, Adrian Pantea, Matt 8aig Don Thomasfil Don
Wells, FIflAIT~ & TAEFr ARG M2~ T A, JURE 1 3ok Ay Jst BNR 73 A9 AR .
MATE TR RS AWk E, ORREE WEVRE S — B EMEEARN T P
ZAERRMITHT , AT LU B E

i~ % 435 T Addison-Wesleyt] J. Carter Shanklidi H: 1B\ (75 Bl f14% Krysia
Bebick, Susan Cestone, Chuck Dutton, KristinckSon, John Fuller, Christopher
Guzikowski, Simone Paymedtl Genevieve Rajewski 575 R S1E2~ ™%

MR, AT SRR B A A R SRR ) o

WRZR, - ABAHEZM, BEFEEEFRENS o SRRV, WHSEK
(BAE) [WZET Cindy. EoR, HEBE TR, e Rk, H&RE
NPT, R AW LR,

Martin Fowler

Melrose ,Massachusts

fowler@acm.org
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S AP T e ST 7|

Refactoring, a First Example

lmll

iZ B LTI A H K (refactoring) We ? 4% ALGUAEL — TFIRN A AR VEIT,
N KRS UFE R . BB, ARREN AN FERYE A HIKR
P, BRI EIE R . F BTG, RVIRAIT ik B, E 2 A s
SR, AR SNSRI BT LU R BT R ZF . B ik
BRI EIEATIE. WRHE, WA Tz, ARMEG W W SEhr N . 45
= A, AT DB BATF A VGG A .

Pl 3k s LU DS A B . RS R s i R IRIR 2 F 5B, JF
FARARG R REAT— e o AR5 B R 1 U S 15 AL 1) S B 4

HE, WA AR, Fade) T SRR, WERBIER T DR,
XRE P [ 5 PR R AN FAG I R (0 R e R A T, AR 335 0K Rk B4R (R
T, MMARE MR 2 e A 100 B0 o WERIRERET AMENLL
BT HEGBFRE, SCBANE A N B IHE

AMEATARE A 21 [ N BCSE 5 A R 19h — B, AT A5
ST P AE N T o R S IIRE B AT e AN IRPT SN P AT E R, R
T B, AL A AR A A E A AT 2 Ml (H 2 I R G 1R 1A 2
KRAGN™ 5o, FRBARRIGAAG EEGER. PrllF iR BT DT,
TR ERLTT PRBRENARL.
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1.1 & A

SEBIARH R . XA AN IS MR, TR LI K 2 U T
EliR K (statement . #AEF & URFEE: WAL TR . M2 K, P ME
MR AL G AR R B . = 3 W JLE A . BR

Al o

TSR, R U G R T AL Rl

R IF | A A

LB classes&HLX M T+ #oc%. K 1.1 &~ 5K UML class diagraf$[€),

HILLE/RIX L classes A~ i HIX L classest i,

Movie

priceCode:int

Rental

daysRented:int

Customer

statement()

1.1 A~ IR & classes MBI A SR BB MR K™ PrHIfT 5 2
UML (Unified ModelingLanguage %t~ ##HES, [Fowler, UML) -

Movie ()

Movie H&~ AMAT#AK data class i ¥ d5) .

public class Movie {

public static final int CHILDRENS = 2;
public static final int REGULAR = 0;
public static final int NEW_RELEASE =1,

private String _title;
private int _priceCode;

HR

kg (85

public Movie(String title, int priceCode){

_title = title;
_priceCode = priceCode;

Refactoring — Improving the Design of Existing Code



1AM A 3

public int getPriceCode(){
return _priceCode;

}

public void setPriceCode(int arg){
_priceCode = arg;

}

public String getTitle(){
return _title;

}
}

Rental (F1%%)
Rental class®&/r [JEABIRM T~ HsE)1] o

class Rental {

private Movie _movie; I 2
private int _daysRented:; I A3

public Rental(Movie movie, int daysRented) {
_movie = movie;
_daysRented = daysRented;

}

public int getDaysRented() {
return _daysRented,;

}

public Movie getMovie() {
return _movie;

}
}

B SO ORAD) SCHRF MR AR T B L RE® 105 B Bos AU (Bt b
ABBO ISR BRI T B R
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Customer (Jiiz)

customer classHREK /R . Wiz H e classes ¥, ‘& AN HC FIAH Y 11 U
in] % % (accessor :

class Customer {
private String _name; I 4
private Vector _rentals = new Vector(); /i FAE IS

public Customer(String name) {
_hame = name;

}

public void addRental(Rental arg) {
_rentals.addElement(arg);

}

public String getName() {
return _name;

}

I B BT T

Customer BT~ MNHLUHEIRFR I HEL (method , K 1.2 BoRiXA R

KA B R Cinteractions o SEEARIL SR T — W,

aCustomer aRental aMovie

statement

n *[for all rentals]
]

getMovie

getPriceCode

getDaysRented

!

K 1.2 statement) A HILFE (interactions
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public String statement() {
double totalAmount = 0; 1l ME]
int frequentRenterPoints = 0;  // i
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() +

&

i

5

A

v

P

al

&
>o

while(rentals.hasMoreElements()){
double thisAmount = O;
Rental each = (Rental) rentals.nextElement(); //

/ldetermine amounts for each_ line
switch(each.getMovie().getPriceCode()) { //

case Movie.REGULAR: i I A
thisAmount += 2;
if(each.getDaysRented()>2)
thisAmount += (each.getDaysRented()-2)*1.5;

break;

case Movie.NEW_RELEASE: i Bk
thisAmount += each.getDaysRented()*3;
break;

case Movie.CHILDRENS: /i JLIEH

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

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

}

Il add frequent renter points (B HEBED

frequentRenterPoints ++;
// add bonus for a two day new release rental
if ((each.getMovie().getPriceCode() == Movie.NEW_RE
each.getDaysRented() > 1)
frequentRenterPoints ++;

“\n";

A R ICR

S5 A i

LEASE &&

Il show figures for this rental CE R IR AR

result += "\t" + each.getMovie().getTitle() + "\t"
String.valueOf(thisAmount) + "\n";
totalAmount += thisAmount;

}

/I add footer lines (5 RATED

result+="Amountowedis"+ String.valueOf(totalA

result +="You earned " + String.valueOf(frequentRe
" frequent renter points";

return result;

mount)+"\n";
nterPoints) +
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XTI U5 R 7 1R PE A

EANEAFE AT A AMR? REVEBIHIAL, M HARM B AR SR
XEGHER XTI AN, X pi LSRR AT A K R PRETREYE (quick
and dirty * it~ AMREERP IR B HARK R E R ARG BATERNEN
T OB A Bt B XA RE P AR L BB T . customer B AN
statement() ST EAERL T, EM T RZ RANZ HIE classig R H.

B g, IXAMRERPIE R REIEH TAE. BT LU R SE 20 SCE mplikr, FOgx i
AR P, 2 ? AERAMESXAD R At . HiEds 4 ASETA
M AR (MO H B R RGN, AP LB T, Wh fETiX 8,
ZEN IR GUE R S, DU ARAE S BB i R AE R BB S, REfy B
AUARAATREILES, MmSIA [5RA) (bugs -

TR, AT P ARG s EeMAIA M HTML #455X
FTENHRER, IEFER T DL E A M ITE SR, XAEWMAAEm. WA RE- 4,
AR kAT 25gm . HEREIRHS K, WARNTTREESTE HTML f®
IR S (reuse HTT statement()  BEATAT . MM AT LAMBI L £ S
= ANAH htmiStatement()  , KEEX statement() AT A, 48R, BIAEMOX
ANEAKHE S, VRATLLE statement() B~ R 14 T BEE IO 2

B R e br vl A AR A, N R A A% R IR I BT statement() Al
htmiStatement() ~ » JF# LR AL SO~ Btk R A S50 E B SO, BT
(copy-paste [l i B H R 1o WRARGS S 2~ NRAT EB SRy, i
AT NG BE LT, H R e E AR RIS [, i HL AT RERS 2B 2, BIGAT
FL I PR A 1A B o

BUE, 27 MR T M AR T 0 RN, (ER I BT P E B AT
AT AR T LR T 58, XL G4 R R T 2R S BT RO A AR
CANGREERITRE, WAL E: AR RN AT R, R IR
MERIESE AT BN HZAHRERE.
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KT A S ISR AN T B AR, FE AN statement() A HIVEE. BN
RBAHE statement() N IIACHLES VIR LAFTED HTML JRE MR , BATHL
DI DR A A AT AT S e PN T DR FE— 8. BEE SRR AR /G ok i %, 1&
MBS R AR, AR LS R .

RIS EERVFET R+ SR BERE ]« AFEAW, BRIEBITARE . R
BRI E A B TR S TWEREBIR, malshe ] « BN E
VR B, (HE R T H o EAb RIS LUK, DR AR e AR A 5 1 2
P B IR EZ R B S5 T

SRR AL A CRG EONRE P I AN, AR S R U TCTRAR T5 (8 844
WSS FERAAFR S, ARSI LA B 3T, AR5 FAS IR

1.2 RS2

B AT A RO, - AP BRGGEARE: Frd o RDR 8 S AR S
AT SE AR IR o TX PG 0 G, PR DA AR TRE AT T A 74 DT LA e ot G £
KL B R RGNS, HRET LS, B A R . B LA 2m] 5
ke

N
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Hi T statement() HIIS/ELRUENTATHR (string) , Pl sofiiie Lepiz,
kAT RN AL R, R ERCR AT 8 o AR A Bt T Bl
FRRFITE O A NS PRI AT MR B E o, A1 DUAE
AT 4 Javafr &Il e g gisiTi k. BTN A T 5, o
LA~ SR BRI R, R I AT EA

WA ® ARE M 2, w2 WP T4 Rl R . eI ZE A
"OK", RN P A B EMSE Ffd— M, BEABEH - R, o
I A R I BT 5. XA R T A A (self-checking o S, fR44
AL IIAAT BE ) F A g, 5 W 79 FE Bl KT IR TR [P B, 3K & BRARAR I T
M

BEAT FA RGN, AT E A, R SRR RSIANT [RA) o 4K
D2 EA IOARA o JEIS T L A R A HL B 58 e EAR 10, Db AR
ORI, B DR 2 2 R B 22 A R o N0 R AT T A AR e R S A K
T, WAL 4 IR IR

BRI, HAREACEEA BRI . KRR naif B R K

(self-checking f&

1.3 43 fift 3+ HE 41 statement()
S MU 5TV B KA B statement) . A SRR K K058

e, Jot AR e RE B, 2, A XS, AT @A 5 e,
ARRE PR AL BEAERS L #R A

Refactoring — Improving the Design of Existing Code




1.3 3 E 4 statement() 9

AT R BB, JeRE U I WIS K R DI, RN AG
M 2 AIEN class . A BREUE EE R, A (TE HTML )&
D MEBCEA DTS .

55— AR AR I B ] (logical clump) Jf38 ) Extract Method (110) »
A= AN Y F e switch  iEA), JEEHEHE (extrach FBT 8 E 0
TR

MAEFTE A AEI— A, 3R DR EON, B UHE AT R AT A8 . W R
FEHAIALE, AT ReS P g I N Rl P DL R 2 i B S e A 2 ARV .
THATRCEMEAT B R TR, rilkoftee Bl THBEREN A4
st (refactoring cataloy * 7.

58 AT AE X BAC RS TSk 4R bR N 1) R AR i Clocal variables) i 2 4f
(parameters . Ffk#| 74> : each Al thisAmount , FIHIFREEN, FES
BAE B AT A S i A T DA I S B N BT AL, & T ape
B AR R TR AN s WA AR RSB, FonT LA SRR I
thisAmount  JE M AL &, HARAERRRIRIIR IR A BN 0, JF HAE switch i
P ZAIAN SR, T AR T DA BB oA B 3R [ T

T R R A A A AR . EA AT AR AE A T, B R R AR AR A . AL
B BB A R IO AXAS DU RIS B AR AT B o, R EERRE A AN 1 W) e 21
FTLAT R S A0 DR 7 b s R Tl R R 1R o A T35 38 % 948 0 i S8 3 bl /e
o A
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public String statement() {

double totalAmount = 0; Ik S TR
int frequentRenterPoints = 0;  // WA
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + "“\n";
while(rentals.hasMoreElements()){
double thisAmount = O;
Rental each = (Rental) rentals.nextElement(); // - MO

[/ determne anobunts for each |line
swi t ch(each. get Movi e(). get PriceCode()) { / WG LMK

case Movie. REGULAR I/ 31V
t hi sAmount += 2;
i f (each. get DaysRent ed() >2)
t hi sAnount += (each. get DaysRented()-2)*1.5;

br eak;

case Movi e. NEW RELEASE; I/
t hi sAnount += each. get DaysRent ed() *3;
br eak;

case Movi e. CH LDRENS: I LR

t hi sAnount += 1.5;
i f (each. get DaysRent ed() >3)

t hi sAnount += (each. get DaysRented()-3)*1.5;
br eak;

}

Il add frequent renter points (B HRRED
frequentRenterPoints ++;
/l add bonus for a two day new release rental
if ((each.getMovie().getPriceCode() == Movie.NEW_RE LEASE) &&
each.getDaysRented() > 1)
frequentRenterPoints ++;

Il show figures for this rental CE RIS

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

totalAmount += thisAmount;

}

/1 add footer lines (& RHTED

result+="Amountowedis"+ String.value Of(totalA mount)+"\n";
result +="You earned " + String.valueOf(frequentRe nterPoints) +

" frequent renter points";
return result;

Refactoring — Improving the Design of Existing Code
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public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;

Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + “\n";
while (rentals.hasMoreElements(){

double thisAmount = 0;

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

thisAmount =  anount For (each);  // T A H

/l add frequent renter points
frequentRenterPoints ++;

/I add bonus for a two day new release rental
if ((each.getMovie().getPriceCode() == Movie.NEW_RE LEASE) &&
each.getDaysRented() > 1)

frequentRenterPoints ++;

/I show figures for this rental

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

totalAmount += thisAmount;

}

/l add footer lines

result +="Amountowed is " + String.valueOf(totalA mount) +"\n";
result +="You earned " + String.valueOf(frequentRe nterPoints) +

" frequent renter points";

return result;

}

private int amountFor(Rental each) {

int thi sAnmount = O;

/i T EMA

switch(each.getMovie().getPriceCode()) {

case Movie. REGULAR:
thisAmount += 2;
if(each.getDaysRented() > 2)

VT

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

break;
case Movie.NEW_RELEASE:

i B ial

thisAmount += each.getDaysRented() * 3;

break;

case Movie.CHILDRENS:
thisAmount += 1.5;
if(each.getDaysRented() > 3)

I JLE

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

break;

}
return thi sAnount;

Refactoring - Improving the Design of Existing Code
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FRBEE XS G, AR IR . X~ KR SAAF KL — kK
T, AHEMRE SRR AEEIRE. - MERRZ ERUE T AR,
LBIE® ¥ amountFor() MR BIMER I F A int , AN E double

private  doubl e amountFor(Rental each) { // - A A
doubl e thisAmount = 0;
switch(each.getMovie().getPriceCode()) {
case Movie.REGULAR: Ik M
thisAmount += 2;
if(each.getDaysRented() > 2)
thisAmount += (each.getDaysRented()-2)*1.5;

break;

case Movie.NEW_RELEASE: n Bk
thisAmount += each.getDaysRented() * 3;
break;

case Movie.CHILDRENS: i JLEE

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

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

}

return thisAmount;

}
P WAL A B AE TSRO BRI AP R AR A I . fEIXHL, Java b
Ju* {8 double  BUIEAR int AL, iy Hitfbe A 7 HAESE [Java Spec]
R AR XA ) AR B 2 B, R A AE AR /S, i HLIRAT R S K Ik
FREXAD BN A, REF R ER D BAA T h TS S AR AR N, BT A
FEATHS R AR A 2 S B o ARAN A FE SR LI )Y, WA R AN B FERLL
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FEHEARR UM AE SR . WERIRIET B, A S RELE.

TR R Java BT LR T EXHRAS M 280 bT, Y@ il b HE R AR .
KA AN TR, XA TAERBERF YT . Smalltalk ¥ ##A XAEK) T A .
Refactoring Browser iz HliX /™ TR, FiydRAER iy, AT s &2 EY
MARAD, (EXERT fIE Extract Method, B NFTIHIREAIR, — VIk Aghme. M
HTHRASGRIFLT BRETEAH R, RIEFEHEEH B JavahfiA ) &
BT H

Refactoring — Improving the Design of Existing Code




14

5 1 HM, B

DUE, ROLIEANIRE > AP, AT AL B EA ] FAE XK amountFor()

WIS AR AR, DU B eI I %

TR SR A A

private double amountFor(Rental each) { // T A TH

double thisAmount = O;
switch(each.getMovie().getPriceCode()) {
case Movie.REGULAR: i SLpiibay
thisAmount += 2;
if(each.getDaysRented() > 2)
thisAmount += (each.getDaysRented()-2)*1.5;

break;

case Movie.NEW_RELEASE: n Bk
thisAmount += each.getDaysRented() * 3;
break;

case Movie.CHILDRENS: /i JLIEH

thisAmount += 1.5;
if(each.getDaysRented() > 3)
thisAmount += (each.getDaysRented() - 3) * 1.5;
break;
}
return thisAmount;

}

Refactoring — Improving the Design of Existing Code
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TR 5 44 A
private double amountFor(Rental aRental){ // T A A
double result=0;
switch ( aRent al .getMovie().getPriceCode()) {
case Movie.REGULAR: I He Sy
result +=2;
if ( aRent al .getDaysRented() > 2)
result +=(aRental.getDaysRented() - 2) * 1.5;

break;
case Movie.NEW_RELEASE: /i Foal
result += aRent al .getDaysRented() * 3;
break;
case Movie.CHILDRENS: I JUEE Sy
result +=1.5;
if ( aRent al .getDaysRented() > 3)
result +=( aRent al .getDaysRented() - 3) * 1.5;
break;

}

return result;

}
by % 2 e Bty EEFUH G IR, 0 DR BT BT AT ARG

B AR B A RRARAEAF AT A S ? A EAS. G AR % R IE B AR ThRE,
A A PR AR TS BB R G . ROA T AR S AR TS R, TR BSOS AR
2, RIBZfnm, RZEE RIFMERAHR TR, B WIEAEM, E5iR
AL i 7 A 56 (strongtypmg) PLEAR B C DML ] 2 Fa AT ] R 3820 14 2= V8 o

AT~ AR RE S vh 585 7T DLELAR AR . MR A SR 5 PR I AR,
~ A RAMT5 IR 5o

RMENAZERI A S E I, X fAREEE. WSk, R HETEM.
XFE, A O REY  BLARZ W, Bt AN e XS BRI AR T, XA
T ORAA GBI A AR ARV
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W T ek E ] A

Mg amountFor() I, FAEIXAREAH T K H Rental classHIfE &, H®H
i 2k 4 customer classff)fE &

class Customer...
private double amountFor( Rental aRental){

double result = 0;
switch ( aRent al .getMovie().getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (  aRent al .getDaysRented() > 2)
result +=( aRent al .getDaysRented() -2) * 1.5;
break;
case Movie.NEW_RELEASE:
result += aRent al .getDaysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if ( aRent al .getDaysRented() > 3)
result +=( aRent al .getDaysRented() - 3) * 1.5;
break;

}

return result;

Refactoring — Improving the Design of Existing Code
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WX ZE BB O TR . AR OLT R N % BT
A )& object (21 clas9 M, JrLh amountFor() I i%# #| Rental class
o A TIXAM, FRBIEH] Move Method (142) . ¥5EIEALILH% I1F] Rental class
W, AR SN TR, RIGEH I BT X

class Rental...
double getCharge() {
double result = 0;
switch (getMovie().getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (getDaysRented() > 2)
result += (getDaysRented() - 2) * 1.5;
break;
case Movie.NEW_RELEASE:
result += getDaysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (getDaysRented() > 3)
result += (getDaysRented() - 3) * 1.5;
break;

}

return result;
}
EXAEITFE, [ENHR] BWEESH. WA, BRI EER K F BT R

AR mT LA bR B B IEH TAE . R ZME Customer.amountFor() — BRELA
R, ERST (delegate B sk F A1 :

class Customer...

private double amountFor(Rental aRental) {
return aRental . get Charge();

}
BUES AT LG BRI, BB AT BT BIR T2 250,
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1 E, B DR

TSP BGESRIEE I X T IR BT I (reference i1, JFHEXCEAT, ik
EATSHPE RS T T AR

class Customer...

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() +
while (rentals.hasMoreElements()) {

double thisAmount = O;
Rental each = (Rental) rentals.nextElement();

thisAmount = armount For (each);

/l add frequent renter points
frequentRenterPoints ++;
/I add bonus for a two day new release rental
if ((each.getMovie().getPriceCode() == Movie.NEW_RE
each.getDaysRented() > 1)
frequentRenterPoints ++;

/Ishow figures for this rental

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

totalAmount += thisAmount;

/ladd footer lines
result+= "Amountowedis" + String.valueOf(totalA
result+="You earned" + String.valueOf(frequentRe

" frequent renter points";

return result;

"\n";

LEASE) &&

mount)+"\n";
nterPoints) +

Refactoring — Improving the Design of Existing Code
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ABIZF, AP, RO A WINPT A T .
AE

= OBEOLT ARAFAE T

class Customer
public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() +
while (rentals.hasMoreElements()) {
double thisAmount = O;
Rental each = (Rental) rentals.nextElement();

thisAmount = each. get Char ge();
/l add frequent renter points

frequentRenterPoints ++;
/I add bonus for a two day new release rental

BB T classed Ak~ i,

"\n";

if ((each.getMovie().getPriceCode() == Movie.NEW_RE LEASE) &&
each.getDaysRented() > 1)

frequentRenterPoints ++;

/Ishow figures for this rental

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

totalAmount += thisAmount;

}

/ladd footer lines

result+= "Amountowedis" + String.valueOf(totalA

result +="You earned " + String.valueOf(frequentRe
" frequent renter points";

return result;

mount)+"\n";
nterPoints) +

}
Movie 1 Rental * Customer
priceCode:int daysRented:int
getCharge() statement()

K 1.3 #% [&8urs] 305, I classestPiRES (state)
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filse X m (K 1.3, T - AR R0 A Wik a S S IR A &
It TAF Ao RGBT, B R A RA BT ARG,

AR N R, e AR . WR MR EOE~ A public %, Tk
MABEIE classffifz 1, XL~ M THRT%.

MIRPGLART Rental.getCharge() A8 B, AR RO IE, EEATA E]

Customer.statement()

public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + “\n";
while (rentals.hasMoreElements()) {
double thi sAmount =0;
Rental each = (Rental) rentals.nextElement();

t hi sAnount = each. get Char ge();

/I add frequent renter points
frequentRenterPoints ++;
/l add bonus for a two day new release rental
if ((each.getMovie().getPriceCode() == Movie.NEW_RE LEASE) &&
each.getDaysRented() > 1)
frequentRenterPoints ++;

/Ishow figures for this rental
result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf( t hi sAmount ) + "\n";

totalAmount += t hi sAnount ;
}
/ladd footer lines
result+= "Amountowedis" + String.valueOf(totalA mount)+"\n";
result +="You earned " + String.valueOf(frequentRe nterPoints) +

" frequent renter points";
return result;

Refactoring — Improving the Design of Existing Code
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T R RE R F S thisAmount WA AR Z 42 T. ‘B $:5Z each.getCharge()
PIPATEE R, REMA TS FrlInTLLgH Replace Temp with Query
(120) " thisAmount B2

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

/l add frequent renter points

frequentRenterPoints ++;

/I add bonus for a two day new release rental

if ((each.getMovie().getPriceCode() ==Movie.NEW_RE LEASE) &&
each.getDaysRented() > 1) frequentRenterPoints ++;

/Ishow figures for this rental
result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf( each. get Charge()) + "\n";

totalAmount += each. get Charge();
}
/ladd footer lines
result+= "Amountowedis" + String.valueOf(totalA mount)+"\n";
result +="You earned " + String.valueOf(frequentRe nterPoints)

+ " frequent renter points";
return result;

}
e KB, FALZNH IR, PRI B S 3 BSR40

TEVOL R LI R AR, AR REETR R RS, e R AESH
et kede 2, MR 2RARXMLE. RIRA SR ZEMNEL, THAEKK
MIek Hz® SR, HRBOX AMAB T AT YRR (AR, B WA () 2% i
B T B (HZIXIRA S/ Rental class™ #ififb. ifif H AR08 4 & H# )
MORE L, S AR IR . Bk p.69 (K [EMSPERE] — WiIFRIXA

i) 75
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e[RRI A

T SRR [ RBUSEL | EE AN . B S R R AR, AR
RGNS 4 27484 . T RALTA 2R FR T AR s F 55 ST 80E Rental class
G5 o EARIRATTEE X [H B XD (DAY AR ) s
Extract Method (110) TEAJHEN:

public String statement() {

double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + "“\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();

/1 add frequent renter points

frequent Rent er Poi nts ++;

/1 add bonus for a two day new rel ease rental

if ((each.getMvie().getPriceCode() == Myvi e. NEW RELEASE)
&& each. get DaysRented() > 1) frequent RenterPoints ++;

/Ishow figures for this rental

result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf(each.getCharge()) + "\n";

totalAmount += each.getCharge();

}

/ladd footer lines

result+= "Amountowedis"+String.valueOf(totalA mount)+"\n";
result +="You earned " + String.valueOf(frequentRe nterPoints)

+ " frequent renter points";
return result;
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P RSB G R R . X K E T each, 1S R LABE MBS HUE N
BT o 5o ANIRETAE RS frequentRenterPoints o AHIF ELAEBAEHZ
WO YIME, AHPE R eR BT B AT B UZAE, T DAERATIAS 75 228 2 U AE
SHAER X, HFESePAT [RIRES1E] (appendingassignmentoperator+= )
AT T -

FTE R T BB R, TR A BRI KR A, FEgR . L. TR
LA/ 0 N [ ) 1T i/ R U D S 5 2

class Customer...
public String statement() {
double totalAmount = 0;
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + “\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
frequent Rent er Poi nts += each. get Fr equent Rent er Poi nts();

/Ishow figures for this rental

result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf(each.getCharge()) + "\n";

totalAmount += each.getCharge();

}

/[add footer lines

result+= "Amountowedis" + String.valueOf(totalA mount)+"\n";
result +="You earned " + String.valueOf(frequentRe nterPoints) +

" frequent renter points";
return result;

}
class Rental...
int getFrequentRenterPoints() {
if ((getMovie().getPriceCode() == Movie.NEW_RELEASE )
&& getDaysRented() > 1)
return 2;
else
return 1,
}

Refactoring — Improving the Design of Existing Code
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A FH T[T S 1Y UML (Unified ModelingLanguage 4i~ @5 5) KB (K 1.4
2E 17D BENA T E S RSER— B, ATURBSRETIE, AU MBS
K.

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

Kl 1.4 [E2RAHE ] KBRS 2 i) class diagrams

aCustomer aRental aMovie

statement

] *[for all rentals]
PR

getCharge

getPriceCode

getDaysRented

—

Kl 1.5 [ AHE ] R e S #iA% 2 i) sequence diagrams
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Movie 1 Rental * Customer
priceCode:int daysRented:int
getCharge() statement()
getFrequentRenterPoints()

K16 [HZREIE] REREE AR 2 )5 1 class diagrams

aCustomer aRental aMovie

statement

™ *[for all rentals]

Q

getCharge

getPriceCode

getFrequentRenterPoints

getPriceCode

i ”

K 1.7 TR AOHE ] R 3 St 2 J5 1) sequence diagrams
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SR v A Rt

IEmIRAEmT e 1y, e AR R e 2N A EATRTE B AR R AL
FrLlefa Bk [I0KmMES ] M. XBERMAWAIGE AR, WE S
KM customer XTEARIC Rental XF4* FRAGHA BH. A ASCIl fREL HTML
IR F IR S, RITIE T Replace Temp with Query (120) , FERIHFTIEH
query method KIXAL totalAmount Al frequentRentalPoints XA AR &,
HT class A AR e A mT LT G = 38§ query methods, JTRAEfE
WAL T s, ARG S 2 R A

class Customer...
public String statement() {
double total Anbunt =0;
int frequentRenterPoints =0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + "“\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
f requent Rent er Poi nt s += each.getFrequentRenterPoints();

/Ishow figures for this rental

result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf(each.getCharge()) + "\n";

t ot al Amount += each.getCharge();

}

/ladd footer lines

result+= "Amountowedis"+String.value Of( t ot al Anpunt )+"\n";
result+="You earned" + String.valueOf( frequent Rent er Poi nt s)+

" frequent renter points";
return result;
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BT LA Customer classff] getTotalCharge() B4 totalAmount

class Customer...

public String statement() {
int frequentRenterPoints = 0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + “\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
frequentRenterPoints += each.getFrequentRenterPoint s();

/Ishow figures for this rental
result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf(each.getCharge()) + "\n";
}

/ladd footer lines
result += "Amount owed is " +
String.valueOf( get Tot al Charge()) +"\n";
result +="You earned " +
String.valueOf(frequentRenterPoints) +
" frequent renter points";
return result;

}

Il Ve HERIBTIE query method
private double getTotalCharge() {
double result = 0;
Enumeration rentals = _rentals.elements();
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
result += each.getCharge();

}

return result;

XIFARR Replace Temp with Query (120) & 2at5Wl. T totalAmount  7F
PEIR B, FRAFAIEAEA G IS query method *
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HEMZ )G, BRI, S5 LRI A0 PE frequentRenterPoints

class Customer...
public String statement() {
int frequentRenterPoints =0;
Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + "\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
f requent Rent er Poi nt s += each.getFrequentRenterPoints();

/Ishow figures for this rental
result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf(each.getCharge()) + "\n";
}

/[add footer lines

result +="Amount owed is " +
String.valueOf(getTotalCharge()) + "\n";

result+="You earned" + String.valueOf( frequent Rent er Poi nt s)+
" frequent renter points";

return result;
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public String statement() {

Enumeration rentals = _rentals.elements();
String result = "Rental Record for " + getName() + "“\n";
while (rentals.hasMoreElements()) {

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

/Ishow figures for this rental
result +="\t" + each.getMovie().getTitle()+ "\t" +
String.valueOf(each.getCharge()) + "\n";
}

/ladd footer lines

result += "Amount owed is " +
String.valueOf(getTotalCharge()) + "\n";

result +="You earned " +
String.valueOf( get Tot al Frequent Rent er Poi nts()) +
" frequent renter points";

return result;

}
/I B BERIATIE query method
private int
int result = 0;
Enumeration rentals = _rentals.elements();
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
result += each.getFrequentRenterPoints();
}
return result;
}
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K 1.84 1 1.114 5L, UML class diagram(Z5/&) Fl interaction diagram( 28 7.1F
KD IR statement() AT S A4

Movie 1 Rental « Customer
priceCode:int daysRented:int
getCharge() statement()
getFrequentRenterPoints()

< 1.8 [EEIHE ] AR IAETH) class diagram

aCustomer aRental aMovie

statement

-4 *[for all rentals] i

PR

getCharge

getPriceCode

S A

getFrequentRenterPoints !

Y

K19 [REITE] REEEETY sequence diagram

getPriceCode
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Movie 1 Rental * Customer
priceCode:int daysRented:int
statement()
getCharge()
L o getTotalCharge()
getFrequentRenterPoints() getTotalFrequentRenterPoints

1.10 [REIHE] KBRS 1 class diagram

aCustomer aRental aMovie

statement

getTatalCharge

*[for all rentals] getCharge

getPriceCode

(-
',

etTotalFrequentRenterPoints

*[for all rentals] getFrequentiRenterPoints

getPriceCode

K111 [R&EHE ] R85 1 sequence diagram

NN
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WEEIXIRER, HUHEET REHE- T o KZHEMMS ARG EE, HIXX
W TR E, IR Java L1HE KEEA) (statements SKRBEE = i
A (summing FE¥A. WM UE T AR ARIER, B TR RS AT,
W LFARIS M TG EANITZ £ o XL SRR FE 7 AR 1) I 5k, (AARE
ik e RZ T .

XIRERAAAEST ™ AN, etk gE . AU H AT while B3~ K, Bk
AEPAT= Ko WA while  FEMFERIRZ , BLATRE R KFRARRE P M PERE. FLEh
TR, V2R A AT XA B (R EE R R AR
T RE. BRAFFIEAT PRI Cprofile) , 5 W Joid i e PRI AT I 1], BBk
TEIXAMEI L AT 200 AT DL T 5 W R G AR YL RS A I AR AN A6 FH 0 X 2
PR A 75 EHL AT, IR IR AL T A LEECH IR E, A2
ATELSE R R (I p.69fitig) .

WAE, customer class P IATAARGHE AT LLUHIX LS query methods T o WIEER
Gt b T B e B, AT DU B query methods JII\ Customer class#z I,
WA XL query methods, BB LT i Rental class BT LR
Wo 57 ANERARGET , KT 19 5 ME BRI AL HE KK .

RAT IR B & oK, htmiStatement()  Fil statement() & AIFEK . BAE, T
ZRT OTEH] MET, & [HnThegl MIET. RUTDET MXHERS
htmiStatement() ~ , FFS J0AH A -

public String htmiStatement() {
Enumeration rentals = _rentals.elements();
String result = "<H1>Rentals for <EM>" + getName() +
"</[EM></H1><P>\n";
while (rentals.hasMoreElements()) {
Rental each = (Rental) rentals.nextElement();
/Ishow figures for each rental
result += each.getMovie().getTitle()+": " +
String.valueOf(each.getCharge()) + "<BR>\n";
}
/[add footer lines
result += "<P>You owe <EM>" +
String.valueOf( get Tot al Char ge()) +
"</EM><P>\n";
result +="On this rental you earned <EM>" +
String.valueOf( get Tot al Frequent Rent er Poi nt s()) +
"</EM> frequent renter points<P>";
return result;
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W A PR, AT LSERE A htmiStatement()  , IR (reuse JRA
statement() WINPT THE . BA BT BTG, BT DL B SR R AR s, 3R
NPT i . 58RI eAR A R AR P AR S . Xk
FRFEATEAR Z 1], JL O i (] B >k F5 3 ZEARHE B fil it <, 1 ixX 2 BTG iR
W] F AR -

PR A LA RN ASCI hRAS B35 Dok — FERIGHBE T 7y RN
H A BN AE AT DU BRIX S AR . T LAk (headed . K& (footer
FHARZEAN H AR H A M K . 76 Form Template Method (345) SEZ#™ , 4k
A LU BT O e o (R, IR P SXOF MRS T, AT & A8 0¥
TR o AT AR BTS2, ARUTH AR PRSI, AW
KiEHE WBART 52 AN g A HE T SR R AR U By e e

IUAE SO R P AUE o, & e BERN . RV AUEN T E A R S A

TR R RIS ] GFEE: FBIIE switch BN case TF1)) Hikds,

XFEABE A BRI AR B E — AR . BIAE, W EEHRE [ ER ] X TR T
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1.4 iz HZ 2 (polymorphism HXUAX 5 41 #& AH 5 119 45 A1 12 1

XA S S~ A& switch  1BA). R DXNZMEM (atribute) At 12
FH switch  #Ef), AR AR WRAEAMH, HNIZENSE A S EdsE
EAH, MARERNS P

class Rental...
double getCharge() {
double result = 0;
switch ( get Movi e() .getPriceCode()) {
case Movie.REGULAR:
result += 2;
if (getDaysRented() > 2)
result += (getDaysRented() - 2) * 1.5;
break;
case Movie.NEW_RELEASE:
result += getDaysRented() * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (getDaysRented() > 3)
result += (getDaysRented() - 3) * 1.5;
break;

}

return result;
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XS 7R getCharge() W iZ%# %] Movie classi I 2::

class Movie...
double getCharge(int daysRented) {
double result = 0;
switch (getPriceCode())
{ case Movie. REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
break;
case Movie.NEW_RELEASE:
result += daysRented * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
break;

}

return result;
}
Tk ER ISR, RAAHE TR | /S 8fhsii . 4R, THIK
[E] KA rRental W%, T2 FF LM AR [HUICR ] M [ RM ] .
A ABERE DA B AL4T Movie XTS5 ] MIAZE DR RALY, Rental Xt
L1 We? PUAA RG] RE R A AR I HT 58 v 8B, IR M AR ALy 3 AN B 5 Mt
o AN RS R R A Ak, FRAY B S/ IR IR, BT LAFRIEFELE Movie XTH
WIS .

FefuE R 7k Movie class B Sk, SRJ51EM Rental 1Y) getCharge() , it
EAE XA BT (B 112501 1.13) -
class Rental...
double getCharge() {
return _movie.getCharge(_daysRented);

}
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5+ getCharge() ZJa, FRLIAH[EITIEALBLR BT . XFEFRBLAE AR 52 1y
AU NAACII AT 204, #E] T3 )7 KPR 10 class™ o LT 2 B iR ALAY:

class Rental...
int getFrequentRenterPoints() {
if ((  get Movi e() .getPriceCode() == Movie.NEW_RELEASE) &&
getDaysRented() > 1)

return 2;
else
return 1;
}
Rental * Customer
daysRented:int
statement() htmiIStatement()
getCharge() ) getTotalCharge()
getFrequentRenterPoints() getTotalFrequentRenterPoints()
1
|V ] H
MO VICT

i caCadetint
prcecoacHt

K 1.12 ARFIHE I PR EEE R 2 Movi e classil Z BT &2 4 H class diagram
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EHWT

class Rental...
int getFrequentRenterPoints() {
return _movie.getFrequentRenterPoints(_daysRented);

}
class Movie...
int getFrequentRenterPoints(int daysRented) {
if((getPriceCode()==Movie.NEW_RELEASE)&&daysRe nted>1)
return 2;
else
return 1;
}
Rental * Customer

daysRented:int

statement() htmlStatement()

getCharge() ) getTotalCharge()
getFrequentRenterPoints() getTotalFrequentRenterPoints()
1
|’\"I}U <
priceCodesnt

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

K 1.13 ATFriHe P B E# B Movi e class 2 )5 & i1 class diagram
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o LE EM, B AR

2 o AT AKBIZE & Cinheritance)

AT HRI 52

TATLAAIRN ) 77 2020 [F) 1 ), X Wk k1R subclasses

(1) TAE AT LA Movie )= /> subclassestE M 8A H LI TH ik (K 1.14).,

Movie

getCharge

AN

Regular Movie

Childrens Movie

New Release Movie

getCharge

getCharge

getCharge

1.14

X~ kBT Lz £ 7 (polymorphism SKEUAR switch

LR AR IAN ] (1 52 1 282

WA T . IREBR 2

KEAANNE, ANEXAT. — A LR A G S E a2k, -
AT G ENARREAE A A N B B TR class Aikik 245~ Mk ik State
pattern () [Gang ofFour]. iEf'E2 /5, FA1H classesE L Ki% & 1.15

Movie

Price

getCharge (O

return price.getCharge

getCharge

[

l

Regular Price

Childrens Price

New Release Price

1.15

getCharge

getCharge

getCharge

1z H state pattern (£2:0) RILA[F] 1) 5%

Refactoring — Improving the Design of Existing Code
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IAIX— R, FA1H AT LATE Price M N HEAT subclassinghifE (PvE: —
WK 1.15) , TS {8 ] 2E AT A 2 B0 208 L A%

WERRIR R Gang of Fourfigl &M (patterns , #RATRESS . [IX 2~
A~ State &~ A Strategy? | BREIRT Price class7t /AR M2 A (WL
REYALE WM Pricer B Pricingstrategy), Bl EftE 4 HEAIRE (state
BN [ Star Trek X /2~ ¥ ] ) o ERXNHEL, PR (NHEZHR) Mk
B R O6S S R AR o SRR IR E N R A I ROIRE (state) o WA OR IR
3 sStrategy eI BIHRMEE, REAMEME, BSR4 FE, LB Strategy.

HNTHIN State Bz, WAAH= NEMAEN . HXEH Replace Type Code with
State/Strategy (227> , ¥4 [ 5TNFMK AT A ] (type code behaviop ## % State
WKW . RIGIEH Move Method (142) ¥ switch &A% Price classi k. &
Jaig [l Replace Conditional with Polymorphism (255) 245 switch 1]
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YR EAL ] Replace Type Code with State/Strategy (227) . 55~ SBRAX [
RIBIARK (94T k| AT Self Encapsulate Field (171) , Hi{RATA Hg#f 1t getting
F setting BN EOKIE X EAT 0. T2 8RIEK A ILE classes TLAZ 4R
B LA getting %L, HIIEEEL (constructod 1558 HEVT MANHSAL S (3%
i FEF* [ _priceCode ) :
class Movie...
public Movie(String name, int priceCode) {

_title = name;
_priceCode = priceCode;
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AL A setting BRI

class Movie
public Movie(String name, int priceCode) {
_title = name;
set Pri ceCode(priceCode);  // PR X adT A set method
}

SRIG AT, TR A BT A T . IETRINAGT class JE4E Price X%
R TS RBMKKAT N ] « A TSI &, RAE Price WIDA™ IMlIZ M
¥ (abstract method , 73T subclassed e %M H A%k (concrete
method :

abstract class Price {

abstract intgetPriceCode(); i BAMsAs
}
class ChildrensPrice extends Price {
int getPriceCode() {
return Movie.CHILDRENS;
}
}
class NewReleasePrice extends Price {
int getPriceCode() {
return Movie.NEW_RELEASE;
}
}
class RegularPrice extends Price {
int getPriceCode() {
return Movie. REGULAR,;
}
}

IAE 3 1] LU i IX L3t classes) .
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BUE, Bl ZE i Movie class ¥ [ AT ] Uil ki (get/set B3, W™ ),
EAME R HT class T i FAL T AL T

public int getPriceCode() {
return _priceCode;

}

public setPriceCode (int arg) {
_priceCode = arg;

}

private int _priceCode;
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XA Movie class WIRFE~ A pPrice X%, A ZRAE
_priceCode E, WAMRETFEASS M kL (A B get/settfi £ -

class Movie...
public int getPriceCode() { " ANk
return _price.getPriceCode();
Lublic void setPriceCode(intarg) {  // WM
switch (arg) {
case REGULAR: /ST
_price = new RegularPrice();
break;
case CHILDRENS: i JLER
_price = new ChildrensPrice();
break;

case NEW_RELEASE: I Bk
_price = new NewReleasePrice();
break;
default:
throw new lllegalArgumentException(" Incorrect Price Codg

}
}

private Price _price;

DUAEJ AT DLEDF g B R DK, 028 LA S 2% K R BURAS AN I 5 S48 1 A4
Lo
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IAE ISt getCharge()  SEifi Move Method (142) . T & FE KW LAY :

class Movie...
double getCharge(int daysRented) {
double result = 0;
switch (getPriceCode())
{ case Movie.REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
break;
case Movie. NEW_RELEASE:
result += daysRented * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
break;

}

return result;
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45

WAL B AEAR T o T A A i AR«

class Movie...
double getCharge(int daysRented) {
return _price.getCharge(daysRented);

}

class Price...
double getCharge(int daysRented) {
double result = 0;
switch (getPriceCode())
{ case Movie.REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
break;
case Movie. NEW_RELEASE:
result += daysRented * 3;
break;
case Movie.CHILDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
break;

}

return result;

Refactoring — Improving the Design of Existing Code



46

5 1 HM, B

NG

W2 J5, Tt a] LUTURIE 1] Replace Conditional with Polymorphism (255) T .

A A AR AR«

class Price...
double getCharge(int daysRented) {
double result = 0;
switch (getPriceCode())

{ case Movie.REGULAR:
result += 2;
if (daysRented > 2)

result += (daysRented - 2) * 1.5;
break;
case Movie. NEW_RELEASE:

result += daysRented * 3;

break;
case Movie.CHILDRENS:
result += 1.5;

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

}

return result;
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FMEEL U A case 733G (EAINRY class 37~ AN 5 B #Coverriding

method . 45 RegularpPrice Fif:

class RegularPrice...
double getCharge(int daysRented) {
double result = 2;
if (daysRented > 2)
result += (daysRented - 2) * 1.5;
return result;

}

XAMEIES (overrides T A2K™ ) case HA), MBI ILH )57 B AL AL A
Ao ARG FEIFINK, REHUHHT — A case 283, e FMEt.  Ch T ORIEHE
PATHIRIH L subclassfUfih, EXHE L~ ML, Rnibgiafr, ikl

BRI MR, B AT AR T ? )

class ChildrensPrice...
double getCharge(int daysRented) {
double result = 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
return result;

}

class NewReleasePrice...
double getCharge(int daysRented) {
return daysRented * 3;

}

A FESEIT A case 73 )G, FIRAE Price.getCharge()

class Price...
abstract double getCharge(int daysRented);

714 abstract

Refactoring — Improving the Design of Existing Code



48 01w EMA, B AR

PLAE B AT LUZ ] [FIFE T-72:40 1 getFrequentRenterPoints() o EMHTIFE W™
(PR v A7 [ SRR IAT A |, st THAWR S 8 | A aiE) -

class Movie...
int getFrequentRenterPoints(int daysRented) {
if(( getPriceCode() == Movi e. NEW RELEASE)&&daysRented>1)
return 2;
else
return 1,
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HARIEZAREFE T Price classH 3k:

Class Movie...
int getFrequentRenterPoints(int daysRented) {
return _price.getFrequentRenterPoints(daysRented);

}
Class Price...
int getFrequentRenterPoints(int daysRented) {
if((getPriceCode()==Movie.NEW_RELEASE)&&daysRe nted>1)
return 2;
else
return 1;
}

{HREIX ™ RIEAH superclass& 514 abstract N [Hi KA | F=4E-
ANE S ME Coverriding method , 176 superclassN T — B XA E,
CHCAT FEREAT R

I B AR R AT ANES EL (overriding method

Class NewReleasePrice

int getFrequentRenterPoints(int daysRented) {
return (daysRented > 1) ? 2: 1;

}
Il ¥ 1 superclass  WIREEE, TR AT A
Class Price...
int getFrequentRenterPoints(int daysRented){
return 1,

}
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I State BEAE T AT, (HA? K AMMPBKSIE: WER I EB T
LU AT SRIAT Jo s BRI I R E bR e, SO IS E BRI AT
FEFMBER AL . RAORRPIRILRI D IFARERIZN T state H0. X
T H A X A LA AN RAT AR UL, AR D RESRR PEE 1018 d th VR AR AN
oW, HUERAE- MEERNARGE™ . G2 DL EAARK R, P
B OAE Dy L A AR KA D . DAE I 8 Sl /N o BREAT 3 ABLP K0 22
18, AR BATAEM— R EAT IR (debuggey , T LABEASIEFR S frt AR PR
Mt kT . RBGAREIMKNT, T ESORLEAUS R 2 K2 T .

BAERC LT T 5~ MEEMEMIT N AL, Bl [haREH ], 2802

B TSSO | BCE R ARSI, HASET. [ 116 M 117
Wik State B T-HrHe 2 BT A0 AL
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aCustomer

statement

aRental

| getTﬂtalCharge

*[for all rentals] getCharge

{|seroe]

tTotalArequentRenterPgints

aMovie aPrice

/F getCharge(days)

A

*[for all rentals] getFrequentRenterPoints

i

1]

getFrequentRenterPoints(days)

/L getCharge(days)

Movie

/U getFrequentRenterPoints(days)

Kl 1.16 iz H] State pattern (X)) 4 [#] interaction diagram

title: String

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

1

Rental

dayRented: int

1 Price
getCharge(days:int)
getFrequentRenterPoints(days:int)

ChildrensPrice RegularPrice

getCharge(days:int)

getCharge(days:int)

NewReleasePrice

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

Customer

name: String

getCharge ()
getFrequentRenterPoints()

statement()

htmIStatement()
getTotalCharge()
getTotalFrequentRenterPoints()

Kl 1.17 A State pattern () 2 J5 class diagram
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1.5 451&

KRS AT T, HRA BRI T [ERRARET] 1 2SS,
B+ R ORI T BAEEN, S Extract Method(110) Move Method(142) .
Replace Conditional with Polymorphism (255) . Self Encapsulate Field (171)
Replace Type Code with State/Strategy (227) . Jifgi%x LT MIAT Jy #RAT THAT 1K 5%
B oE A P, ARSI 4E R AL . A S R AR, R AN E T R AL
(procedurad K%, J&#& Wir@&Rasr MRS . Ak~ BRI TIXFEM
JE RS, SR AE 2] CRR LT S5 AR T

BRI RE MBS TEMZE] - Wk, Mes Wk, MEX
AR BT o IEAEIXPT 2 Lk FAG G LAPR IR I 22 42" it

W RARE M TR G, RN IZ OB E AR B ARG T BUAE, AT
fift— BeiF s EEAER CRRZ! ) .

B SO ORA) SO MR AR T B RE® 15 B Bos AU (3t b
BB, JFER. PR TR
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2
A4 Jt ]

Principles in Refactoring

AT 28 (007 B % D 22 A ARG FEAG (refactoring) 7~ AN REFIIESZ . B,
FATNEZ P KA o TR (K SC B D), DA T A I 5% ) L8 [

2.1 ] UF EE A4

REEBANKFEANHAHEET &L, AR SHEMAREEHAE A e L. M
EMRET KRR, ROASERACHEN TS X, FEEMXABHE , BT X
L Ralph Johnsop] A F1FE & AH AT FT R 4 JE 4l o

HAREUHME: ME T SORFE, TEM] XMAGHFAREKE L. R i
AP 1) (R A, AL AR [ AREE AR 2 A 1, X
ARG N AN Sl 2o

B A SGEA B

R (D - XBRIEN I PR, B RRAEASE [ Z T84T 8
BIPET , P LT B, BRI B EORAS

PRAT DAE SR 8T JRBIVF 2 EMVEH], U Extract Method (110) 1 Pull Up Field
(320) %%, — S EAAE AN S, HER TS Y- ANE/,
4 Extract Class (149) %l & Move Method (142) F1 Move Field (146) .
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54 2% FA R

[k 59~ AR R

HH i) - T RIVEMAEN (L), AR THAFZ W8T 0] Ais
T, R

JREL, FERAEIF RO RE™ , URATRE S AEE B/ R i () 2 AT B4y, JLIR) ) RE AT &
B AR ERIAEN

M KRR [EA S B ARSI 2 | MR Rk B, 2R (H3KR
WA EMA LTI, BUVERAE 7~ B 2 s AR B EoR . AN
BB, BEDL A TS AR 2 BB DU S A 0K o XA R 03 A8
WA TR AU, Rt 3 DA 1 5 U T AT A R K B IR R B e D, it LA
B ASATRE A J7 AR N A .

F [ SOE T ZAE W 5 R 156, TR H K AL A 5 B RS 24
PRAT LA BT A ERAOR 22 18 0, (B 2R B [ AT S22 A ERAT o | R AR
N, R AR . BTG LR [PEREILAE | o AR RE, E
REDR AL 3 A SR ALAFIIAT A CBR THATHRD) , R R IL sty . Hi
P A AN s PEREDE AT AR AL AR B B AR , (Hh T 45 2 P 75 Ik RE AR AN
A2

BRI L EMASKRRE [T 2MEZATh ] — EMZ R
AE~ WLME. T, AR SR by, ARG CA AR TR T2k,
G [TAr 24T o8 | s ddrhag, DOy PERE 2 W LIRS K. AL
BARFATL T AP L 3. D

P9 T -1

RS AT T Kent Beck ) [ WTIIE 71 bl (8 M BRI ECATT A BRI, 1
T E SR BC g PR EOR AN AT o TERIBThae ] M [EM ] o S
DIRENS, IRANAZE S B A S, AR site. @il OFkisiERiz
1), AT A O AR . SRR AN RE A I Th g, U SRR
Gik o BRI ORASBZAS AR T IR CBRAR A BLIE AR M AR T AR, AL
WE AR BERE AR 4D A 25l it
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BAFIT R RES , IRATRE R AL A QAW 2 HIR 7. B LR Zlishos Dhfe
WIE IR NS WRIER PSS ™, IRNBINSAESHGZ . TRRHR
i1, - S)VEM AR, Rt Isar s, RS SRR T, 4REkiR
¥R BrohBe e s TAE R, AR SORBLA O 19 5 38 B Re e A LB, T2 4R
St BRI e e BEAN SRR BVE AR A0 B, HIGIR AT IR AR N 235 2 B O
2 T

> 2
Tey—

PRANREEL F A W T R, B AR AR BT I TR ) T AL AR
AhrE, BEART BUEREAZ S 8 TR, TR A R A O
QRS . BN TR, Earbh OFHNIZD 4 T BT B4 H gz H -

[y | et B wevt

R AT A, FERP B S B WE MR . A TR H K, BOR(ESE 4
PR BEAR BT 20T, AR SRS, R R BN R A g, Ry AR
X T o e TS YA 1 R AR BB . ARG A AR R AR, ORI A A A P
ARG B N A B o RIS IR e BARER . @A AU T ARER
BV, AR GRS vk, o O AR . 2 R EE A T A
OB LERF B Dz MBS

FIFESE R Ahde, BOThAS R IRE P A AR 5 B0 AR, 3 4 R R AR 72 AN [+
e 7 A 58 A AR I (8 A A R R A 2 DRI e T A — AN S 1) gl 3 R
HE AN (Duplicate Code) o XAENEMEZMEAEI T A K. S &b If
AR GIBATHER, B IO TP B AT U2 LT A AR B 25 . AR AR
A B D B AR R e AR P B SEMER SR 2 . @2, [Efm e ot &
WME, DoNAT S8 2 AR TG 2R . ARAEIX U T B 2, RGHAS i A T
1B, BIAIRAKEE ST~ & — BILMARBME LT w4~ HREE, 2kt
IRBEE A A an R E S ARGD,  AREE T LA A BT AT AR
W W, M TR, X IE RS R A

L TR Csilver bulled S 5K B A Eurr . 5% R R 2 AR
HBE, HUA DA T 2R O, AT RERUIRIRS
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[ Ay ] AR A B S e B A

MVFZ F R BE, BB Re i, R v a0k g 5 AN & Uk oF S 8%
T2, R W DU KR W AR B T8 7R AT Bl o AR PG B Tk T AR it 4
AT HYREMAT A ] Z I IR IR g R IAZ ol 2 THER UL A ek
B TSR AN, IR IE A B B . BN AZ R ATRES AT S MR st
BRI Al LBl BATRA 5 il o= ik, (HbA 2w =,
AR 2 AL T E PR EAT g, AT AKRRM? QR MR RAE %
JA I TR R A BOE BUARS, A KRR TR — QR AR B AR R R ACRS, X AE SR A

B

WEAE T, HRSS LR P IB B I ok, ARAS ARSI MBI TF e o A2
1, ENZSAT T AT RS, AAUEMHOE B, RS AR1S 3E 5) Bk
FRY AT LA B FA AR S 5 v — JFaRdtAT A, ARIGACAS AT LLIE W2 4T,
HEF A HAR, FEFAE fE RUGIRE], AUn] DOEACRS S A R8BSt
AP Ot [HER AR

KFX~ 1, REDERIAGUILF . RENBEIA [TRKFFRE | &
oo M EAEAES T BOL MR AR 0, JRI i R IUE X
27 s BRI AME A S A . FESEE X AR R S AT A B A AR PG R AR
ALY, FAEMEA MR ZER. BRI AR SR
Bk, EAFRBADICEE 7o XA~ REHALKIL Old Peculier (F7E: —
T 44 122 28005 [Jackson] At B I v 41 il .

RORfar BRI AT 55— Dy AR o B E R OR B B BB A B .
BB BB, Fb A BRI . FOCE AT, RJEx A it
[, SEE, e T IXE L] o T XA RARASET, R—ASWAL
TIXA~ mNF e, RS HIES TS, bE e bl B R, R
JEEFAT, FERAUIRIERIZAE, LRI 3 B 2 15 1 .

T OITUR TP T A AR BOX R AT B A AR T E o BRI, RRBLA
G LUR I~ L LURTE A2 Bt 2w AP . WER AR AU X L s 2, B
FACEE A EAT B0 BRI B A AL AR ML~ DIHRAE A oK. Ralph
JohnsondtliX fft [ HRLIE A | $lA 00 [HEE S i, REREZ] o BT
ARSI DL, R By B S e P BEAR R R o SRR EA, I AN B
JE
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[ ] B R3] R (bugs)

XPACHE B, v DA Bh R B R dt . BN A RKIEK . Aeer NG
= KBARRE s AT AR LI S, FRATANAT . H R I SR PO AR AT A
Feat ol LUR N B AR ACRD [ VE g, IR0 B U Ab % 50T 0 B S i e 2 o i R P
SRR, AR T B ORI S, MRS BOR UL, AR B 5L U
MR o

XiERAEE T Kent Beck& W IEAEH O~ AJiE: [THRAEMERKOREF R, TR
BANEE- BFIRW R RN C. | RSB EEHe 5 N anE R
fi£ Crobusb LIS,

[ ] Bl VR v G B 52
LF, BTN DIEALE TIRRIG - A EHHDIRE b FFRIT.

WHE R A md R R . HIRBVEN, A URES B I E R i m bR SO5 B
vy SRTPRTEAE L G REIR, XA B T (HLRCHETE AN S R AR A R e ?

TR PG RIF B R AR AT R IARA . S50 A R4 Bk A4 Al REIA A
PR TR WA B eat, sRVFRE BUN TR AR 0 3k e i, (ERR S5 1 ik
VAR AL AR A T ™ Ko IR fEIN R AEAE M T, EVRR IR DI fE. 1B 1K
I 1) BoR A, BUOM R AU E R B2 I 1) LB R 4t SRR . B
IRE BAWIREFPATE = A3 ANEIFNT (patchy B 1 A 22 50 2 A0 4 e SE I
FOEASEAEAEE

R T YRR B T A S AR A o TR AT LA B i s e O s, Ik
EHLERGEMAL G, e ik n] AR s i .

2.3 TR E R ?

ARG TAN, RHWATS W ENZERE RN R RO AZ N IR A
HAR TV HE A LR AT TAY e 2
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JUPARATIEBLT S B L 1R N [ AT A . ERA R, BARAZ
GRS/ A TR OO 8 (PR (A VA AL i i W % NVAE /S R AT R AP
TRZ I AEE R, 2 DR ARAROI O A2 g, T EE R ] DA B RS AR S Al

= R3EM] (The Rule of Three)

Don Roberts#y 178~ &MEN: 25 IRMCEEPFE RS £ 6 RIS EIIN &
PR R BRI TIE A Ty B KGR, RN XA .

il
i

HAR=, = WEH. (Threestrikes and you refactor.

IS NI BE N — I E A

S W DAL O B A I L AE A AR SR R OB R R (R I o BRI, EERY ISR AR
A2 T 35 B B B 5 2 o AR . X AR T R 2N B, TR AR
ACE N Tl i R s B AR ACR Pr i 8, Bt il A 2 52 & RERHX B
AR AT A, AL FRAE R . R Bt A . 2 BTLLX A, w8 20 Ji A
FEAN T ARIRT UCH A I B I 2 o) BEAR, (R E S RS R A A R R
TR SR B, JRE AT ELAT B 2 AR

FERXHL, FAI S DRSS AU BT JoVA T B AR A U N B 7 E Ay
Pho BEHB, REXM AU TR A0k, a8kt & 4
2] o EMIHLT RASK YA QL EME RN — RAERRIRE. 2
PIRELE A, 823 B IA & D 1 Lk AR R B s PRI REAS SEARAA — 2, (HIR 2K
JR AL BORIURX R e R g AR . B MR IR, — BERE
s FTRFPE S I 2 SR L

&M R N — JF E A

PR SR, £ R TR R T, R R I % )
IR, 3o TR B DN TR, Jo R IR R P R AR RS, 33
s BB TR 5Lt s RATLUX AR SRR GRS, A T T
Mt D SLARRTE R G50 — ARk H T ARILLIL,
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BH A I — R E A

TRZ vl H 2 R A TERAUIS 25 TAE (code reviews , P X Al 2 vl LAk 3%
TFRARDL o XA B A7 B T4 T R BN AR5 0R, A B Tk & 56 (0T Kk
FACFPUL LY LB B R 1A, JFR I 20 B OO PR R 4 I 2 5
gr o ARBE R TAEX T 40 S MU R E 2, Fr A i Ve 3 A SR UARTE
Wi, AR AR KR TCTERE R, RO AT R e G Ak AR A
CUHT I A A AR, SEAER IR 7. MRS Rk 2 APl A
W SRR MR WRERS R I A T IR B . R BEA RN 1F ),
B AEF TR, P Bt 2 2

P B, AT AR B R g A BACH . TR AR T A T AT LSS B A, A5 2
TOEREFEROERAE, JRERH sl - BAHE S, Tota R A Ll
A E R LR R SEBLEAT . WRATEL, ot T XA T LIRELE, AT
DAEAM A A, RN A RAREZA [ MZetart]
FATLL [ W] et Akt ToRIRm LIRS B 2 KR i RN T E A,
AL ICTEAF BN

TR IART AR B A S T AR A 2 B AR 45 R . ARG, iy HLLs 2
FEWAE S o S AR S ™ 4531 U LU 2245 2 ) ot /K

AT AR IE R B, R R L AUR RS 2. RIS, i R
HEERC MRS, KRB A, SdERMESuEm, Ramr KR
TR LA O 1 e G T AR S, ROCRER Ik, B A TN

IR B IR TS T, T4, 7 AOKHIBA A (R S F0 A% 2
5 SO BRI EE (R R A Abk TEEAIEN UML R 38 PR B
JBL CRC RRERAP 1. HATioL, BRI FBLAF R Lo, TR 51
) HHHIEAFRIGL

W IR (Extreme Programming [Beck, XP] * K #5484 (kxl) #ift] (Pair
Programming JE{, AR S H AR R A B TS, — HERAXAIER,
FHIEXFFRAES I AN LI REAER - GhLEE AT, XFEEEF RS EY B
BE T HEAT (ARRS B AR, i A SR RS RN T .
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KAt A EAHH (Why Refactoring Works)

— Kent Beck
PERFAMINE: [5% TR 2 ] F TIx ar DO iRt 4 ) o KREH i,
WAV K B A MERPMA 4. AR ERREGERINETE, FRATHSZ A
TR PRE D HIR, EEIEAT BEAME.
ERARGA® (YT ) TR, FUREASEN- #0, mARAENERX &, R
A SRR LA WK [ A SRGERA® AE55 ] T RHR K TVE A8 /R AN m] RE 7 =
SRR RS, ARG RN B, RAEE DS &2 A, HA ERiE
HOW® FEfa. MVFRITLUERIBIR FR, MVre, B g5 4 PR
.

XFAF TR, BRTEIRADS: TR T, RTHRAAETED. BUREk
AR AAR TR, * TR diik Tk

FAE T FIRBURSERE RS . WARIRARIUNER kE CEAEES* MfFo, bk

BN YEM A, RIERM AT LS RA® T T . W%, 08, W% BELEAS® KB
B VERE AR ANAE, SRR ] AR R PR BE A o

SEAT AR I E DA S 2 T A, AT ANEE, ETE:

M LA SRR, MELME B

Wi E S (duplicated logie [FEE, HELLEM.

INIBAT A F A SO A AR, 3 LUE .

WA JAATEH (complex conditional logit HIFRF, MM
Bk, BAIGERF Q) BHEE, (2) fra BEMAILEN * ffhE, (3) Hiss)
NG RIAAT A, (4) RATREM R IL AT (conditional logio -

FMRRFE AR BT NHATAE TR 21T, SEE [ASRERAT N ]
MIEOLT WP E BRI, AEIRATREAE DR ORF T, T I (K

2.4 AN PEYL?

[ZE AWK MU E K F? | RS IR W B 2~ o WERIX AL 20 B
BRIt S 2 TR AN 2 AR IR A o SR 20 P U0 PR IR, A
FEEL AR BT TR R W, SR, R SR, #Es DA
Ipike KEWIARE R, [HAREE | ZAER, $REIT RN~ FE%E
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AR B ARTEE . AR FINHER, WF RSG5 IE,
iz A Bk oK 2 B 2 BOAIR S AT RO . SRS ol ol DA A 4 (oK S i
SINCHEN | BTRERA, XIRE S

%, R WAC [RENS)] , HWLELR [HEK] o X
LT TG AAT AN G A YRR

AR ? AR AP IT R AL Ll o AT AR A S aT
AE PRI GG AR IV E T VR, 0 THRESIE BAE, AR AR EOK
By WRFTERMFINEE, WAV M AFRICVE T 5ok, BRI [
ITEM] TR IhRE | et R BB AN, JRAT A0 BEAR A A
Jr s T e I T ) S B AR A 1 B DR e B2 R N ) £ B LT e PR
F, BTEATR KRR F T B ERE T SR, Pl
EX AN

[A] 42 )2 F1#EH) ( Indirection and Refactoring)
— KentBeck,

[VHEEs Rl R IXFE— T1RE: EHME T B AT LLE 2~ ANE422 (indirection)
KAk, ] — Dennis DeBruler

HI TP RIS [R]85 2 Ak Ly, RN IZ A B R S HEMHOATREF I T E L
R o BEAAEAE IS RIS N 5, JE KT o s AN DR B K

H, RRZER XT8N, RRIE DRV, Rt # 2288 AR,
WRFENKN R AT (delegate 73— XWH, Ja& XLt~ W%, B @INAELE L.
HTREAMA, PR BB HEZ .

BlE, fkibt MEEAEME. T IR ) RN
feYFZHILE (To enable sharing of logic. b~ A7 % (submethod 7EH

AARFEPE Sk, =% superclass A H# T subclassest = .

S THERE [REE ] fi T5288 ]  (To explain intention and implementation separately
PRAT LLEREREAS classFIMRERIN 47, X4 TR~ MR B R EMHLS . classEk
BRI PN 8 DR S X AN I IAEVE . R class FIRR A B S LL [ /N IS I
K RIS, MRITS AR L[5 45 M* IR 2 E B ]

BN LARE 2 (To isolate change . 1R AT REFRAEPIANAEE A4 AR *t%, H
AN RS SAT R, HAIRE N T e, BOREE TR P ] KK
Ko AbBAE— 4 subclass JFAET 2B AL 51 HIIXAS subclass Bk, T LAz
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HUX AN subclassii ALz [TRET M- &1 rRE.
B A N AR ALY (To encode conditional logic. %§&A— FiHE T2 FT EKIHLE:
275 B (polymorphic messages, #J LLR G #MET W Rk &, REE
KRB R B (messagd) B, 114510 e BRI I TS . 903w il
. FRiRmet.
XHLRFMEAR: EORFERGIMAIT AWMLY , 4 BEEE = & 46 10 o 2 ml P (R I
BEAS, AT B BE A A ?

AR S LA R : AR R R R H QAP . R ANz TIREREA
] ZAb, EAESIAAAT NIRRT, e AT ANREERE . IHERIRAG T ANE
AHEREY, POVERRRRbE, ERIEN® RO Zib.

ERRMES TNOEBERFHGTB ] BT PR SRR 4T
AR BE2E 22 FT Bt oG ik RGN P L 75 i, SR A A2 e AR 28 R A i At 14 1 2R
AT T o XA ERER BT KBRS IEH . RIS EM, AREUKZ AN 1 I 42
HARIER . B B B AMBERST BURAT N, MR ML T8 s 2
EAIER .

A D WA ER R : R AESOEBEE, e X2 Ll
A48 (intermediate methods/ECHHL, HiFHS&AETER, EI7ECH#. EdnT
AR N, (RACRIEAAN R Sy, ik eRMHE LA (polymorphism
WA Az . RERFBXF TFERXMEZ] , HEePE. k- ok
PRERAE ANEHRMENFLT, ANEFEAEIETES Gearfis)) 1= ML mE,
M2 PR A e BASE D [ )2 23R A8~ FEZ RS TR

(o Y E-P a7 v/ sl = 1171
=.J) 19) H J AR D

2] BT ORI R AR TR EOR I, AR SR ELA S e EAE & . 8
WARLE™ MRt 228, XN REERDIH . XML IRIRAER
Aol BOX TR A B BRI E F . 4T, MR EBCR (objecttech)
Mt ol . AR RN W3 TR AN EAE S 5 ), RARMERIZ . JFAE
PN T Z Atk B RRIE — Jd SO IXME H SR, 1t 48 f i
G A, R SE AN RIE S BRAE AR Lo

L AT message AL IR I A B IR IAT (KRS (ERFIBA AT

[AHEAEE (method | 2 [i6H7HE (message 43N % (objecd | .
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DUE, MRSt FATEE EA K AL, BT HnIE B T LSS JATH
TARHORTE T A3 M 2 (HARBATERAT R L IS, RITEFEAZIEN
JRIPRTE

X N RA E R B H e . A2 Ao ERETY, AR
EAEL T MR FIXER: BARBERYON RN 2R T B, A
P gt i M s, (EAEUEIRI, PR Z I IO R, R S R E M T RE T
R T R o 335 LE FRATT ST R P S IR 1 e B T EE RN TR 2R 2, FRATTRE 4R
HY S 2 A A pids, JFIG A S TE IR 2 () U B I HE LU PR

¥ E ( Databases)

[ | 200 il — At e o e . 4 K 2 500 R P 8 5 e A s 1)
databaseschemaC £ ffi FE A% 454t R#%fh# (coupled 71~ i, X/ database
schemalll i HE MBS IR 2~ o 537 ANMRBEZ AR IEH (migration) o w547
et B RYE (layered , ¥ database schemfixt %A (object model
R M 2 8%, {H database schendd t A8 i & iR A AT B BTG £l , X
AR SRS K ) TAE .

7 [AExt %3l ] (nonobject databases? , il IXAN ) fUK Ak 2~ i
EXT G5 (object model % FERIR (database model 2 [Al4fi N~ >4 J2
(separate layer , Xt n] ARG B AMBIAY & A AL . TR BRI G 75 [R] I
TR 5~ B, NI R RZR e o IXFER R 2 SN RS2 %,
R PG URAR R IR RE BE o i SR AR [R) I 40 A7 20 AN 2, Bl R 550 P A 2 68
SRR AE LA, A RMEATEATER, X5 R E R E N,

PRIGTH~ TPl N 3B J2, 7T DLAE R B BT A 43 ARG S I P 7= AR e . I HE
AR FT LA R PR 50 4 30 e B (KO AT AT 280

XEITF KRBT S 0 G HH e AT D A7 7% o BE L1 i of 5 B0 e e (1A ) it
AR G2 01 BT D RE, Kb T RSB I 1 T AR, HiL R a8k
SEMSTR] o 1 SR A% Hidia P2 2 [) K B JE 7% OF AR A s EEAT, IR 20 FAT S8 E R T
fE, XA TAFRE AR K . XFEOLT IR # classesiA £ 45 1) 42
oo IRUBIRATLLTBLoKE  classesiAT MRS 25, (HERE (I (field) It %
Ao Bl R R T AR A oG I I U5 ) e £ (accessors il [ #is D2 e
Bl MRS, — BARGERIE [Hs Nzl w, wtar bl ok k8T
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B2, XEHE- FFEEMA R ATV KL (accessors , X AR TR XS

&£ 242 11 (Changing Interfaces)

KTXNE, - FEEFEL: SRR TFE S B sz 3
(implementation Fl#Z11 Cinterface . RA] LLze 4% &Rt G i im A s At
Ay AR TR BRI — W DR T, AT A AT R R R

T OEXNEMAAORFIN T REE . FE B TANS S B SEE D . B Rename
Method (273) X fij H IR TR PN~ VISUR B 1. XX N E Bt i &
M 2 RAT A S e ?

T SR HEAS BRI AR B AR B AR A 2T, A B S Bk B AL R AN 2y
AR S MRS A public %, HRERIAIHESGITGRAE, fRE
LA 220 F XA R E T 4 R U TSRS SO O RIS THOA R, B4k
BB AREE ] BAH AL T, 4 B OOA S5 Ok )R8 17 D0 L it

ok & XA ORA T kA | (publishedinterface — Lt /24 JF#% 11 (public
interface) STHE~ . HHT BHURAN, RS IGVEAUUE SO T T e a2 4x

BEUHEN T . IRFE N R .

XL AL T AT )8 o DA R T o] pi o AR S A 2B o [ 2 A
] ENTR?

52, WREMWTFELETORAMED (published interfacke , k20 A i 4 4
WIHMANEZ O, EEVRI T 7 #A B TR IE AR RN . =28 [ X A
KR Ao R385 #RAG Ip B FAE AL, kI O 4ke: T1E. R EX A ik
HE R O SRS A SR AL RRET, W™ IHRE, ke B e
o THAEE N REELIY, Mok [ELMRR ] (duplicated code 1)
Pt MELLHR . IRIENZAEH Javade ity deprecation( i) B, K IH#E N
Frid A "deprecated IX4~ KKK HF ST BRI E T .

XA R~ AN Tl JavaRssel (FE4EZS, collection classes . Java 2[f)
BIAESIUR T R BeEge, X Java 28K AR, JavaSoftit TR KA KN IF
RER FIFTHEZ

[OR B IHE ] ikl Al AT, (HARJGA o RRASAE Beinhim) AR 1 (build)

JEYEd— LEHUSM R A BSOS R, R LA . B IRATA
JT ANk ABRAT (publish)y M. MRFA R UG, ORI
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PRAFRA~ BeRE 1o WERARIEAE G PEAN R 1 APIs, 8 Sun Bt s,

AR EAT L D o B2 P LAUUR AN R A, 2 I B HR B L8TF R A
AATF T RZ#HA. BELFR- 0= A PEXA T RN S5 ohr 2
TFR AL o XA AL H R B GE 5 O, iy I SEABATT AR T DUH A
FEFPIEE, ATE B QBRI oy, MBRVFL . i [AAHEmA R
IR 2 U M e o A AR, (B R4 BT AR R AT 6 22,

B RATE I o X RE R T Z SRR AOR S, bR AT LS SO
A AT, s sl . DR (don) gifs (Pair Programming 5¢ i iX
T UNEHE RN R

AEE kAT (published £ 10. iHE SR ARSI BUBCR, Al FAY S -

Javaz ® A AMRERIDCT TMEMSEED ] M. fE throws )™ H8n— AN
KIFARX 4 (signature 1B, BT LMRICVELL delegation (BALT5) Ko
R o AR R P ACKE A A N AR B, s AN ik el XA ) R HE AR
Yo PRAT AR IXAN B BESE ASB 2T EIHRBOE TS, HE XA HET checked
exception (AW HHk— A unchecked exception (ATI¥ERH) o IR
B AL A wnchecked Sk, ANRIXFEUREE KR LKA S o R 4
W, RAT LV . XA unchecked 5 HIG SR~ A checked 7% . X
FEMh 1A I T 72 F SRS s Sk R A EE . AN R, R 2
Xk # A~ package i X ~ A superclass i f ( mh 1% java.sql (X
SQLException) , Jf HifRITH public A A O throws FHJ% XA
W XAETRLET LABE.C FRAk® s X subclassiwr, AN ESUIEITE, B E
Kz HATE AN ek 1) superclas$t i o

HE DL A o B A4 T 58 B BT sl

W FE A, AT CAHEBR AT B VA RS 2 S A AR O T R, VAL E R
FAE? XU, BATW G B A e . AR RSB BLT AT AT LA
IRARCE T, XA RAIREE, (A6 X LB Jr. iniire

S ATE® , EAVRME (HISZEF AR F [ L %47k (no security requirements
THOLT MG R RG] Fh [ 24P RIFH (goodsecurity R4t] .

KA OLT A MBS [ REMROL] o BRI BT K, K
A BRI E N S DR 207 AURE S BARER, Bt A
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DRIEF R A, T ot ik fe i et R E AR i T AT A
R MBER R (HUUERTEF A2 0 R Ik, Bt S AEBits SANEZ N
o AR, KPS HURD L.

AT IR AN 32 FE A 2

A I AR A AN N AZ TR — 90 T2 O 1 2 T 4 5 T A AR BRI A . A Ik B
AR IAE R, B EIEAMER G ADRAGFHE . X e 1R N A
FANTABBAT A2 4 AT LU An] I 122 F8F T A

B OUIEER) #- MEE WS BT AERANRIERZ/E. KA H
RARE MR, AR R I B e, AR B, A, EH
AT, ARSI S BE AR R R OLT IR R IE A

TOANTRIMES S K TRBSKERAE ] RO (B RN o RIEIR
AT LA XA TR ] g, X2 MRS RN IME, HK
EBAT R HE, PO RIE SR SR X T ANEEN W E RS,
RKHES R MREFKTT I .

34k, WERIUH AT i m IR, AR e TR . FEUEI AL, A R s
2R 7 0 U A e Jn BRI R A e R B ke, i8S ik © e i A3 . Ward
Cunninghamif tbA7~ MREFINF L. ARG RIVER TARAED [6i5]) . R
2w R E AR BURAE A AT 8 Fe . (BRI ALE, TR AR
R P 3 IR [ 24P AN g (RSN T 4 ) LR AR . AR T LAR 32~ SERERE AL,
HARA B S R B 5 o S0 55 8 BLAP R AR T A0, R I 12 B I . B 4y
Kefzik— #I 5

BRI B2 AR O wa IR, IRANZFE 0 T ER, BN CABA I T .
AL ZATH 2K Bos: BRI M . AR R A R 2 I,
I AR R LS R AT A

26 EAS IO

[T ] B B AMES: ERB T B AN . A dmFE (s, Tkt
R, VEVEREEE ATIF R . RMRIRERE AL, [FHL#i]  (upfront design
AT RLBNER YA B3k TR B AR . TR AR YL aRIX Al [ Hist vl | KA. %
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A RSB AR TT A OGBEEA Y, At A (programming 7 1 JU2 LK
MR TT 5l o AATTIA D B vl (5 TR P 1My e Al (B0t 10 (HRARZERIIE, BRI
AN SE AR AMAT 5 AR KR 22 5 BRPF AR AT SR B 6, i HL 58 40 JUARD™ B IR0 Alistair
Cockburnffrist: 47 7 i, FarCUE g, HZH* 8/ NFT. |

A BN BT LURCH [ISE Bt ] AR o X U AR A AN 06 i
AT it R R AE T G i, ISR B0E 1, SR PR e A R .
HYE XMIMER AT, RO A X AW, 5B s B et
PR 4w A% (Extreme Programming [Beck, XP] ) 3¢ #72 #z Jy $AE X Ff 0

REgmeE pra, N HEMEEER IR, HIXFARRARM@E. &1, B
M BR4iFE (Extreme Programming % 4f # L & AT AL it fil& i CRC
R m AR 2R VG SR AS 5 45 PP A [RI ARV, ARG AR BIEE— AR AR e T &
RIGA e TR gy, ARG A REEM . KEAT: ERSCET [Pt At
WRKEEN, RELHRAE [HUEE ] EMLR, XANENIRKT . XEK
R Ok T S R AR W T s, AR R R m . BRI R TR T 2 R
R RIRE F e TS v, DU S H A &0

R AR, O E RO T o ARDPRITUE Bt (HE AR Ek il
IR IR R TT 5o LRI R H A2 N2 & BIAR o7 s 7. IRIRE
SER FIE, AESEIUIX AN IAG R T SR, 06 i) AU PR 2 BT IR, AR
] RE 23 5 foe LR A R T AR S A BRI AT LU AN R . B A X IR AE T
SN, A TR R R 8 SUSAS AN 5 5

R FEC ANEEG: RS E T T K. MR RIS E
IS, F R ) SR AF 2 RIE IR T %o ATAT— AN KA LEFAR 0 1 I S5 BE -
ERGIFdrlla), XA RS FEUEREMAA? b T AT vk iR AR % B
Pril 3 Eakit— A eng RiE . LUsmE Mk %, A BB RAZLITRETUL
P A Fa R A Tl REAE T B ARG IR PIT 5, Tt IR A HE LU 5
FE B TT 5 LU TR BRI R ok T SR VE 2 T DA e 2845 21 1) 0000 A 2 S
ey — HEAREAERIC AN T a2 IR . S SR AR UG B Al
M5 E R AU AR I T e v . AR AR I BLAE - P T, S
Ko SR MALAL ST e BLE R G AL . WRAE T AT AT RE AL B A
HEALER RIEVE, ARG R EMYE S AR KRS e R, R n &
LT A X 2 RGP AR 2 o b 2, XA KK R ARENIE, XILF H g A7 28R
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ETERIRAE 37, (AURA VAT 2] AE IR A 3. 0 T3k A O AR
T RIETE, ARAFFA I HESE B 2 50 22 1) R

AT EH, AR AT DL I S AN R AR AR R A AR A R R AR o AT TH 7 R
FBIRAE ML, AT I 225 18 RAE AR R 7 58 o AERARAN AL FIE ~ SEPLIX 2E fif bk
Jrgg, MRENAZE A e T8 AR o7 KER XA RGN T RA 2
KHMERE? | WERESRRE THEES ] CREE MWL) , AR /& S
F iR 1] 87 S AT T

AT LR (LA B, U SRS R, St A T e R
W T I Jye ~ ELAE RIS S DR, 0BT LU 24 9 TG
BHUEFTIGRE % — - AHEE, KUHRSNELEEN. 210, %
* VBRSSO R IR, BTSSR L BN R A A
RTEE.

be

95 1M1 Jo 3k

— Raon Jaffriac
OHoCEHHES

Chrysler Comprehensive Compensatiost i 1t #) 25 4 37 % R 40) WIS AT FERIE T o
HARRA T TF RIEBLE A, XA EH O S IR FIR AT, FhE CaHE R 7
.

Kent Beck Martin FowlerflF 4 E il piX Nl SRk L& & IR, EER
WX RGN AL TR, FIFLHIEN: BB AL REAE T2 RAEBEH R,
SRIGFUKAEAN TR T LRI AT BERIIE T e B, kT [ TiEXAN RGBT HE R ]
BATHEE T~ BECIE 4 5 F o

Wa, BATE Kent WENMTHERE T RGMERE. T THAPTERI A REME TR e #AZ
U . FATEBL: R ErRASREE [HH ] L4k (instance . BAMERIK
K, PR RR LS AHCA HE RO AR

TRBEATUE H M aEEHE, KA e, HIPRASE b7/ f a4,
BIAETCAN AR A 2 Wt . 2 BT MBI 775 S e ey 3, e @ oh T s st .
4f s VFRATAT LR e

FRIBATE H W EFEPIX AN EFE . AT, R2 BTS84 [H
WX | ) s24k Cinstance . [ HIXIE ] B24%5%, Hh— AN A g0 H i
M. fFABEET 25, AR IRL K22 B H I ) a5 i

AR H 3 X 0] e B AT IR — AN SR 45 TR H AR R4 H I Z /. XA H X
IR 2 e XL SRR, SEEfF A classiiiZ. KA MuEAR
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2.7\ 5MAE (Performance 69

A BATEIRE], @I~ A DR HIES R HZ )G ] B HHXE, R AEEH
MRS, TRIATBERAMT ARMEE- A factory method (FVE: — DNEA KR

B, W (Design Patterns) ) , HEE 6@ [0 HXE ] .

BAUG T £ BB, AEAHDTE I, IRSMFE T e BRI AEEAR
AR TEHIAX ] 4%, FEikt BT factory method FRRHARIRIELZATS, 10
AT RO EF N S X BEUE RGBT T LT~ £, 2 LAk gL 5
R . X RAE T AT H 534

FAHBAE S (Kent A1 Martin B2 200 AEHEDNE : AT T WE E AXAMREF* )
REA T AsHiR? FATE 2 M T LSk B, 0B e X RGN H A DL AT B

TAIEREE T BT BIREBRIAZWR, A A LFF B

ol WMRIRE A TR RS, WIEEERENERIPERE, AR R kiR 2
¥ NP GRS PAVIR G52a IR

2.7 E*@ 5 ‘I‘i ﬁ% (Performance)

PEVE: TR LT , performance TR FIA T AR KRR S 2R
PERE. Z&fE. ARFEE X (IS AR 12 BB A4 i# performance
AR A TERE. efficientiF A E s, effective® %K.

KT TR, A7~ AW I e R PR UG REIO 302 O T ik
SOE S TEAR, (0 SR SRS RN . KRN ERRN A, ]
SRR T 3B IS0 PR 7 AT T BRI BE 1= T2 TR
i, DU B AP I SRR B P 45, 1 23475 RO BLAEFE 7 LA
RSB TN TR e (A, SN, AT RIS 2 (et O
FEAT M, U AR PO REDLLTE S 15, B T RSPEREHT P BRI Creal
time) A%, JEAERTHIBLT T4 YOk P ) IORR#LA: 176" T3 Ctunable
B, RIS DR R

WEL= A TG HREPAT | K7 P R E TIPS (ime
budgeting , XXJEH ] FVERE ERMm K SL N R GL. WAL IXF O, o)
R v I At e WU, 8 R AN LPF TG 20 e~ E BEUE — B IS I TR A AT
i (footprint) o RAAMFLXI AR T A M, SEMA [WAENRLTZ
(] B PRUAC I 8] | A BLARI R ANAT o P 7 im BESE AR PR RE, X T i 8 2R
IR GEE I, RN AEIXRE R 2R G 3B Ok ) B0 sl i (R 25l o {EDx LA 26
RE (PIIRAH TR M AANAE R RS ME, Wbk mtksesa sidmn T .
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70 % 2% FEA R

= MO THrgiey)vk ] (constant attention o X7 B SRATAT LR R AE
AEAT B [ AT, WS VE R RE R mtEaE. XA U W, s )
HWE Ty, WA SRKKEM . SR T atkaE, @ Sk
AL ded, DT IR ZE T RSB . W R R A S BRI B T, A0 A X MR
KA BTE, "I FS S, FohtRedE B MBI RT S A%, BIK
S A AT RN [ FFAT I~ AR A ] R 2.

KEPERE, — MRARATEBR IS L WUERIRX K2R P AT 0 b, IR B e
KA EHRFE DAL~ AN S = o R PR AL A ARAS, 90% (1R
WA A2 )L, DA BARLAR (KA QRS AT V7 22 MEAG B AT R o AR AL T i
PRy T AR I AT SR, E 2 R A Dy e 2 0 R Py (1903 28 A T 46 2t i ), 8
LI A A PR B T

= R RERTIERFIHE R "009% Siit . RHIX RO EE, ARCL B TR
WA (well-factored manner k& H CMFET, AXHERES DUT A ¢
Y, HEBANEREMAM B — Wl E SAEFFRGE . — BN Z B, R
FERE AN s R P R R SRR S R R

EMEREALBY BT, AR e A A& T RSB ST, e s R
JEE WG KRR I AR A ) IXFEREE T LR RE AT Chot spob T TE
(= NBARED . ARG RN iZ e RSt g ok, IR TR [ Fre X919 ]
TR T BRI E AT, T RIEEE D R EHOTE , B TAERAE AT
BINB I HCR o RE 0 e R 2 SRR TR . FNE R B, RN /N B T
T RE BAHEEmE. WK, RN W REsE =R, oY %
B RAE . IR iZ AR SIXAS TRIVROS . BBRMGT] e, ERIESRE R
ETERE k. S TIXWiHEAR, McConnell[McConnell] 31424 T HE 215 E.

~ ARG (well-factored  FIFE T AT P 5 T B b LS. B G, B
R A B8 78 4 1 IR TR) 4T P B R 42 (performance tuning , XN 20 K IF 1)
RASAETF, IRELAEWS PRI AN INThae, W 2 ) FHAEPERE ) s (HER
A7 B 0 DU PRI R P e i ) BE R A 2% D) . HOR, MR R, R
TEREAT R RS20 BT INHE AT B2 4N (KL (granularity) 2 5 I T HAE R T8
NIRRT B, PR R T A LU A S e R ARG B T, DR AR e
FELF AR A CIIERE, S A VAR R R DG AR

PRI AT A B IS R R K, MRS R AR, ®
EAEIALR BT ARV RE B R Sy o A TIE Ak
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2.8 MR 4k ? 71

2.8 HL D YE AT Ak ?

g 285 )k Y (refactoring — ] (I ELIERUR, HEZRMT . IRFHRF
PR ERD AL SRR B A QAR . X ABOE BN, AT ERIE TR AR
P b 2 AL B AR SE R B B o iy HARATIHE B )L Joik JHaasl s s
4GRS o

FRA LW . A A B R RAEI ROL R AN . A
WEMEERNB AN 2 Ward Cunninghandll Kent Beck flifi15 76 1980s2 Hiil
FHAEAEA Smalltalk 24N FFiE & E A 5. Smalltalk 2~ AN 173 8 K 3R
55, ARTT LR S AR LT BSR4 E. Smalltalk (1) [ 4 1% A% B2 AT | RS J6,
PRI AR S 2 A RS . R A 5, FrbAWae s ftom K TR, & KMRE
OB R I B T RIS 5. Ward Il Kent %5 )k e~ BiEd
BB TF RO R (4 Kent X R RS IUAERL FR a2 [Beck, XPD . fi
TEARE): A T3 E A AT A AR R S YOI AT~ AR TAE™
EHEMEAR, EMNTAEREAmE™ Y, IFARR XM .

Ward F1 Kent ¥ JR48%) Smalltalk #1774 THROCE M, EMWHBSWSCS Smalltalk
AT T AEEITE. Smalltalk #EFE 5 7442 Ralph Johnson (A 17 1
R IRHEN A I 208%, 40 ™ B3k *[Gang of Four] 2~ . Ralph % K%
Wz~ W PR AHESE (framework) o i 7~ T B K6 T R 35 m SHE SR 1K) T %
.

Bill Opdyke /& Ralph {1 LAfF5T Az, W HERAR SO IR, Ath B B A RV R

JE B EM N T Smalltalk Z A E B T AT e AR TS 5% iR Ag
REMIF K. TEXMRGEF , KEMEZELSEE, i HAEEAELES. Bil
(T LA S I A B (AR B R B R A . B B9, Bill RI: 7E C++
framework JF & I H* , EAIRAH . M BHTIE 7T B T SO R

(semantics-preserving 4 | K HAEHI 720, LRy DL T R SEI Ay . I 524
H, Bill B30 [Opdyke] /588 & BT A S A7 e A o

SEAMb R AR HEE T 135,

° P71 Ralph Johnsodll %3 4h= i 4:4E Erich Gamma, Richard Helm, John Vlisside4s
TAFIF R4 (Design Patterns) » * F™ F.k (Gang of Four -
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LILCHG 19924 OOPSLA K4 WLE| Bill M 5to FATAA7E~ [ajgnmEf 7 5L, i
W I IR IE A PR ML S A~ RS HESE (conceptual framework * [ B2 48 T
YE. Bill FRIGFEMMAFF R, FiLied | am mayL: T8, HIFERK
MWAEE] o B, KEL2ET,

John Brantfll Don Robertsff E* 1) [ TR | Mk K, FRT - A%N TE
FIp i %s | (Refactoring Browser () Smalltalk k) T H.. flfi1#5 7 AP 14
e, St T EA TR T E 2 A A,

Mo, FWe? B HAWNEAMRBUE, HAREAHBIZ AR AELE. J5XK
A Kent ~ &M TANIUH, B RAAE I EATIE, A B PR REA
JRE AR KM o IXA ARG L FA S . A TR EE AR, HE, fEE
P 5 AN I RE™ BOB R T, DUV REARALT - ABHFERE, t
BAAEMT AL ZATH G MR A Pril, XL IHEYT , K5T 7
EAAS

A — I H R R 4

— Rich Garzaniti

¥ Chrysler Comprehensive Compensatiopt &l # 25 & 3% R 40) 204 GemStone
FZ A0, BATH THS KN R RS RS AT G IR A S,
TR T Jim Haungs— GemSmith® 1)~ 7 iFF — EMIH RN MIEXAN RS

Jim e~ s HIBA T g R itk 7, R)5 L GemStonelf] ProfMonitor 4
PG5 H— AMERER T H, K elm AN EEmr « XN TR LERARG ™
RN B H R, DL BT R T

BBRAZIEI R Bl BB KN ST/ H . 1Y Bokm TAERNE ) &4
12,000-bytest = £F o XARKF, PARXFAFRSEAERN KT, # GemStoneltt H i1
WS AR A . T e R E R, M4 elddik, GemStonekli 4k e
A (paging ZREFLE o Wt R TR B AETERAE T 10 FRS (BFE: 40
HUBISEh 110D, TR AT H 0 S8 N B AR SRR R T H = I

B~ AMERIPIIEI A 12,000-bytesT i 2847 (cached 2k, IXnlfifg-
R JEARBATDON MG, HEEHBEE AN A file stream M i G =4 745 o
kT [TERTRH ] R, Jim fEN T ESORIL T — Sl 8, JURH 745 8
THi/h— 44. 800-bytes 500-bytes----5645, WATHAXT TS file stream T2
R T

AR, BARD IS T RGetkfe. TP JRALIT-7 %2 1,000/ BLE A
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2.8 MR 4k ? 73

RESE I S5, SEFRE e RAE 40 /Nt = A A JEIRATIE T 455 2] 18 /M,
IERBNEBE HAE 1200, &~ FERBITMSEE G, SR 9/,

FATH B K a2 . K AR P 2 A4S (multi-processor THE#RE , DL 4&FE
(multiple threads J5z\B4T. WX RAHIEIL M2 &R D4R ih, H i T
B RA-# (well factored , FrLAFRATTHAES * B [Hik e 3 LRI RHET 2 A %R T .
WA, HRMUERTE 2 /00,

76 Jim 2t THAFRA T AR SEBR ™ = R G PERE A, FRATTH A M v U7
RS R EERE I, AT EAR I ) A Bl B IE s . =R H 7 A4
SERARFE T, FRKR IR T AT .
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3
(M ENEEINE S|

Bad smells in Code, by Kent Beck and MartifFowler

If it stinks, change itC R IRAT R T, whifdsie)
— & Beck®h ¥y, iR/ NEILTRIT

BUE, XT [ERWATEE] , REEH 7ML AR, (EERAE How AU
KNIE When, JUERTI BAL L TS L, MVENTE A BRI fis e 2~ PR E

MEBOR T R T W M ER— A instance A8 & ] 8% [ Wi 7=4:~ 4> class hierarchy

(BrERRD | ARG, X LeH 2 AR M 0 (s o (HBEMRE [ %A AT 4 I
MOX e | RIS A % T o B T 8% LTSRN G (BLSil, Xt
JSEMFX LS ) A gD, FROCA B IEEAR TG H R ) 2.

LR Kent Beck(FIN i, JIEAE A IXASGlab (€ 1) UK i i il . th V2 A4
SRR A LU TSNS, Alg iy [ EARE A RN L) o TRRIE]
fbt,  TWHEAGEAZIS RSB Z 72 | W, 2. RMNELR2L
WA, e EIIH AR R B R B WEX LA, AT
T T GRS, XL R I (AT I R AR R I ) FE A
FRETE.  ORZE RS [IAT) , AT B AFsk: Kent AIEILFEE S A
o RNZ A DUE RIS R — AT 2 RS, RS
e )

B REA I A TR R | R SRR WIRAIT02 R E %,
WA AT R A LA ~ AN B T, TR A VR el g,
St TRCEAT ATE MG R ) . (R Tt S S, 2
LA A classAT % /b instance BRERAK. ~ MEBAA % HIFE A
KK
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U AR AR TC I s A AT W R AL T, T D A T P AR I A DR A R T4
R RAT LAY 1A B (o bR Y O N DR ) ORI A I 21 102 A A ik
i, REHERRNTE I ER TR G R BVFXEIIN [R5
AR BRI AN SRR, (R R E AT RS A AR5 5| IEH T 17

3 I Duplicated Code cmmmrtmo

SURATHI bt /2 Duplicated Code. WIALURTE™ ANLLE 1% 5F FAH [
MIREFEER, AT HE: B ElIamA— , B Eir.

IR 2K Duplicated Code i [1H~ 4> class WP AN B L& A AH ) R ik 5K
(expression | o IXIEIR T EMIIHE R Extract Method (110) $#EMk R
ARHS, SRS LI P AN s A0SR T Bt SR R~ BeA R o

Y= B WSSO TR TN a6 (sibling) (#) subclassesh SRl %A
BRI AN, RIS classedii il Extract Method (110) , 4R 5 TS 1%
L K A AE T Pull Up Method (332) , ¥5'EHEN superclasgy . RIS
[ ERL, JfFEsEME, A AmIFER Extract Method (110) KA1 3 Fl
ZE SR BT, R AN RS RTTRE R INER VT LLEH Form Template
Method (345) 3k15~ /A~ Template Method ¥ it#Ezl. 0547 L6 Bk 5 LA [R] (1) 55
AR IR P, kT AFE e e BB AN, IR Substitute Algorithm (139)
B IL B R B S

R AL classes HEL Duplicated Code, RN %% FEXFIL* — AMifi
M Extract Class (149 , ¥ EEARSEHET- AL class™ , RJGTES~ 4 class
PWAE XA HE class fHJE, B SACH BT 7E 1K o8 At T RE 1A Y i )8 T A~ class
™ A class HpgiH e, WEOXAN KT REE TH= A class i 5 AN classes
MAZ G X = A class R 200452 X AN SR BUBCLE R ) L 7338, IR R e i B
JEA S B T T .

)

A THR%]  (short methods (WX SR LF . WK, ARBME XS
BRI, HERAIRN G R WA ER N delegation (Z4E) , MRABAT iE
ATARMI VRS . R R P L R AR VSR 2 5, IRA e, X/ NN 2 K
Wrfli. TIEMEZE | FreEti k4t fl e — WoRae ). JLae . kHRae ) — #
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3.2 Long MethodCid K & %0 77

/N BRI GiER p. 6L [IZJZAIEA ] D .
RACLHTR 7 st CINIR S Refr i v B i . BB e 5+, [ 7RF
WENE ] & EEANTT, XA NIAXREM small method BUAL OO i &
JLT ek TR (process W T ea Bl IS PEBUAN T8 | o A AU
BB IR A R, O AR s T L RR TR A K
SETT R SCVRIT P [R]IN 20 P A bR A X AT LA B AR 4s 25 B 20 R (EZ b small
method 7 5 B 1) 0 IERBEAE T N4 T WRIRRES AU AN I 47, B
AT OB 27 TR BRI, IRAA G ZF/ I 5T 84

A IRR I AR SRR RE IO ek e BRATTIEARE XA~ A5 A 2
B 2 AR RO UL A A I, JRATT 8 5 U0 W] A AR P 3k ST BRI B
o OFBLHE CUARSEIL T e AT DO~ et 25 h AT AU i
KAF o BRI 5 1 BRSO R S A LR B B IR, R R B B RE 6 R L
Hlig, BATHZZAMB Wbl KREAET KB, e+ 8 [t
a0 ATy ] 2 1] iR T SCEEE .

HazIuvtuiga i, SEm /N, R Extract Method (110) . 23
PRACT G I, KA HRTE i ASET R AL

WER RN AT KRS HRIG I AS 8, EATTa R I B 5 8 e BAAG « ar SRAR
SRIE ) Extract Method (110) , S # & 4EVF 21X S8 S 4RI I A8 & > i S 4L,

IR B WP A R BB R B, SO LA TR T . W, R BAZ
WIZH Replace Temp with Query(120) SRIEFRIXLEET I TCR. Introduce Parameter

Object (295) H Preserve Whole Object (288) NI TT LI isk K 1) 2 50 41| A8 15 58 fri it
—-

WRAR ORI AT, PyRA KL I AR MBS HL, AN 2 A8 TATH R T4 -

Replace  Method with Method Object
(135 .

WA B S PRI~ BRI IE? — MREFME T2 S HGER. EADER 2R

[ QRS & M SEBL T3k (0] R s | 55 . AR s ATiER, s
FEPRIEAR: P DUR IX BOACR B el AN BR B 0 HL AT DUAE VR AR RS 453X A B8y
Boaw o B RA AT, WIRETECRERORUY], A4 € et 2 gh
LR R

S A REIR WP IE S . AT LUE ] Decompose Conditional (238) At
PEEATR . EFIEIR, IRNAZEIEAF A IR R~ AN ST s e .
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3.3 Large Class itk

e

WRMFI R classtikZ Fifh, HAEERSHINKZL instance T& ., — BN
Ik, Duplicated Code &M ZE T .

Ry LLE ] Extract Class (149) ¥HAN A5 BB class A . H&bRIT MV i% ik
£ class I 2 ML AH G I A8 &, KB AT CAE T . W “depositAmount " Fll
"depositCurrency " TIRENZRIE[R T 4~ class W UL class N INEAN AL EA
FAHFPRHERT R, X ERAIL S NRE B A AN iR A 4
iEEAE N~ A subclass VR4 K I Extract Subclass (330) 41:4% Hb 4 i 2.

W% classi-ARLE T B 2R H BT instance 2% & . W E ML, RoLiFTLIZ
WA Extract Class (149) 1Y Extract Subclass (330) .

K% instance it | — ¥, classWUWIRARNZ M, W2 [REBES. EEL.
ET ] ARG A T SRR AR T S GRS, FRATT R AR AT R A e
) BRI REIGHEET classWif. WA AA THATEE] , ez _RE
RAGERARA], HE 2 sV R ar LR ST e A T-HATRRE] RE AN R TR
iTeadl .

B THEKZ instance 5] — ¥, — A classtiRH KL A, A4 hiE &1
M Extract Class (149) 1 Extract Subclass (330) . XH AN LT SEHiE
& P AE AT, RIGIBH Extract Interface (341) g~ FiE 5 AR M
= AN, X ElVE T LA Bh R 17 48 ] 43 fifiX /> class

WAHRRK Large Class /&4 GUI class 1] 8 75 B4 E 4 AT W8 B~ AL
A% (domain object 2. RAIAEFT LML SR~ Lo G AR, JFAXLEE
iR+ (sync) . Duplicate Observed Data (189) wfRiZ/E M. XFEWT ,
e ) 2t AR TH X Abstract Windows Toolkitt AWT) 41 4F, #RA] LA & fh
77 . EH GUI classIFALLL SwingZa 1

H . N
. =

el

WITTAR 27 2 i FE RO I, EITBIRAT]: SRR BT 75 I I A AR TG #8 A 2 Hdt i ik 25
XA DLBRAR,  DROY BR I 2 Ah R REXE PR A R B, T4 R B R AR I AR . X
ZEARBAE TR G0, BOSWERARTE AR HR AT, Sy A
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3.5 Divergent Changé % it 481k 79

MEGIR Wk, T X5%, REASBE o8 B 2K P AT 2R iU A S Hff i 4 e
T IRAGARSELWIARTE . kRN R A R EM P RIS T
PR K B A TE 2 o T AE R B 16 322K Chost class ¥ 4R 2. i ) 6 S 7
MR E, HSHI A AR M2 .

KRG, BARKOSEI LI, K2R A 2. Aul
A i B RS 2 2 M, AR ABEE . W R AR i, K2
HUE SAHRAG BA 2, BN RAR AT RE R T CERR BN 50— P46 5K (requests ,
HRETS 25 2 Kol -

W T BEA XS A 408K ] ST LIS IR A T2 8000 - 08, 3
QWARINAZ B S ERIUEN] Replace Parameter with Method (292) . £ RIIREH X%
ARESE AR class W~ AMEER (field) , BAlfg Y~ NS5, ik bliz
HH Preserve Whole Object (288 ik H R~ X4~ HEEHRIEER K, FHLUZXT
GREHEAT . W R ISR Bz SRS RIA &, WEH  Introduce Parameter
Object (295 NEATHIGEH~ A 2804 ] .

PRIRIAFAE ANEEGI 4. AR B AR B [z % ] 5 TRK
PG T SEMA AR DG R o IX I R 0 KT 2 Rl HH R SR b S 8, AR
A, HEEERLI IR MU . R SEI) KK SRR, Rk
T E H O AE 454 (dependencgtructure T .

S5 DivergentChange sz

BAV BRA R ER AP B — B EARAR Iz [5] K. -
HAFZEN, BNAEBWRIM ALK I &, REZAEES. QR AR
KRG PRI PR AR SC K A S R TE T K Bl T

RIS classzt i N AN IR RHEAN R ) 7 [l = % 42424k, Divergent Change
FUHILT o MIREL T A classti:  [WE, WA ANEEEE, FROAUEBEX
= ANREG WAL B R TR, e e soxE Al A sb v
FEXAW R A 4, XA RG] DU R4 T EE B 2
MR, A R AR I B OB S TS, IR RER I T s B
HRFAR BT N AE G, W NZ R A E R class® , Ifi X ANET class P IR
AT A AR A% SN AZ AN TR o A, PRI 2 A R A R s D PR T R T A
Ak, SRJGIEH] Extract Class (149) ¥ EHER S~ 4 class® .
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3.6 Shotgun Surgery (s E 50

Shotgun Surgery Ml Divergent Change, {HIATAAHR . Wi R AFIE I EF AR,
PRESILAAEVEZ AR classesPAE Hh VR 2 /IME LA . 2, 4% BT T I PO AR AR T
J& Shotgun Surgery. WU EAESFARRSHEA™ 4, RAEIRAELRIIEA],
B S B A EE B

XREBLT PRI IZAE ] Move Method (142) H1 Move Field (146) HFFT4T 5 546 ik
ARAS B[R~ A class WHRIRT WA GIEM class il LA BIX SRS, Ak -
Ao WHEARTLUZEH Inline Class (154) 38~ RAIM AT MjitkH~ 4 class X #A]
2> it b Divergent Change, {HARTT LU S AL B E

Divergent Change /245 [~ A~ classZZ MM N ] , Shotgun Surgery W
JEAR [~ MRS R Z A classesfINAE S o IXMFHHLLT IRHAS A BB BACHY,
AT [R5 THRSE ] BRI X XRM AL

3.7 Feature ENVY (M 45) 0t GERMA M ST X F
DR AR MEAEIT AL ] RER. B Bk R
AN classf sk Xt B 2 fT Ak 2 host class

B TV RAE, S XTSI LUR LT 24T I EUE % 2L (getting method) .
PRI I ERXADNREFE R T~ A f. IR Move Method (142) 4
EBEEZLENE J7 . NIRRT JAT S XK A 2, X AR AR Y 1%
i Extract Method (110) X~ Fr 3 EIMAL KA , TAEH Move Method
(142 e ez K,

8%, JFERTA RS X AT . — ANREBEE ST B classesfitE, H4®
TG E TR ? FATM R : AW classTifr i [ # 0k Al

T, ARG AR AL B 4~ )L W %ELL Extract Method (110)
BEIXAN BB 8 N A bR EOE 2 B TR A, F EROD B LR A S
ERCT o

HEAEZ KT (paterns) R TIXASL, it ixANGE, (= H3k] [Gang
of Four] [¥) Strategy Fl Visitor s ZIBkANFRIW i, Kent Becklt Self Delegation
[Beck] BAEILA. fif X LeRE=REA T X HdAkiE Divergent Change. HARA]
JR s F 2 EARMK ARV YL THR D M T 9l HIXEe5ds | AT
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3.8 Data Clumps #t#53% [1) 81

A RSET AL, EWA IS WIRGISN L, FAT A LT, fREy [
WHAE *® Jd:] o Strategy Al Visitor ARG URAME SR EAT A, B EA TR
BT (overridden AT AR IT R — HRMBATH T T2 RN
AR o

3.8 Data Clumps CEL s U 41D

i (data items LG /INME T EXORBELENE FEET Bl R AT AR
2 JEFMIEME W EEET: P classes M FEER (field) . Y&
%2 (signature * AHFISH. XL [ROZRF7E & HINMEDE | SN%K
WETeMAacrg® o\ XS e (field) WIS, &
M Extract Class (149 FeA3HEI- MO EF o SREHE B 7 2R 2
%425 (signature + 3k, 12/ /ntroduce Parameter Object (295) 5%, Preserve Whole
Object (288) BN X 4 MU T4 1f b2 W LK AR 2 S50y 4k, i ek 4
WHME. &1, AUECH Data Clumps HHE Bixt&m— Mo ikimEs, H
BARCUHON G HARHAS (B 2) {HI, IREUE RN T .

TNV IR s M AR BT T . IR A B Rk L E X
IR ENIA ARG KRNI S RNAZN BN 4 ASE 2.

A REAN B SR, MR AT LA R SeIReRiE, (MR E: — HAf
WG, RA LSRR B RO . RN S5, RS B TS 4k
Feature Envy, IXATUAHRIGH [ 208 classl ™ BIFFFPAT . ABRA,
FT A classedi i 7EE AT /NI 2% 7800 Kt B I

7

. L NIRRT Z B IE AT
PRI . S5 R L) Crecord types FEVFRIGEIR AU B LB FAR
S Cprimitive types W& 4 gl 45 K B IR AR B o 240 2

SR BB . BT SRR T R, SR IR (U
e BRSO, A R KBON T ARV,

MG AR ER ARV SO (ER4TR 78 8 1 A AR
BRI classes A SRR, FRATAEM M S~ EEFHNE GE4A) BHLS
/N classes %l Javait ASEAT R R E{H, LA classRaaF A ERFH I —
XA GAE e R 2 g RE R B HR AL A T i R I
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PG AR P Tl A BB MESE BHARNG — 585G AT
moneyclass ¥~ AR~ A4 ARET range class HL i 5 5 sl B4 S (ZIP)
SELERETR strings FRTT LLIE H] Replace Data Value with Object (175) ¥ A H.
MAFAE R BAR (BB AR %, INITE AL G, 1E N 3T T o0 Gttt .
T A B YR /2 type code(BYNHE ) 1'E FFASTE AT b, MR LLIE ] Replace
Type Code with Class (218) ¥'C i, B ARG T I type code 441K,
Al izl Replace Type Code with Subclass (213) BY Replace Type Code with
State/Strategy (227) JHLAALEE,

WMRRE N Z R RPN ERE (fields) , g Extract Class (149) .
WMRIRESHIT FBFEAEIE, AR ntroduce Parameter Object (295) .
WERARZIL A CIEM array® $kiEEcHE, w132 fl Replace Array with Object (186) .

3.10 Switch Statementsswitch i EL &)

M SRR MW BRI 2E: D switch (X case ) #HH). WAJRE
Ui, switch A BIE T HE (duplication o R 2 KILFEIFER switch &)
B AN . R T ASE case ), RGBT switch
RIS e mEstET 2 & (polymorphism HE & T A s St £t HE 1) i
WIP

KEHS %, — HF switch EHAMRBINIZEEL (28] ke, WBELE
ZHIAERR)L? switch EA)HHHRYE type code (FNAL) HEATES:, RER2
[51Z type code AHICIMREEL class o ATLUMRNZAEH Extract Method (110
$ switch  TERISRIEEIT DMOLERECT , FELL Move Method (142) ¥4 E s 2
B AWM class Bk, MERAIIRE LT Replace Type Code with
Subclasses (223) Y Replace Type Code with State/Strategy (227) . — HiXk:58

Nk ARG R 2 G, AT LLs ] Replace Conditional with Polymorphism (255) T .

WHRAR FUR TS Y AUk B Fipl, iR e, Ba 1285 8
HEAMETIT . IXMIEILT  Replace Parameter with Explicit Methods (285)
AR R W BRI LA & null, WTLLRIR Introduce Null Object

(260 -
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3.11 Parallel Inheritance Hierarches (¢ 474k &k
)

Parallel Inheritance Hierarchies 5% Shotgun Surgery FIRFANEHL. 7EIXF
HOLT MR EEAS classHE N~ AN subclass 240U 4 5~ A classHH 3 i~
A subclass WHHRAREILFA kAR R class 4 FRATZRN 73— NMkR KRN class
LRI e AR, 02 ) 3 T IX R R RRIE .

BRI P EE MR BRI, i MERE RSEE (instances 1/ (5%,
S| . referto) %~ kAR 2 11524k (instances. W 4 7isH Move Method
(142) F1 Move Field (146) , ] LUKTR¥W i (referring class 4k & /& R 51
FEI.

3.12 Lazy Classu#

&)

WETBIR IR~ A class #fFES LHEME. giyre, KB TEELEET.
W= A classFTFAMEIL BN, BtV AZH X TUH* 2% 2 XA -
HAS class R A 3 A G4, HEMME S TEA K, AHHIBAZ T/E; 5%
TFR B FRR] T AR, JEAR I A class RN ATIXEEAR Y, (HARLSERRE
HRA At B®— FrRE, WA class ™k LB . Wi 5E4E subclassit
A% TAE, R Collapse Hierarchy (344) . %t T L% FHIAA:, RN
%L Inline Class (154) XHFEA1,

XA AT UKW IRIRIE, @4 ¥ 2 Brian Foote X474 Ui W, FRAHIKAN
BT R A EAOX ] TR T A A AR 2] Chooks) AR I DL ok b 2L
TSR SR, RXPORRIE S BL T A ) A R AT 3 AR G A B A
ANGES o AR P R BB 2, AR A R AR, FAERS
HIAE HE RS PIRIE, Fril, EeEsIrm.

WHARIHAS abstract clas$lsgdes K KAEH, 1612/ Collapse Hierarchy (344) .

e delegation(ZFL) wlizfl infine Class (154) Brid. R Fees
BRWHE , RS Remove Parameter (277) . WML H 2 4 M
g vk, RNAZNE SEifi Rename Method (273) ik EHLsE— 1,

W BB class ME~ H 2 test cases CHRX ) , X ELEAH T SR ukiE

Speculative Generality. W1 R AHIZFE & class THIEEAER L test cases
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ML AR RCE A &2 ) test cases frlll iE 9 Thfe, MSRMBHUTIT BA S

3.14 Tempaary Field (& Ak % n {i

2]

HI RS EFIXPERIX G WA dnstance A5 A HEFIHE s R #E. IR
(AR T AR A AR 5 BAR, BRIy 40300 3 DA K e e A TN 4 o 3 I B AR i
A B AR O BT IR E FG, 2RI

AR Extract Class (149) Z5IX A IA0OLENE ™ DK, RISHEITA AR AL
AR AR AR BE X AN B K WVFIRIE T LMER]  Introduce Null Object (260)
1 [ASEAGIL] BT Qg A Null X%, A5l [520R ]

WA class™ i~ MNEAHY FFEL AR R, FAB R TEAHE Temporary
Field L. BT SMEANFELE - KESH ML), Frilfbieixes
ZHE B E L (fields) * o {HE X S 3 AR I A 2, et il
TSR, R, XEHER AT LRI Extract Class (149) #3464 5 FUILA G 6
BRI~ MRSL class™ o LS KB A %8 &~ 4 method object [Beck] (%
T HARAE RS TR A s A& 1%, classA B I LG ) o

3.15 Message Chains G m #8455

WMRIRERH - A FRERK (requesd A~ X%, RIGHAFERKS
MG, RIGHRK™ NG Xt Message Chain. SEFRARAS™ 11 F 3
MR RERL ™ KH getThis() 8~ KB AR, SEATXF T, BMWE KA
IR AT S5 M (structure of navigation Xk & . — HA I R KL
TR, 2% P i AN A AR RAZ

XEHE VRN %A Hide Delegate (157) o fRATLLE Message Chain HIAR A &
AT XA 5. BB R LAEM Message Chain £ AR~ DA%, (HIX
ARSI E* %% (intermediate objedt #1745 &% Middle Man. 38 % 5 4
EF L JeMs Message Chain &AM G K TATA K, &R
Extract Method (110) 4§ F 10 G AR B4 21— ANk 5t , PRz Move
Method (142) X/ H%HEAN Message Chain. WIHRIXAEEE MIFANZE L A0
BT ENUAT ST S IR, i AR BCR X AR5

HLeA AR RECEE (method chain PEi1:: 5t /& Message Chain; [H] i) X 5 4535
OETE TREME ] s TWMA KA O AR, TATAXFEAL. mfm,
AT AT B LM T AN, AR IR,
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3.16 Middle Man ¢+ #s = A

ST P FEAF L2~ w3 (encapsulation — S 4h 38 TH: B 2y 3 4 4
HAE AR delegation(FTHL) .« LNBLAR N EE ZEF SN NME b
AN B RIS M F I, ARG AR IR REF, ARE L EAE XA
B R LS E e il AR ok id R H A&

{HIEA AT et Eiz ] delegation fRBVFSHRIFA class AT~ 210 bk £ #l
TR H T class XFFt e i e IXBHRNZAE R Remove Middle Man(160) ,
BRI TN GAT A, W S A [ A T35 | (10 R U D EULAS vTLLEH Infine
Method (117) #2EAT “inlining", JEGIEAA . WXL Middle Man i85 3LE
470, WREILLIEH] Replace Delegation with Inheritance (355) F'EA8 i ST bt %
(1) subclass IXFEIRIERT LAY RE R S IGAT A, SUA BSR4 Z MR8k

Srtrtmrappopriatetntimeacy s

HRREFEZIHA classesd T3E%, L RZ N LEITIEILN private B2y i
PR AEEWA A | 20, BATRBHIEZ +: (A4 F classes kil # ¥
A7 S A

B HRTA — VR classesh AR HEL. R ATLLR ] Move Method (142)
Ml Move Field (146) e A1kNE Lk, MMM T2, bl LG G &Sz
H Change Bidirectional Association to Unidirectional (200) il H:* — A classtt )
= ANETE . WURPIAS classesE A E RS, ATLUE ] Extract Class (149)
FEP LR AR AR AN A e XA H class B R AT LA
23X E ] Hide Delegate (157) il5~ A~ classk A e i 14& A L

4k7k Cinheritance {1411 Muid FEE %, K24 subclasskt superclassit T fi# i 2 i
il superclasgt) =M . WERARDEAF LA XA LTI A RS T, WHIEH Replace
Inheritance with Delegation (352) il:'& &4k RIk R .

3.18 Alternative Clasgs with Different
I nterfaces
CRe iRl TR D

WHRPIANBR AR~ 1R 21 B A% 4 X (signature, 52T Rename Method
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(273 WA e HEE 4. ARXEEAE, HREEZEH Move Method (142)
B H AT BN classes HEIWH IV (protocols — B4 1E. WHRARNFER
MR BN A GEse X s, WYFnliE ] Extract Superclass (336) Jy [ Tk
AR

3.19 Incomgdete Library Class (& sz w1

%)

SHI C(reuse MVl 0t G IO L M FLIS . FRATIA X SEFE It BE At T (JRATTI
FATHINE) o HRTERIN, FE2EMEEAIETLE library classes( B ESR)
(RIS L B0 B RBA TR H T kRS T= %7,

library classests# &4 A bAEMIGES, RATARE R ILTTBALA]. S ATH
CABJLF RO TE R G SR 4R 58 B I % 4 RE SR A8 e ik, BTl library #4941
FHHMESENRBRE. BREKE library KJIER (Fform) FEFEREL, FAARAfE
I BAMESIL™ 11 classesff & 56 ERA A HE 58 ) TAF o 3K A5 BRI AL 22 5 51
AT I (K5 A U0 Move Method (142) %545, nAHRIRAE Mg T2

FUBRATAEHAN L TINAT XS T, R AR A library classesA it~
W%k, W LLB ] Introduce Foreign Method (162) ; WISEARZER I~ KHEHISM
TR, BifS4EH Introduce Local Extension (164) .

3.20 Data Classai # #d

D)

fiTi8 Data Class Z3&: ‘EATHA — L (fields) , LUEFFUiR (RE) xik
IR K, b2 Ah KM IXFER classes f&— Bl [ AUl ¥ 2288 |,
EATLF @ classesd iy 4B #4554 . 1XLE classesi I n] GE4A public
{3, FEMILRNZERNS ERRCMIZ A0, S ZEH Encapsulate Field (206)
Be T et k. X Le classedh & 4 #s KM {H I (collection fields , RV 1%
A e RS R T U R %A, WigH Encapsulate Collection(208)
e B, ST RN % H e classeds MBI, 1548 ] Remove Setting
Method (300) .

SRIG, X Es [HUE/AR(E ] % (getting and setting methods# e classesiz
e 5. 2R LL Move Method (142) 3EIRLET FHAT M ##% 2 Data Class k.
REEWMB AR E, SIEH  Extract Method (110) 7=~ AT (1) 26 5
AAZJGVRELT Lhiz ] Hide Method (303) HLix 46 [HU/BEAE | & KBt K 7 s
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Data Class W& /N &1 128~ M RARLS, HIATEALENB [RE OO |
XGRS LA RGN TAE, ENTsBAURIE " ETHES

3.21 RefusedBequest Cwidigs froismy >

subclassesV iZ4k & superclasst & FAIEHE . (HUIRETTABECRTFEZG K, X
HEAINE? EAR BT ALY), #EF PRk JLRE R I !

FAE G, XK AR R R . IR B IX AN subclassHr g~ ANtz
(sibling class , FigMH Push Down Method (328) F Push Down Field (329)
P FIAN B R T HEZ T I8 . IXFE oKk superclassift A £F AT subclassesk
EHRP ¥ H RSV R D T superclasse$f b i% 2 1% ) (abstrach.

BESRAE ] [ AL GE 00 ] XA SR, IRk o] LA 2, AT BURIX A48,
AN BB B R IR 2. AL HERIA] subclassingFikk S~ L4720, JF
RPLE AT DR e BT HE TAE. X FdiskiE, AT, Ak
WIFATREL . FrCAEATUL: Wi Refused Bequest 5l IHsA M, HENGLS
A o AHARDYNIREFRIBIFIB M. A ) JLUXFIRRIE IR K, AMEA R

WA subclass& il T superclasgiifT A (SZBL) , HISOREE SCFF superclassiifz
I, Refused Bequest MUIRMRIEML ATk AL, JHLAEK superclassiysEl, X~
AR R B iagegk & superclassiiz [, AT IR R AL EI{E AR AS
R RED, WATHEESGRER, RNZIEH  Replace Inheritance with
Delegation (352) Kik#|H ).

3.22 Comments (i £ 8

A, BADEAZBARAZ SR WIS B, Comments A2~ FIRIRIE;

HEE EALEZET MR, RATZ Pl Z X RS Comments, BKIBA 1%
EE HAEBR R 8 AT L IRE 2 BAUEATE KK IR,

IRJE R, IR 2 B LA AE )5t RO AR AR KR . XA OL M R BBz %

SEAEAN Mot

Comments AJ LUt BATTH B A T i 2 21 10 5 Rl MRGE . $RBIARIE )G, BATH

51 L 44 B TR T AR R 0 SR R BT S R VERE DR
LT, BRI TR T Y.
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1 R AR T BB R PRI T A4, IR Extract Method(110); 15 method
EAREH K, (Hibe FEERORARE AT N, ik Rename Method (273) ; i
AR BB U SR RGN TR RIS, 3R Introduce Assertion (267)

R A E R R, TR EN, WA AERAEAR LR,

WARARAFIE A A, XA TR RIFE L. BT RERCE R R IIT S
b, EREETT LLPRARIC ARG T R SE R A DO ARTT IR R ST A [
HraMBREE ] o ERAE AT LA R R B 2, U AR K 4K
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4.1 A IMARHY (Self-testingCode [ i 89

4
(AR RUIRFRE SR

Building Test

WER AR AR AT HE A C(refactoring » ¥ ZATHe e~ AN EERNNKIA S Bt
g sEia, A AFLCASIHHATEM R TH, AR 7 2. iy HLRE ) A
A REAT A T AT UG BATT 8 AT A ol RE R LA o

FIFAICEXA A B AL TADL, S5O0 R AIBCRE P, AT DR R vy e 1) G it ok
JE, BMEAREATE MW HEk. Xk, W R AR ER, T
CAEAT b B T XL

T HFm lﬁqéﬁﬁ% (Self-testing Code) H/:J/l'}kl 1E

AN H R A I 2 I (AR AE IR I, AR B, g 5 AR L s Ay Al
AN OB ATEERF R ORRGET - BT AT AL T IR AR T, B
(R3If (E) U R K (debug « FRELH &R L AR LA A CAEAE IR
AN, ERGET LB AP AT (e B® (E2E2)
T R NN R e B R DR R LU, (H R R R A
B . ARELG MR, BRaf T MERINIL mHEEZERAUR
SRR, PR ROCEAES KIE % S H4KE

okt [ HRMIAAH ] X445, BT 19924 OOPSLA K4t [~ i,
i A (FRACIF5 2 Dave Thomas #i: [class NMiZ & EAT A T HINHER
A% ) X T IR R, IR BRAR R BRSO PR
A classtiv A~ ML, IFLUERIGA B 21X class

S iz T B B 2k T W E X IT & Cincremental development, Fit BLI 2238 7 45 R 4
W, AR classININR . 4 RIT R IEH RN, BT LLIRATT K L4 A 1
W PUTIRRA A Y B, (R ik, X el e R mA KO R
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AR AR 45 K th 2l & (console , TR LAHE ~ A el Tt AR
fr AR T S50 TAR LU H S 0 TAF . RIS R Ssg A0 | il
Bt R DR T A5 SO A, BN AR S AR R A A R E A
FR A0 A 1 TR T 300 B2 ) o e O MR AR, R AN AT T TR R B
FE e JATREAS class IR B, WAk DI B, DRAEE ER ML A
"OK". HI{E, X2 classedBALm [ AFMIK] T .

R A IR A 5E 4 B ek, ARENRE A CrRE R .

SEJE AT R R 2 T, Mg AR . TR BITIRAERE RGN 1 2 ) #
AT ARPREEIL A S AP PR R m o I N RBATIER £
1) 5o A R BASDN RTINS AR I P B R i, A R R AT
WK, Bty 1 FAR A XA BT IAASRE P BLE R 124719, B BB JniE
XA DAL E R LERTT RTINS SIS BT IR, AR
FEANA RS PRI 3 000 A 5 PO U5 Skt 2 RIS ™ A o T el T 30T A8 B AR
eIz eRT, AR, PTLAR A SR BB R . MU TG 2 /NI L R B 2 I
A RER B E R, e 2 KA P BlOst iR 21 1 Z B BLREWS 31 G e it K
WA BE S, AU AR T self-testing classes HHIMAS , WA FANE
A X A (N

FERERNE wa, B EBIE w7 RAFFSER R R A, HES
g siThfg, BORALRIAS NI, AR BE AT LOFThAE,  [FNR A I AR
M. ARLEH 71, AR 2 PELE 1IN (R AR .

~ H4 (asuite of PR ANSEAN [RE GUNEE, AEWE N RATRA R [ R
H Pt E A

MR, WA I A, AR . G SRR, RS IR 2 HAMUE
ARt D) 36 3 T b g 200 2 A T PRE e T, A 0 18 Bt AN e K
R WAV A I g 5 ARy, EERRARHE BT, X0 T45 B &
MR ARAF o WK TG T3 T I, AR A UK H AR AT Bl
HZhIEAT, 5N B B AR AT
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S, BRI M ACHS (1 B AT I ML AETT AR i FE - 1T o 4 VRl AR IR 28 1 I
fc, 565 AR IAACRD . Wrild ok B 4 il , LS AR g S TS L St 2 1
W H e IR DIRE T AT 4. 'S WA I REAL IR FEVE B ™ T4
R AR SEILE Sk Gk 2 aF 4D o TESE i Il A o IR i TAR 22 &
AN AR — BRI IERIE1T, TR BLE R T,

[HRERAT I ] R IR FE (eXtreme Programming XP) [Beck, XP] i) & %

- K. [THRAE] - WA SRS BRGNS g P, A R EGE R
Chackers , SRRt HBR 4 F 38 A2 T 20 T e IR #E o A AT B AT R bR s T
KA, WA ATE TR AT B A A DR AT e peadee ik,

P BBATRR . A RANE R AT LU S A RO 5235, (HIXIF
ARAFE G APREEE, TR MR WUORIRATER, Rt 2 20 %
FIRAE . AFR R TLL Javad S | AP F1. XA AR
WIS, P ATRAE YA R A4 HEABL, DIt 2 Dot Rk i h 1A it

MABILENA H, BULEFORANHINAT L PRI, B 28%s
AR, — L E R . E S AR JF R R, R A2 G A R
DK IACHS o B AR 22 T AT i G e A i LA it o [ B 3Raat] .

Javaz® (R T2 "testing mainy & BUREEAS class#S N %A~ AN H T
W main() o X NGB OLE AR AEAFRIT) , HATREALF 85
IXFRAE VIR ) UL AR ME AN IZAT 2 MR 59— FIEVRE: @i AT class H
FI, JRfE~ MEZE (framework ™ i8478, AR TAE 5

. > A oY
”4'2‘]'8'[. Tt 75\”' ﬁE’E;& (Testing Framework)

PR A BOKAE 95300 test-site GIIIREESF) .« test-cas G #51]) Al test-fixture
CIRREE ), BARE E BN K] 4.1 1 JUnit S5 R 2 48, 364 BT 35 JUnit Sk .

LA JUnit. — /M Erich Gammafil Kent Beck [JUnit] T & [ T GRS - AE
B XAMMERARHE R A, AT MEAT MR T T G . AT s
FHIXAARAESE K~ 2810 classesT kMR .

EHAEAE " /> FileReaderTester classHillil SC AR As o AT [ A5 M4t
i3] 1 class & AT A H IR AE L T 42 86 ) Testcase class XAMESLIZE A
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Composite #3 [Gang of Four] VK MRACHS RS suites (E4F) *+, 0
K 4.1 XSRS RN test-cases MK A , B test-suits(ill
WEM) o Wit SR LA K RYIPERM  test-suits&i & 75~ &, HH
HIEATEN .

junit.framework ‘

* «interface»
Test
AN
TestSuite TestCase
Gk G Z 61D

l

FileReaderTester

K 4.1 MAHEZE() Composite 45 #)

class FileReaderTester extends TestCase {
public FileReaderTester (String name) {
super(name);
}
}
XASHEN class W2~ Mt s A 58 e 5 Bt vl LLFGa i il AR e 1.
R~ AR R WE test fixture(PIA %) , 2SR T TR ZAHEA ]
s Aok, Brbde sz AT

Bradman 99.94 52 80 10 6996 334 29
Pollock 60.97 23 41 4 2256 274 7

Headley 60.83 22 40 4 2190 270* 10
Sutcliffe 60.73 54 84 9 4555 194 16

H- WIEBH XA Z AT, FAS e & 4T testfixture GIIXAE4G) . Testcase class
AL R B T TR XTI iR setUp() k=AM 0t % . tearDown() 1t 3%
MEREAT. £ Testcase class™ XA KB R H T 50, KL IR 75 24
L test fixture (HFER (B RIS SFRTHE) , AEEXE, Ll tearDown() K
VIS TE 58 2 T 2 2%
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class FileReaderTester...
protected void set Up() {
try {
_input = new FileReader("data.txt");
} catch (FileNotFoundException e) {

throw new RuntimeException ("unable to open test fi le");
}
}
protected void t ear Down() {
try {
_input.close();
} catch (IOException e) {
thrownewRuntimeException("erroronclosingtest file");
}
}

AR IRAT T3&E 4 1) test fixture GRIARESRD , AT UIF R SRS T o wr2e 2l
K2 read() , FRETHC B4, SRR A G S A AF AT IE A :
public void testRead() throws IOException {
charch ='&'";
for (inti=0; i < 4; i++)
ch = (char) _input.read();
assert('d' == ch);
}
assert() IHE AR MAE . WH assert) MSEEN true — VIR HNEK
ATk 2 B Dl e MG RS AR B A HE SR 6 4 ) H P 05 B R . TR
FERR B TR B Faz A7k ok

S LR A testsuite CMAEN) o HIEHK, WK A suite) WIT -

class FileReaderTester...
public static Test sui t e() { TestSuite suite= new
Test Sui t e(); suite.addTest( new
Fi | eReader Test er ("testRead"));
return suite;

}
EAMAE R G A test-caseCGIAHIF)D X%, M4 FileReaderTester S
o QI test-caseXt i, ARLITHIERE NMARFH, XIEERH R ET A
FRo Xoxlgdt i~ A%, FRLIA# R e . XA R Java AL
il Creflectiony MIXf % R457E~ . MRATLLA BT 2 JUnit Jii%, &F & 5wl
WEl. 2T, THEIEEAE P,
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B A B Tk, BT E - ML TestRunner class TestRunner A H
ARA, HE = AAEESEEIE P A (GUD 55 ASRHSCE . 3&aT Ll
7t main PRECT A [SCF ST R

class FileReaderTester...

public static void mai n (String[] args) {
junit.textui.TestRunner.run (suite());

}
EBARIS G~ A TestRunner, JFE Y LA FilereaderTester class *#;

X
waTE, WA

Time: 0.110

OK (1 tests)

XA B AT R BN, JUnit #R v~ AR AL RARIRE AT LLEDW A 2
BERE . B S VMR T 2K R WA A B A A, s il
"OK", JEEririsAT T 22N, T TE TEMNR, i VIR, &
& FIBA "OK" o xF T E I RACHS B, IX AR B 2 0GB, WA IR
HLAN AT AR T IS AT IZ S PIR. AT T XA S N, R AT DABAT T RN S £
AR (BIFA 2 5 PR S5 #E F W 45

B AT R IEHE IR % 8 X — X 2ORATEANIIL Ko

PR R, AR DU AT D HY LIS, A BRI A T IEAETT A B
PSS, RAT DURIEAT DB LR, IR PR, A5 U A
SPRARARI T AL, AR PL B IR EOXFET & T 00 i ik X Al i 2,
MR SE AT A

WERMAK AT, SR AF? O T RGO, BHCGERC R R k2

public void testRead() throws IOException {
charch ='&'";
for (inti=0; i < 4; i++)
ch = (char) _input.read();
assert('2' == ch); /I deliberate error

}
R g5

.F
Time: 0.220

HNFAILURES!!
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Test Results:
Run: 1 Failures: 1 Errors: 0
There was 1 failure:
1) FileReaderTester.testRead
test.framework.AssertionFailedError
JUnit 485 MR R, I P BRoX T 2 e B AR R ARSI & £ o ANk AN T
TR FEAEERNG M . T DU 75— BB assert 1A B I A L.
public void testRead() throws IOException {
char ch ='&';
for (inti=0; i < 4; i++)
ch = (char) _input.read();
assertEquals('m',ch);
}
M4 K 250 assertstl & X PIAME AT LU, g e & B AH%, Frbl JUnit
HEZE My R34 assertEquals()  « XADEREURMIH: DL equals() HEATHT%ELER,
DIERF == IMTHEE — RACHBERX TN X R A
SRR IR
.F
Time: 0.170
MFAILURES!!
Test Results:

Run: 1 Failures: 1 Errors: 0
There was 1 failure:

1) FileReaderTester.testRead "expected:"m"but was:" d™ NIz
T BN R, RS R ENTRM. I REA A, AL
e COn SRR AR AR IS IS 05D, A e NAR I, EEAHAE assertions
OB MR IEEAE, G R . 2 T AX A, RO T I A CIER s
WLE e mr LAag AT, FEE M EIR T e xR i G2 A4t 1w FhfE
£ R ERE AR o XA AT e m bk, BREFIE,  fE D SRR AR
B B I ) ZR VG FEARARARI R ZR V5, R ZL I W] R B He 45 1R AR

B T TR (failures i/t assertionsz 459 % “false™ , JUnit i&A] LA
L TH5% ] Cerrors BRMORH) o WHRIRICH input stream 2R )53 B 32
B, MNIZEST ANRH (exception o FRATLAIXEEMNL -
public void testRead() throws IOException {

char ch ='&};

_input.close();

for (inti=0; i < 4; i++)

ch = (char) _input.read();  // will throw exception
assertEquals('m',ch);
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PATE BRI, FAFBNXFEM 25 R

.E

Time: 0.110

MFAILURES!!

Test Results:

Run: 1 Failures: 0 Errors: 1

There was 1 error:

1) FileReaderTester.testRead

java.io.lOException: Stream closed
X kM (failures) F45i% Cerrors ZRA T, FABEMIREIREAASH, HE
it AR AR

JUnit 36405~ AMBLFREIE S SO (GUL WEL 4.2) o i 55 A il 40 5 i
b, EW AT gk A (progress bar it R4k WA AR KM, 2
JEFFRL A, RATLLET XA GUI AR, BB I gf URE AR T i 4T
s BoER: (links) 2k Xt AR 7 (8 MR 5T o

Ertmr 116 nams utihe TasiCans s

| IELIELETERE S il b Ruh

Mung: 1 EmeE 0 Falims
Emirs and Fallees
Falura: FiloRpader Testar insfaad eanaciad " mt was

1] | ¥
| Fnished0 55 seonis il |

Kl 4.2 JunitEIEH P 5

H G (Unit Tests) A1 HEMN X (Functional Tests)

JUnit HEZE (¥ AT g B0, T DA N A2 o o S0 0 I A0 Ty e 3 ) 11 2
P HAEAEME ML [Hoolll ], 965Xl H & 73 5 oA
AR RKEF IR, BT ARBRE I L, ORI ORI . #ocilik
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EmEAR {4k (localized [IZME, £/ test classixf#i~ packagezff. ‘& HEWS
MR L packagest#: 1, Britz she iR 1L e package VIIEH .

DM st s AR . EAMTHPRERIE A RS IR 3 e 1. eI ATt & et
B ARE, JFASOREF SR Ty AN AN 4R JU AN 5l 141 BA
KIF I o XA PIBAR A F R T AR A By B CF K R AF I DD e it

T, DIREMLUS PRI R AN RAE. X A GUI IR S,
EATEE GUI REBAIBA RS 6 SO SOBT R B8t P RO R, DRt
SO SR & AN\ BT S 2R Bt 224k

= HIDREMI A B & R BV AT - R, SR D SR
MRIRL G AR, A FF DLHEBR B R, (BRI N %~ A oo, iEds
JOXRH R, HseE IR R AR (bug repord , AR L E T NI
AR, AR LRI AR T 4/ SR I B L, B R B e A O R I
(failures) , i S AR AW, JAEH TR D FRIT A R 4y, I
R TR P TCIRA AT AT Z e oo oo SR

BRI Se R (bugrepord , i SEHE S~ AN HITIOR S R I R L,

JUnit HEAERE vk R4 'S e . DhRe A A DAL e T R AR EAT, il
SPAT GUI CEUEHT S L) (Al TR, SR RS F 40 5 — 2 5 4R kg 1 T
R BRI T, e b sl GUI scripts (JHATE 5) TR
EH testcasesCIMIRHED o fRATLUS A JUnit RPATTIREMR, (X H A &
BAMMIER . MIREIAT B, BB AR BRIl

ﬁﬁﬁ%‘ i!"ll >—p
. 7JW NIV

UAE, BTN %R SN I T 2R, BRIENE (10 WA WLEE classi i T F 15
SRJGE ST TR AT~ Fhel e R IGO0, HEHAT IR . IR T L LR P
B TR public &%) o 104k, MRKANIZE— FiXEELRE) (risk driven)
720, R B 2 A5 B 4 H IR SR R T R I I 8. i LAFRAS 25 25 IR
BeAV AV R~ AMER A 10 R (accessors , UM EATRTE T, AKATfE
i
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R GRS, RO W R BRI, a5 R S AN . B
BV 2 MRAN DG AT A, TR OB IR EMOE A 2 T4, SFIBE= &. X
FASEA T HUIRCR, O E LR A AT K TAR 2. s, W
T, R R A2 e . WK E DU s AR B AL AT K o XA
PRt e TR T 73 3 I KR 2

G 5 ORER S IO F SEBRIzAT, S SE R MR To R A5 4 o

A, B NXEST read) o EIEMNIZMEET A2 STHEE 3, 24 input stream
LA R, read() MWz -1 (FEFRE KX IFARAMREFH 0L, AL s
Koxik C BFRAHESEYD o ERATRINA ™ o FASCARG B SRR, M
WRSCAEIEAT 140777, TR RIS NS T
public void t est ReadAt End() throws IOException {
int ch =-1234;
for (inti=0;i<141; i++)
ch = _input.read();
assertEquals("read at end", -1, _input.read());
}
T AEREA BT R K, b e i 2 test suit GRS * .
public static Test suite(){ / PR JRUARTE p.93
TestSuite suite= new TestSuite(); suite.addTest(new
FileReaderTester("testRead")); sui te. addTest ( new

Fi | eReader Tester ("t est ReadAt End"));
return suite;

}
Y test suit(MREA)) BT EK, BB FRENENHS — WELXHA test
cases(JIX G — MEsAT O B HEIA I setup() AR5 HATILAR
i, AP tearDown() o BRI AH setup() FI tearDown() AR TEER,
IR A 34 A i ORAIE W X 2 F) 42 B 39 o 0 30 2 B R ATT Pl LR AT BN 18 4T e AT,
AN IEATT ) 45 SR ATAT 520

L EALAER test casegMINE] suite() , SEAERAFRT 4. SEIBK)E Erich Gamma

A Kent Beck F1&— #EM, B MBS 17— Z@ kil e IX A . Testsuite
classHAMFFAMIE B EL, % A classhZ4, G R test suitexs #41% class
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WITA L "test " 23k i bR 08 24 F test case§l 2 bk, W RMARIZX v 44 2J 15,
Hin LHE IR main() SO IXFE

public static void main (String[] args) { /i PR JRHBILT p94
junit.textui. TestRunner.run (new TestSuite(FileRead erTester.class));
}

KRR RGN BUE A B ShE N2 test suite”

WG~ TEEH G [ AR . X read) 17, JFRAHERIZ S
<R IR AT SRS AT

public void t est ReadBoundar i es()throwslOException
{ assertEquals("read first char",'B',
_input.read()); int ch;
for (inti=1;i<140; i++)
ch = _input.read();
assertEquals("read last char",'6',_input.read());
assertEquals("read at end",-1,_input.read());

}
PRI LAFE assertions AT 4T E . WERINRIMG X440 Bl pUe s ik

BT REM A I A F, SR KR AL,

[ AR ] RS T AR . W] RE T B R IR Do 6 T SO A SR
AR, SR AN I3 5 25 A -

public void t est Enpt yRead()throws IOException
{ File empty = new File ("empty.txt");
FileOutputStream out = new FileOutputStream (empty)
out.close();
FileReader in = new FileReader (empty);
assertEquals (-1, in.read());

}
AT T R X AN AR P2 A~ B4R test fixture CGIRR3E4) o« MR UIE TS L
P, AT DX AL & setUp() - MITER T8 301E ] I M test fixture

protected void set Up({
try {
_input = new FileReader("data.txt");
_empty = newEmptyFile();
} catch(IOException e){
throw new RuntimeException(e.toString());
}
}

Refactoring — Improving the Design of Existing Code




100 54T @A R

private FileReader newEnpt yFi | e() throws IOException
{ File empty = new File ("empty.txt");
FileOutputStream out = new FileOutputStream(empty);
out.close();
return newFileReader(empty);

}

public void t est Enpt yRead() throws IOException {
assertEquals (-1, _empty.read());

}

WERBECCER R Z A AL E, &R A RN ZIR-1 o BRI
A IALARARMIZ 5

public void t est ReadBoundar i es() throws IOException

{ assertEquals("read first char",'B',
_input.read()); int ch;
for (inti = 1;i <140; i++)

ch = _input.read();
assertEquals("read last char", '6', _input.read());
assertEquals("read at end",-1,_input.read());
assertEquals ("readpast end", -1, _input.read());

}
T, WA R A M. TR W srms. JAIIX
TR AERROE B A ), IF BARAT R, A T RO LRI~ o).

MR, s TR AT R R AR I W RARZRTE stream i < 14 )5 15
WHUE, WiNViZ135]" > ToException S, IX L %4 I HY K

public void testReadAfterClose() throws IOException {
_input.close();
try {
_input.read();
fail ("no exception for read past end");
} catch (IOException io) {}

}
TOException Z A AEA i #0ks LA~ My B MR

E | MR SOA N A I, 5 T R AT A R AU B
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TERERIZ AN, AT B AR 0 TR LR LU AT S A classes T REARAHAE
B LU TA) R B L 1, (R AE B R AR AT DAL R B AN . T HLIXOn
T2 R R A DURL FAE DUR A T B XA AU R (FE R 2D g
HIARAE I 5~ AR

fti% tester classe§ikmz, FRATLAP=E S~ A class T THKRAESE [HIHLE tester
classesT LA ] HIMERES: (test suite » XBEGMF], FH— MUREMAK
AT DR A e A, XK, IR A A T3] (masted testclass

class MasterTester extends TestCase {
public static void main (String[] args) {
junit.textui. TestRunner.run (suite());
}
public static Test suite() {
TestSuite result = new TestSuite();

result.addTest(new TestSuite(FileReaderTester.class );
result.addTest(new TestSuite(FileWriterTester.class );
// and so on...
return result;
}
}

AR N ZAE T R ? FARE AR ARWT AR 2 K TR AT I A BEUE W~
PR RR] o RN, HEXASEN T A s E L ] o R
28 DL I R AR 33, L AR DR AR R M AT 5 DL~ DA G 3X
SeRVIEA - FH, AR EITEm R SRR A R G, WK
it oy I A S, MARRR SSRGS R 2 M, Rt R RER Y T
ERRKIMAIE, B A S AR RN Z MR fEn RE AN % J7 . W
2, HURLAS R Wemsl, MHBUFLLe Jrar e a . 2K, ARG
ATTRER M AT R A, (A AT, R DUE e PR AN RR R, ik E
MRl BRI E LA MINKES; (test suite JHAEM, HiTdtg" &
BRI 2 A

ARy TIRTC e A SRR ], A S AR, B i i mT LAl
RN ZHR L

WH AT AL 46K Cinheritance FIZ 2 (polymorphism £xil 4875
LLe R, ROA KAV 2 Bl gl A5 75 20K, W AR = Mk A /B9 abstract
classes %/~ abstract classg= 4~ subclasses JIf 4 i s L3 JLAS T Ak #% 11)
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classes fl 27 Fidl & . BIFADERENMATETRAE, HRSREN RS
A~ classes X LLKKIF D> & Fh Al & B i g RS« i x4 classes a1 A
ARSI, RARATREA SR EAG. £, REGA NSt 4, |
B Ad T H A R 2 5 R | 2l [95R AU T sl ] .

DA AN S A CRFIUACRS ) Z AT S DO AR T LU 75 DL, G 400 1
AR o A2 R I DL L DR 2 AT L FE I classesit, &AW IXAM. &
SRR [hRHER LR |, RJaE T8 ) M TEREAT 8 | 40k, RIa Xk

FIX PG oo o HEHAE A BRI ARE R (test fixture) = HERGIF— LEfR] H ) FF
HAEAR, AR IR A A test caseCIRFE) 4R 5t ol AR H = i F

173 M FCE IR 2 PR G

P BRI SRS ALIRN T TG IRAC ] A 2. KT IRA T, &A]
Phutes RZ, HWMRUBAM, S amEEsE 7. BTS2, R AR
Rk E: (bug detector JF& e e EMEMIT A TAE#GE NS T
Ho, JF HAZER R TE .
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5
o 44 5K

Toward a Catalog of Refactorings

Ll

AP 5~12 B R T~ rEM A ZE (initial catalog of refactorings . 1™ Jii 4]
(AL TF ok A R B 10 G . X ok TR EL AN R, H NI TN R 4R
P ARSI AL, AT DU AR A R TR

o.1 B sl 1] —Ld;‘i—%*éf( (Format of Refactorings)
MFERE, TR~ FbrvER . BT FEEE 0T I

YA (name) . fiE- ANFEMEILR, SHRRREER., XML HE
BB AEARP I E AR

SRR G AN A (summary) , fRj A AL TR TR A
PR B BT A o 340 T DA B R S PR AR T 7 AR A T

ZHL (motivation) , MR [N AFEXATER ] A TAAHNT A
A X AN ] .

fE¥: (mechanice , fAAPEESE = B~ DA HWATIEAT - FH .

Jufil Cexamples , A= A4 i SR - 6 BH b R Ty i p s 4

[HEZEE ] (summary) 5= AN (L) — AWM SCA, A RiX A FR s 3 )
M (2) — BUREIRIR, RNz S (3) ~ MRS R, R R E
WG s AR R AN, AR R G @EGE S (UML) B, W~ Fil
BB RIZE AR, B M B CRB A UML [ R R4 S0
M A& (implementation perspectiveifj il [Fowler, UML]. ) 15 ARDL AT R ix
T TFE, A3 S B Ge8 L ARIGE T X~ A RIMEDL: a0 RARAS B o XA
HAY, AREAL T BN BRG], A ReA B A TA I
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[YE¥5] (mechanico A A CHIZEIL. XLEEILIEN T ikIRAE" BUN A
IR 2 R BB A BT RO s, A SR [ A A XA
WA 2] o STE THu ] (examples 4 LR, X4~ >k [EE]
BT IR o AR AR ENE A A FE A, EACANE AP IR, WS TE
E] Wy (ROBRRXAMENTHD  WARARIRAE A ER, AR [ ]
MRIEA, IRIETTEP B [upl] .

B TR I, B ECRE A KRS D R S AR T R B I 2 A I R
Jra PrBANAZR AR NP B, OF HAERAS PR R AT I HIE TARI
HIEH 2R LLIX B [2)L50 | RERLEHD R, i HIBE Rk, 3K
gt - b, BB/, XD RIS S ke RS %,
e L (checklisd [MFE]; A QLW S RuX Lz it 4 .

[Vl ] C(examples) {5 i B I A7 80 1 BORH o FAE AT IX Ly il 2 D 1 35 Bl i
BEEM M AEA IR, BRI @R ILERcy, Bl BARRE AL 1tk
TAE CEMTERRA RN f X R E 46 7)o« ALREE ER ERAE
PRTFE WG IRIG OLF A E AT, JEL o fag S B A T g e A i), ok
FAAF A EANTINE — MBI A AT Z KRS

AR Ui, e TYEE ) AOOR N T R I I E A Tk . R R LA
I AN SR R, R I I ) B L A T AT B
M EY I, EEERSEEAN GO ER 5 AEET e K
W, — ANVEEIRCA EM S, Xafeh Tike - HENTFEAS AL
(self-contained , PIAIXMEM AR EZEHNIERIENSHE TR,

X PR YRR Tt~ 4 "employee" st %5~ 4~ “order" X% | . X
LEA5) 7 A7 AR AR U T UL, BRUEZ AN . R R, FAE
XLl 1+ H] double %k F ntt MM, W PTLLIXFEM, FUZR T ikl 14
e FOY [P ATEARREH] W FEHAGIEATE, 76 FIE MK
R, RARFVE AR A ELL double RILGAT. W E R RTE MEA, RSMEH
Quantity B [Fowler, AP,
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BERPBZ B m TR A RZ 0 Javal.l Fr LRI K2 H6I Tl Java
1.1 55k, XMIERXTHEAE (collections {4 Flwh vl LARH BA HkK . A 15 RIKE 56 ik
2, Java 202 IEAR KA« AHFRAGE LA 0 BAE OIT AIX 2841 -, DRA X FE A SR
Ui, FF4E (collections /2 R B, {HZ2AT L EMFV5, #ll Encapsulate Collection
(208) , fEtJava 1.2 Al XA RS A AR Java 21 Java 1.1

A& SR A 7T BE i B BAE R B SO ARRg , HERL WA, B DLERAE AR
(bl odf ace code) KM SO A . HIRIFBATH I A7 1 o 11 ACRS # AL
RLAT, B BAESGL AR R 2, A0 A B AN BE S 2 5 ki

52 %‘riﬁi%]}zﬁ,ﬁ: (Finding References)

IR 2 B HBERARFLZN T HA £ (methods  FEAMEEL (fields) A class
M IR R RD o HOXPFFI B, 03 RIS MR AT
BLEH B, A A TR SI R R LR, o HIE R L TaH .

K2 Bl 5 AT S A S SO SO R AR B, P DU 4 I3 Tt — AN IE
MISCA B R T R V2 RIS SOV IRAE ™ AN SO s — A30fF 347 A&
e, ORI BARIVT I #EH] (accessontroD 23 5 YRR T 22 A R SO RS L.

AEEHYE [ &) o BN ES A5IHA, T e e /R
BRI, s RIREKIZHART L, HRAEH LIRSS, DS
AN R, EANTE, URA] LUEARIE classes® 18 1 AH A B3 4 #R, AT LALER— 4
class

AT A FRARREAE A, (signature AR BTl T ] AR L2 2 AR .

FESR MG (strongly typed 15 5% . URTT LRG3 G 5 B IR i P9 2 f . URAEAE
A DA ELAR MR IH P8 20, L g 26 4 4 1 DR I T sk i >k (danglling 1951 A
AU A b s G PE a2 SRBIITAT B I S U e (HZ XA I B A7 AE )

B, WM ER B AE 4R & AER R Chierarchy * A HIAR IR Wk, IEA%mFwS N
ke, YR ANEES (overridden 2 U0 eR BN, A5 00 S R ik
PrUAAn RARLE ™ AN GRARAR RS TAE, R CAER TR, i EGAH Y class
P T R IEAE AL ER BB bR

B AN REGE . Gk T RERTE, IR TAER LR . WIRFGEXHE, i
SR SRR TR, Sol %% s vl LR BRI TAE . A AR BR A
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O, AUERIXFE . HOH RS BRI W AT IS IS DL, AR5 A e
T b RXREOLT ARLAUE ] SCAEARIL Gl AR fo i 24D

= AR G AR O HR B I S A HLE] Creflection) i f3 BI GH A. X
W2 AT %O RS R 2~ o R R G s A T RS, ARt 2 L SC
AR AR AR IR0, I et DA N T A BRI P2 AR G 1
AT, A D G 98 45 30 2> i B P REAG R R o W ARAE T St Creflection)
XA T AR ZUN VF 2 G RS IC Ik

Fe Java T RIS B MEAS— 2102 IBM 1) VisualAge) #3277 Smalltalk il %
B, FEIRLETF R IAEE® RN Z A FSE B T (menu options) Sk A 4k 51 H £,
AN AT SCAR A 4R T H o PR 3K 28 T R PR 85 FEAS DL SCA SO AR AEARRYS , i A
= ANWEEEE . N BB T IX SR R I, RS RIS AR L ) SCAR
TR AR,

533k T Y WA
. — JTH- NI T3 > JIN

FEATEARAE A R ERE AN AT R A ALY KRER, A
ARz HUB AL . Bl . (HRERA , BREAREY 2. AURE PR
FAEARINEGE, XA R AR, R RSB L WO e T, A
KRA

il

42

AR

N

THMIEATT — AP, RIS — SRS 2 ENLBERR, Frae
7t Smalltalkdt #£% o BTLL, FREORIE, TR X SEIER AR AR H AT HE M

A R AEN R B A EM IR, 2, REHdes. B2 [
MIREA T TIL ] A DR E IR A BT R B M ZARE D 3R] R A XA 5l
FEAET L M REBR S ALY, RAR SR L LSRRI . BOFRAT R 2
ARHTIRITET X LR AP BN R X~ S BT BA, A A Ik
RN I A SR 4. RfE, SUBEE RIEHOT B, AR IX L T A i
W& MR A TR DL WERARIEE — ANATERE R, 6L TR R, R
WL DS IR ES S

KPXLEEMFIL, A AMFEIERGL: BEE [HRiFE]  (single-process
WA X KAT#RT ZEIFNAAein. RIRFEEFEHNEGS MHEH T Ik
(concurremd FI4rAi =, (distributed FEF I HRIEMEA . X ERE %4
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AR AT, FERIEREIAET , ARACGEA LI 2 2 WA s 4L
By o B 1 P PR AR ARAR s (EAE A SO, o B R A A 0 2 Dl 2 e G B
FEIX LR IR AL ST AH R RAF M ER B, KO BEBA A 3.

WL B T35 B Replace Type Code with State/Strategy(227) Rl Form Template
Method (345) , # J [ 1] &4 5I AME (patterns | . 1F 41 GoF(Gang of Four
RS AR P, TR DRI EAAT SR T HAR] o
XM ERZ G E - FGAERN R R R IRA ERA M A by, AN 5
L2 APIHEARME BRI A AR ] MEMTFE, H201%E GoF 1
23 M4 [Gang of Four] AT REMS A7 o o 1 tH A0 THT S bkt 3y
DR ATERE . BATEAT™ ® XAk A ARG B TR

B EMIREE, WCE EAMOUE T ME . JERFESE, R R DRI A
TR, RZPTLGEEEBLAE R R EAT, BOVERAE, R EAEATESE, HH
A BAFEEMRER MRS, RIFRAT AR CEMRE . XIE
eI

B R R 2 B Tk, BAHE, IR AR Tk A S =M ik,
HIEAR G TR BRI BIIE T, IR IR MR, IRREEMFTAT . FIR
HRDSCAAENEY, WRXENANEEZHL . MRRERSR T T 25
ERT, SR BT,
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6

HHT 2 SR 1 BRI

Composing Methods

RMERFET , BK- S0t ok B AT 88, iz s R, JLT
A%, B EEET Long Methods GEKERED o XIRIFIR, KA EAMEEL
TRZAG R, XUE B W RBGE i R AIB ARHE T . A h . AT K ek 5L,
- WEEMERT RS Extract Method (110) , “EHE~ BACHS M 5 26 o Hee 2
U ke, ot AN BT o Inline Method (117) TEIFMIR: ¥~ AN E0R A
BIE R M ki R B AR AR . WRAE AT 2 B 2 5, ROR BIER M T 15 0 5 28 o5 2K
TS AT A SE TR, Bl R B 52 R S R, IR 2 Inline Method
117 .

Extract Method (110) % KR XERE 2 A BE R AR &, 1M I 28 S g e — A
FEME AR K. - ANRE, REWGEH Replace Temp with Query (120)
EHTA ARG AR, W2 T T EANRN AR, RtatisH
Split Temporary Variable (128) #4'&2545 LL & 5 B e o

BT IS I I A B SEAE ARVR L, e DL . X I Fe s 7 B ] Replace Method
with Method Object (135) . ‘B ibE T LLor MBI SV BL I BR 2, AR 2SI
~ /N class

ST R 1) LG IS AR A D 28, JER RN TE R BN IR(E 45 e AT Wk
PROLIXFEM T, w3t Remove Assignments to Parameters (131) .
PR R e R, Bt T DLAE AT ik TAEA . RIS S RILF VLA LA

e, TAEACHS B . IX I J ] Substitute Algorithm (139) 5|\ B35 M
5.
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6.1 Extract Method
R~ BACIY W] LA 21 2040 — g R iar ok
B X BACTD st — AN MO R AR, L R B R R R BT &

void printOwing(double amount) {
printBanner();

/lprint details
System.out.printin ("name:" + _name);
System.out.printin ("amount" + amount);

void printOwing(double amount)
{ printBanner();
printDetails(amount);

}

void printDetails (double amount)
{ System.out.println (“name:" +
_hame);
System.out.printin ("amount" + amount);

)| *ﬂ ( Motivation)

Extract Method 2t W I B TEZ ~ o HIE L MEKARHSE - B
SLERA RELEA BRGNS, ot ook X B o~ NS e

FHEA R R G R S K R R 2 . Eot, W RAEAS R Bk RE
R/ (finely grained , H4 B M E HOPMSHELR; HR, X&)
RS R RS - RAVER W, WIRRAE RGN, IamBimEs
(override) &R 5L,

0, AR AR IR KRR, R 22 BN Ia) A R WX 8T JAUKS o T LA
A IRRES N R BRI a2, B RER B AR, BT LUK 5 27 o 2 4
T g MM, — DREZ KA FAE? ARAK, KEAZN
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B, JHEAE T BRI B FRAN R AR 2 IR FTE SR (semantic distance . W14 11
HaE Cextracting ] LLERALARKD IS 0T 5, TSt 48, S B2 AR L3245 HY
e (A I K AR TE T IE

fE¥% (Mechanics)
BIIE~ NHREL MR R R Rk S e s (Ble THft 4 ] ka4,
MAZLLE [EREM] w8 .

REAEAR AR LRI Cextracd MUARRSARS faf o, @l UE - ZHEEC A
R I EHT eR U A FRRE I DR 4 7 U RS R, IR R
POZFEEE o AW RARAEA H— ANEA RIS, whils).

B H RS I PR B (source #2 ULRFr e i H bR ek (targed #
frane A fe e i ARRS, FEILT ZE5IH T [YEMEL (scope PR T4 ik %k |
(AR CRLFE o iR AR | A S50 .

WA RES [MUHTHEYE ] Ik 28§ (temporaryvariables . @137,

76 H bR st K e A5 Bk I AR

WIS, BEZGH MM FHAE (local-scope variables [IH 4 &
BB WA NIRRT AR IE ST, HE LS T DU AR A B A
i) (query) , FEREE RIRMELG AL &, FARMEXAEA, B AR5 ok
AR AN IR A, A BEAACK X BUARRD U  Agh® 3ok . IR 7] e 7
BLEAE ] Split Temporary Variable (128) , SRJG 22kl . AT LU
Replace Temp with Query (120) ¥§ilnif A8 s K GEG [Vapl] = Mt
w) .

KPP TR R AL &, S EE 4 H bR R 2L

W TETA AR R JE, AT g

EJRRR AT, KRRk [ B bR s B i | .

W AR AT AT I I A 5% 3 H AR R A, VAL A EATT B A i 7 Bl 5
SERAEP PRSI AN SR, BUAEIR AT AR IX e s B o T

e, k.
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74 (Examples) : JG/JRI#iAZ H (No Local Variables)
FERLARI RIS BLT ,  Extract Method (110) SR, iEET 5%k
void printOwing() {

Enumeration e = _orders.elements();
double outstanding = 0.0;

/I print banner

System.out.printin ( );
System.out.println ("***** Customer Owes ***+**).
System.out.printin ( );

/I calculate outstanding

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();

}

/lprint details
System.out.printin ("name:" + _name);
System.out.printin ("amount" + outstanding);

}
AT AR AR R THTED banned HOACRY . FeHLFZEBID). A, A A
bR SO I S A AT 1

void printOwing() {

Enumeration e = _orders.elements();
double outstanding = 0.0;

printBanner();

/I calculate outstanding

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();

}

/lprint details
System.out.printin ("name:" + _name);
System.out.printin ("amount" + outstanding);

}

void printBanner() {
/I print banner

System.out.println ( );
System.out.println ("***** Customer Owes ***+**).
System.out.printin ( );
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7645 (Examples) : A JAifiZL & (Using Local Variables)

RIS 8, XA T LA N AEAER L ? S, e Rl AR, Wikt
YR B 2 BRI o 80T 7 WD PRI AR o R P A A P SR T e B, P
LA Extract Method (110) I, WZ54E RARAM D) R F AL BX Lo A e, L 26

I AL R AT RELAT I, AL FARATCTLHEAT IX LA o

S AR e B NG DT BB A R B U A (A, P A RCEAT. X
Pl OCT Fenr LU e R E AT A M Atk 4y F bR s 8. B LR BTN 1) o 4L

void printOwing() {
Enumeration e = _orders.elements();
double outstanding = 0.0;

printBanner();

/I calculate outstanding

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();

}

/lprint details
System.out.printin ("name:" + _name);
System.out.printin ("amount" + outstanding);

}

Tt e OB [THTENEAME R ] X S ein [ DS EwE -

void printOwing() {
Enumeration e = _orders.elements();
double outstanding = 0.0;

printBanner();

/I calculate outstanding
while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();
}
printDetail s(outstanding);
}

void printDetails (double outstanding)
{ System.out.printin ("name:" + _name);
System.out.printin ("amount" + outstanding);

}
DB, ARA] DU IR TR B A e A
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WA AR AN B, TSR RIS 1 2 200 B s O ek B, el B
IR E o ARIFFE R TR XA R AT 0 S B gy H AR s BB AT o AT FE SR
P ECHNS ™ AR AR RS OL T, AR A RO e 1t

7645 (Examples) : Xf Jaj il A5 FEIA{H (Reassigning)

U R BTN S AR S AR, ) U AR A T o I LAY R I B AR
] 0 AR K IRV BRI S O A, N S E AT Remove Assignments to

Parameters (13D .

VR AL 1 1 I A2 Bt 7 PR DL BRI B RS D . AR i A e PR R X B
A RITIh,  RT DORE XA i I AR () 7 RS B R g, SRR R
ekl %o S FREOUE: BB Z AN A ] T IR AN AR X A
PO i ROX A AR AE RIS 2 5 R P A, IR R R B AL H AR R B &
BCE AT LA T s WOR AR MRS 2 )5 AR I A ] TR R, AR R H bR e
HORMHZAZ RS G . BT SIS BT LA AN 7 15 2 -

void printOwing() {

Enumeration e = _orders.elements();
double outstanding = 0.0;

printBanner();

/I calculate outstanding

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();

}

printDetails(outstanding);

}
BUESAE [oH5 ) AU oK

void printOwing() {
printBanner();
double outstanding = get Qut st andi ng();
printDetails(outstanding);

}

double getOutstanding() {
Enumeration e = _orders.elements();
double outstanding = 0.0;
while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();

}

return outstanding;
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Enumeratione i e HAEGEHRAST AR, BT LLE AT LURE S 38 280 8 ol £
double 22 H: outstanding  {EHEEHRAS P ANERG T 2, BT AB AL AL S- R R
PR HORMIE . g PEIATE S, BRI A, RN B4

double getOutstanding() {
Enumeration e = _orders.elements();
double result =0.0;
while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
result = each.getAmount();

}

return  result;

}

ABIF [ outstanding AR FUZAR B4l B an T ANSWIERRIME, BT EAFR AT L
SR bR T e IR . W AR AR IR 03X AN A B T e A B, P o 0K e
B AR A S H 4y Hbr e . 0 IRk, g4 ml fig 2 X

void printOwing(double previousAmount)

{ Enumeration e = _orders.elements();
double outstanding = previousAmount * 1.2;

printBanner();

/I calculate outstanding

while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
outstanding += each.getAmount();

}

printDetails(outstanding);

}
P AU T RE 2 IX A«

void printOwing(double previousAmount)
{ double outstanding = previousAmount *
1.2; printBanner();
outstanding = getOutstanding(outstanding);
printDetails(outstanding);

}

double getOutstanding(double initialValue) {
double result = initialValue;
Enumeration e = _orders.elements();
while (e.hasMoreElements()) {
Order each = (Order) e.nextElement();
result += each.getAmount();

}

return result;
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EIEINR)E, RIS & outstanding  [IRIIGAL I FRdg g~ ™ .

void printOwing(double previousAmount) {
printBanner();
double outstanding = getOutstanding(previousAmount *1.2);
printDetails(outstanding);

}
K, IRATAE il TORTER AR AR A, ZEA7R? ]

PRATHORPIERE o SR UF MR FRIE A 2 Bhidk 79— PRI ke M. BRI E WL A
PR SR - AME, TR S ZHZ A %, HLLREIZAME . W AR 1
EE S Tt X240 (outputparameters , 7] LLAd F /& A 45 9] 22 A R4 A
(BB S 2 YR Nicevirkc o Al S 1K 18

I A AR A B, HESAF R TAE2S D4R . XA, ek
12H Replace Temp with Query (120) J/DIfii AR o U REMEIX A il T $& 454K 1H
W EE, s3I Replace Method with Method Object (135) , XANEMF
AETAS™ 5 2 DG AR, WAL PR e AT,
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6.2 Inline Method

= ANREL AR (method body Wiz 5IL4FK (methodname [AlFE 48 &) fifi .

75 R EOH ] AR N B, SRR BRiZ R 2

int getRating() {

return (moreThanFiveLateDeliveries()) ? 2 : 1;
}
boolean moreThanFiveLateDeliveries() {

return _numberOfLateDeliveries > 5;

}
int getRating() {

return (_numberOfLateDeliveries >5) ? 2: 1;
}

ZMHL (Motivation)

AL LU AL I PR BCR ISV R, XA 2 (AR ST T 2 1o (BT I R AR 2%
I8 B KSR B, T A TS A MY R K A4 PR RS AT S 1. T BE AR LA TR B
i L A R AN A R AZ AT R RS I o SRECUTIE, RNV % XA iR B, BT
R (AR o TR YE R e A R A B, (AR B IR B A 1A AR R

7= ML Inline Method (117) IfEBLE: RTFE A~ FEALUA LSBT R
e AT LRSS inline 21— ASKBURR AT, FEANT SR H L1235 BRI /N B R 4
Kent Beckk B, S:lifi Replace Method with Method Object (135) Z Fij 56X 4 M4,
FEAETT DLSRISANHE I e o R AT DASE AR BT L 1) R B (A 36 R AT ) I8 T 1
FHGT % 1 pR K 2588 inline 3 method object AN %) * o L EEER S~ ik
5, NEBECHTMHMILEIaRE, R REAE - kB &
LLA TR 5

WA AEH TR Z R, R RGT AT B B AT U2 X 5 A R B
i L Z24E (delegation , & R AE X LEZRFEBNAF 2 0] 5 S B i), I8 BOE H #i 2%
1 Inline Method (117) o 448, [RHZJZA HAME, (HAEITAT R ZHA O B
WAL inlining, T ARk IS LEAT TR, TR I8 280 F 1) TRl 2= 25 Bk
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YE¥%: ( Mechanics)

KA E, e e AR ZEM (s not polymorphio .
Wit subclasgif & T XA AL HUAER LK AL inlineft. X4 subdass
TEEES (override) — MRANTELERI R EL.

e HIX AN BRI T WO S

XA B BT T B R R e ok AR IR

gaix, M.

B 1% eR T 2 o

WIRIEZRE 5, Inline Method (117) PR B EAEBAEE IR AR Gtk X T3
A Z R E AL inlining 2557 AR Z O BT 8 & 4 U5 i) oK 4
(accessors -+, = FiE LA LS E 4F JLit. 2 i ARG IX SR k1 Ol

AR AR ARIB S T X FER G B, A A N AZ A XA A Tk
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6.3 Inline Temp
PRE~ MR, Jg MR RERE- K, Wewig T I ERTFIL,
P Az RS HE, B e E R BANREN B .

double basePrice = anOrder.basePrice();
return (basePrice > 1000)

return (anOrder.basePrice() > 1000)

ZMHL (Motivation)

Inline Temp (119) % F- )45 Replace Temp with Query (120) I~ #54>kAliH
FrCLEAE BN IAE G = ). M~ SMAE ] Inline Temp (119) HEME: R
R I HEA 1 o AR S e T T B eR B R IR I . — AR, KRR IR I B AR AN
SHEARMEE, R LUBOL e A L. AR FIX A I AR g T e
FE T — Wl Extract Method (110) , FRELN %K E inline 4k«

YE¥: ( Mechanics)

RIS AR E IR AN final , B E SN final , RJGE41F.
X AT DAAS A5 Z I I AR o 1 I R K.

HENZIG AR WA S S, eI [ IR | 2B a)*
1555 A4 R IE .
RBESUE, g,
B sERTE 5 H 25, IHERIZ R AR i s B R 7 A
gk, K.

Refactoring — Improving the Design of Existing Code



120 65 EHTAHSURIK R

6.4 Replace Temp with Query
PRI LA AN AR & (temp) fRAFHE KLz g 2.

ReXARAE RIS — ML R B (PR Prid&ifisl, query) o KX AN
AR TGRSOy TXEER B | o B e B gl e s i

double basePrice = _quantity * _itemPrice;
if (basePrice > 1000)

return basePrice * 0.95;
else

return basePrice * 0.98;

if (basePrice() > 1000)

return basePrice() * 0.95;
else

return basePrice() * 0.98;

double basePrice() {
return _quantity * _itemPrice;

}

)| *ﬂ ( Motivation)

I B 2 8 P o LA T AT I I, T ELR REAE P e A A ol T I I A2
AR BN A T, B ELE AT SRAE RS A I eR A, DR AT IR
IR A RE VT ) B AT Dy ) ) e AR 8. 2 ST I I A B O~ AN Al sl Cquery
method , HEA[F~ 4> class™ [T o KA IT LRI IXAR AR B o ICRE At 45 Uil
RFER, AEARAESS h XA classi s S M AR .

Replace Temp with Query (120) fEERARIEH Extract Method (110) Z Fij A AT
D ANBIR. RS s AR A DU B, BT AR Y %R AT R e AT ek
iy,

XA EMTFVEEON AR DU IS AR H R K, B TRAE 45 I AR
HNREAAZIHEKGZm. LEHLRETF, HhaaekdE. R
B2 Split Temporary Variable (128) ©%, Separate Query from Modlifier (279)
I AR AR TR B e, AR5 PRI I AR B o SRR AR 480 11 1 e AR 1 2 Sl
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LA R CHIIEIRT B RINED , Rl 7 2R LR P25 (Banfa3r ) # N1
F &)L (query method 2.

fE¥%: ( Mechanics)
5 TR RO
Pt R~ IR I AR
i BEA I AR R L - Ik, BB Splie Temporary
Variable (128) ¥'& 3L AN &,
B Z I AR 5 75 0 4 final.
TR
T AT S22 I AR S A B~ IR
B[ ZIE AR ] 2 B A S AR dR AR B O R
EoKREGE A private, HGIRATRES RIIG E % class 7 21
B, IR S TR X AR
PR TR M SR I B B AT I w2 CRIPE D, it 2 Ui R 4
FABEATA N RN A . MR EHIEW W, W ERHAT Separate
Query from Modlifier (279 .
i, MK
TEiZIGINAS T 5+ S2iE Infine Temp (119) o FRATTH A8 FH 11 I A8 2 AR A7 46
T R EINE R FERXAEIT , AR AT LA

BB~ AT RRE, X AL A 8 2T LD UAT IR, I3RS . AT IR
PRATBE S AT 3R BN LM, BB AT p.26 IOBI 7S FE . IXFEOLT RN
AR R R INEE R ARIA, IR RT UK T A i I A R A 4 O A X
(query) o 488, FEFRNZARME R, SHIXLAMIN A4 A2 i R IER

BRI T, IR RE A PERE R . AN PERE - KE, RATEEAE &,
R A\ VR A A 2338 AT 50 o W SREPERE LI 7 ), (Rt T AAE AR
IR e . R S R AF, IS AARTEAE RO RIS A AL 77 %
RARBATIATER, G AL TT St T RES IR AR 2 AT o 0 Rk B SEAE RREEE
S B AR R 2t AR A 5 1 o
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At (Example)
HoE, T AR BT

double getPrice() {
int basePrice = _quantity * _itemPrice;
double discountFactor;
if (basePrice > 1000) discountFactor = 0.95;
else discountFactor = 0.98;
return basePrice * discountFactor;

}
A B AN I I AR B A . 28K, "R A,

SR I AR i A, B eI I AR D final, A6 A E A2 A

SR IR

double getPrice() {
final intbasePrice = _quantity * _itemPerice;
final double discountFactor;
if (basePrice > 1000) discountFactor = 0.95;
else discountFactor = 0.98;
return basePrice * discountFactor;

}

KA ok, WERAEMT AL, sl o B S k. 2 Prele o, By R
M P A2 AN B IR, Bt AN Z AT IX I . 36T RBTT U el i A2 6

B A HARIEIRE (assignment Bl E 147 2321k XA H ok

double getPrice() {
final int basePrice = basePrice();
final double discountFactor;
if (basePrice > 1000) discountFactor = 0.95;
else discountFactor = 0.98;
return basePrice * discountFactor;

}

private int basePrice() {
return _quantity * _itemPrice;

}

HEHIR, RIGHGEH Inline Temp (119) . eI AL H basePrice
H SIS

double getPrice() {
final int basePrice = basePrice();
final double discountFactor;
if (basePrice() > 1000) discountFactor =0.95;
else discountFactor = 0.98;
return basePrice * discountFactor;

1
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. MR, T - A (WrERSRGERES MBS N8R ) . BT [T~ 4
EL4 & basePrice  [i/a— AN5IH M, FrLlIRIE basePrice i I A% & 1) 75 1 5~
IA Bk«

double getPrice() {
final double discountFactor;
if (basePrice() > 1000) discountFactor = 0.95;
else discountFactor = 0.98;
return  basePrice() * discountFactor;

i€ basePrice 2, M LARBIIMERA I~ 4 discountFactor()

double getPrice() {
final double discountFactor = di scount Factor () ;
return basePrice() * discountFactor;

}

private double discountFactor() {
if (basePrice() > 1000) return 0.95;
else return 0.98;

}
PRE, RGN E basePrice B~ MW, K24 LIRS
discountFactor() !
%, getPrice() AR T IXFE:

double getPrice() {
return basePrice() * discountFactor();

}
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6.5 Introduce Explaining Variable
e~ AERRE .

Wiz kil sl (i — ) R4 FROBCHE— AN I I AR B, DL AR B A FROR AR
ReRBA M.
if ( (platform.toUpperCase().indexOf("MAC") > -1) & &

(browser.toUpperCase().indexOf("IE") > -1) &&
waslnitialized() && resize > 0)

{
/l do something
}
final boolean isMacOs = platform.toUpperCase().inde xOf("MAC") > -1;
final boolean isIEBrowser = browser.toUpperCase().i ndexOf("IE") > -1;

final boolean wasResized = resize > 0;

if (iIsMacOs && isIEBrowser && waslnitialized() && w asResized) {
/I do something

}

ZMHL (Motivation)

FIE AT AT REARH AT LAY B o IXRIE LT, I I AR AT DL B AR ik K
I N LB R 5 A BRI T

48 % (conditional logio * , Introduce Exp/a/n/ng Variable (124) & 54
WA AR AT LA I E R A S S R RS R, BA AN R L o 44 TR I AR
KA T T I 2% A1 R TR S A P 33K T T A4 11 ﬂ‘fﬁ/ﬂm, RS, W]
Pliz H G A ok i i PieEmE L.

Introduce Explaining Variable (124) &~ MR WHIEM T, BEREKIL, &K
AR E. BILVFRZREMEH Extract Method (110) KAk~ BoAURS IR & 3.
BB T8 I AR 5 HAE S AR BN e B A AR BRI, O AT AR X
ZINEA L an® WA M, JF Eel e A . HA A%, M RER S Extract
Method (110) MEULESHATES, A /ntroduce Explaining Variable (124) .
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YEVE ( Mechanics)
P A final IR, B Araif 2 B4Rk 00 19— S aifEnis 5 g |
TS E .
PRk 1 TIBHE R ] X &89, B#oht BRIGH A5,

R I B AEACRS T AL, ARAT LA A, B
o

Gk, ko
R R, AERE AR I

J54 (Examples)
BATA AT FIT 46 -

double price() {
/I price is base price - quantity discount + shippi ng
return _quantity * _itemPrice -
Math.max(0, _quantity - 500) * _itemPrice * 0.05 +
Math.min(_quantity * _itemPrice * 0.1, 100.0);
}
KBS, AL AT DAL ER GRS M. HRAM, K (base
price) £ T¥&E (quantity) RLLEAM Citem price . TRRBICX~ K4
RIS Im AR E

double price() {
/I price is base price - quantity discount + shippi ng
final double basePrice = _quantity * _itenPrice;
return  basePrice -
Math.max(0, _quantity - 500) * _itemPrice * 0.05 +
Math.min(_quantity * _itemPrice * 0.1, 100.0);

}
G HE T [HERLl My ] B85 a9, B LR RN & & ¥k basePrice I
AR &

double price() {
/I price is base price - quantity discount + shippi ng
final double basePrice = _quantity * _itemPrice;
return basePrice -
Math.max(0, _quantity - 500) * _itemPrice * 0.05 +
Math.min( basePrice *0.1, 100.0);
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RIE, HA I (quantity discount B THEERHR R, 25 R i i 4%

quantityDiscount

double price() {
/I price is base price - quantity discount + shippi ng
final double basePrice = _quantity * _itemPrice;
final double quantityD scount = Math. max(0, _quantity - 500) *
_itenPrice * 0.05;
return basePrice - quantityDi scount +
Math.min(basePrice * 0.1, 100.0);

}
BeJr, BFHEIZ Y (shipping) THTFERRHOR, Rz S45 R T Ik 42 5 shipping
(7 IS Jads T ABH AR RyERE, B BAEARS D2 mT USE SR RIE H R X T

double price() {
final double basePrice = _quantity * _itemPrice;
final double quantityDiscount = Math.max(0, _quanti ty - 500) *
_itemPrice * 0.05;
final double shipping = Math. m n(basePrice * 0.1, 100.0);
return basePrice - quantityDiscount + shi ppi ng;

iz | Extract Method 4-# | iR 151

MxE RS, FRIEE A2 UGN Bk B L E R, BB R Extract
Method (110) . iEFRATTIEI20E A

double price() {
/I price is base price - quantity discount + shippi ng
return _quantity * _itemPrice -
Math.max(0, _quantity - 500) * _itemPrice * 0.05 +
Math.min(_quantity * _itemPrice * 0.1, 100.0);

}
Y 3 o /1 553 e i VA G

double price() {
/I price is base price - quantity discount + shippi ng
return  basePrice() -
Math.max(0, _quantity - 500) * _itemPrice * 0.05 +
Math.min( basePrice() *0.1,100.0);
}
private double basePrice() {
return _quantity * _itemPrice;

}
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RARLLIRAIBENR, RO AR B E R A
double price() {

return basePrice() - quantityDiscount() + shipping( );
}
private double quantityDiscount() {

return Math.max(0, _quantity - 500) * _itemPrice * 0.05;
}

private double shipping() {
return Math.min(basePrice() * 0.1, 100.0);

}
private double basePrice() {
return _quantity * _itemPrice;

}

R =AM Extract Method (110) , Ky [E~ X% (ATATH 4y, #RATLAAR
P AW HEELIH XL H R R, — JFin T X 2807 ok 205 01 4
private AR BN GAR TR EEATT,  FenT LA B B IOX 6 R E U7 e R . FRIE K
B, Extract Method (110) ) TAE &S IEALL Introduce Explaining Variable (124)
KAF Ko

WA, NAZLEA AWHEAE ] Introduce Explaining Variable (124) We? 2% /&: 7E
Extract Method (110) THFEL R HE N TAERI . MR IRELIRM L MIF K=
JREAS R VL, Al Extract Method (110) #53E5 . XFhiEmLT Feosfil
H Introduce Explaining Variable (124) #HBhFRIFHENNY, RGHHEET - DiEE
LIp. FEEREEE G, RELTLUSH Replace Temp with Query (120)
BRI A LR PR IR A b, DL, WERRIEATH] Replace Method with
Method Object (135) , 24k T | N 1A FIS L6 g 08 2 s At A7 JLANME
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6.6 Split Temporary Variable i 2 &)

PREIFR P A B I AR e R~ Wk, B A RIS R, AR NMEM
IS 48 5 (collecting temporary variable .

BERSERUCURAE, B3 — NSRS R ) I A

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

temp = _height * _width;
System.out.println (temp);

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

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

ZMHL (Motivation)

I B A H A PN [ o, J0% BRSBTS R A AR% 5 3500 A8 i bl 22 A
[R5 AT T AR FH I I A 5 ] A A 5 S SR 481 1 7 3472 5 (loop variable) [Beck]
SHPER IR ISATIMSAS (B0 for (int i=0; i<10; i++) AR i)
£ IR 45 & (collecting temporary variabde [Beck] 7 5¢# T i #A4N ok B iz
AR AR SO ETE S N

Br T IXPIRE O, AR 2 I A R TR A7 BOUKAUIS s F g R, DUE R
Jr AT SR I I AR N AZ R ke i R e TR L T e R
MIAE A AR T~ ALLE MTTE. QUR RN AR R AR 2 A TUE, BN s
e CRIfED b2 A A, RN AR UK ADoifEe [ AN A2 &k $H Py
PEATRI s, 2 AR B B3 A

ﬁz/f ( Mechanics)
6 [ FREIfE ] 2 I it s i = R L2 — (AL, B2 R

WMEMEZREEAR Ti=i+  HFEEER] BR, gERXEAD
LGS, BAMAER e . £ ENERRYZR
. FrreEs . B stream E A FEEE (collection) RINJGE .
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R 1) 1 I A0 75 W] W final o

LAz I I A2 e 22 2= IR B A D J, A8 DS i 0T 2% M B 22 4 10 P 51 A
w ARENTS I A

FES= UOUREAL,  FHT 75 W s S i i A

ik, Wik

BIRTESLE R TE . FFRHEAE W bR I AL 5 5 44, BT A i
51 s

{9 ( Examples)

TS B AT AT (haggis 1EANMER B TR AL, # kIR
AT R ET AP Riesh . — BUNEE, SS ANE A
T ARE RN . MR e, BT O S ATT da sl

double getDistanceTravelled (int time) {

}

Hig

double result;

doubl e acc = _prinmaryForce / _nmss; I B - IRE AL
int primaryTime = Math.min(time, _delay);

result = 0.5 * acc * primaryTime * primaryTime;

int secondaryTime = time - _delay;

if (secondaryTime > 0) {

double primaryVel = acc * _delay; // B BT ORI AL
acc = (_primaryForce + _secondaryForce) / _nmass;
result+=primaryVelsecondaryTime+0.5*acc* secondaryTime

* secondaryTime;

}

return result;

AN TN R TG o RS BIT 1 ace AR AR M IR, acc 22

EAWADUE: B RORAET DGR e 2R A A LR
TSI o KA AR AR 1R AR VY
G, BAERBOT UG A SOX A I AR B A4 FK, JFREBT I I I A2 R A BT final o
BT ORIICH S KIRMEZ AR ace AR MPTATI ] AL, A U BT IR I I A2
BoJr, AR IR AL TOH 7 W] ace 24

double getDistanceTravelled (int time) {

double result;

final double primaryAcc =_primaryForce /_mass;

int primaryTime = Math.min(time, _delay);

result=0.5* pri maryAcc * primaryTime * primaryTime;
int secondaryTime = time - _delay;
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if (secondaryTime > 0) {
double primaryVel = pri maryAcc * _delay;
doubl e acc = (_primaryForce + _secondaryForce) / _mass;
result+=primaryVelsecondaryTime+0.5*acc* secondaryTime
* secondaryTime;
}
return result;

}
BRI I AL i A RR g, B HURIHIEUE ace ARV AoifE. TREHYIA
final, #ifRE B K. K5, AL ace A= IRBIRALAL T8 75 1
acc o BUAE, FOFIFEIFINK, — DIESNZBAT )

INJe s BARELAEEE acc ARG S IR . 3K RBA IS 1A i P22 5 4 )
i, ARZE AR AR BRI AR, ERKIHRE ace AR M5

= AT

double getDistanceTravelled (int time) {
double result;
final double primaryAcc = _primaryForce / _mass;
int primaryTime = Math.min(time, _delay);
result = 0.5 * primaryAcc * primaryTime * primaryTi me;
int secondaryTime = time - _delay;
if (secondaryTime > 0) {
double primaryVel = primaryAcc * _delay;
final double secondaryAcc =(_primaryForce+_secondaryForce)
/ _mass;
result += primaryVel * secondaryTime + 0.5 *
secondar yAcc * secondaryTime * secondaryTime;
}
return result;

}
U, IXBUCH 8 AT DU JRAGE S 2 JUE B Tk 2 m.  (FRERPRIE,
XL AT 40 T — IRAEAAT A LI T LA A R 2

PR IRSEAET (haggi® A FhOME L3, O NEREEE E HAE . thT
THEEE AT AR, IR DMGER BBk 2, XEREAGI k. [0
AR EH -], W0, A s XX IE L, Martin FowlerAR 2+ 22—
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6.7 Remove Assignments to Parameters
PRIGACHD XS~ A S EEEA T E B

LA AR BRI 250

int discount (int inputVal, int quantity, int yearT oDate) {
if (inputVal > 50) inputVal -= 2;

int discount (int inputVal, int quantity, int yearT oDate) {
int result = inputVal;
if (inputVal > 50) result -= 2;

gl *ﬂ ( Motivation)

T TREH e RGN T SO | XA BER R AR AN foo
(XS GAE NS HAE LA R, B T SEORE | R ECE foo , E5IH (&
LR BRI 5T AN WURRTE [BEAN R 55 347 A8 4E, IR
B, Bt SURX AT FEXS [foo iR (51D SRR 5
ARG ERAE R 18

void aMethod(Object foo) {

foo.modifylInSomeWay(); // that's OK
foo = anotherObject;  // trouble and despair will fo llow you

B P UAANEROXFE VR B S BRAR T ARRSRTE I B2 1l HLRYE T pass by value
(f&4E) H1 pass byreference( f&11k) XM i 2 4f% 77 . Javall K H pass by value
e i (FEJG TR » BATR Rt E R T A

7t pass by valudhil™ , SFSEATATIENS,  ABAS 20 ity & e ATAT 5 ma . 8
T pass by referendd* Al RESEIX ™ fE UL,

737 ANEA WIRETE 7 BRI R R AS B IR [ A s HER A 23708 |
A EWA 2, PSR AREEITAE S ¥ AR A 3.

5 Java® , AEFSHORML WERIRE 2T+ RAUE DX T, 51 Remove

Assignments to Parameters (131 .

aR, HRHREAE ] [ 2% (output parameteds [IiE 5, IRAS Db IEAEIX
ZHN o ANRLAEARLETE F oo R H S5
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fE¥%: (Mechanics)
AL AN AR, AR S BUET T .
DA TS HRESNTE ] 5, IR A S H00 51 R, R4l
[ X5 Bl Iy AR S fR 5 T B0 AE | o
EBUBE TE f), ALk B g 2 i i A2 B
e, k.

W ARG i X pass by reference it £ i FH i 4 A I FH i A 1534
FHTEASH. WEREGL /DA pass by referencé& it [ #7IRE
JEXHAE ] o WEREHLL return 7R A AME . R T R 0]
MEA R A, BB AT R M R AR - %, 8T
it hg AEAN IR [F 4 5% N R~ AN BT R A

J5 (Examples)
BT FIX B AR TR -

int discount (int inputVal, int quantity, int yearT oDate) {
if (inputVal > 50) inputval -= 2;
if (quantity > 100) inputVal -= 1;
if (yearToDate > 10000) inputVal -= 4;
return inputVval,

}
LAl i A i B SRR R E B, 15 21T F1IARD

int discount (int inputVal, int quantity, int yearT oDate) {
int result = inputVal;
if (inputVal > 50) result -=2;
if (quantity > 100) result -=1;
if (yearToDate > 10000) result -=4;
return  result;

}
WAL S HONE KRB final , ATSRENE RN [ AN SHORME ] X 5

int discount (final intinputVal, final intquantity,
final intyearToDate){
int result = inputVal,
if (inputVal > 50) result -= 2;
if (quantity > 100) result -= 1;
if (yearToDate > 10000) result -= 4;
return result;
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AREAGAKIN, FIFALHAL final KEMSH BRI, XT3 0 % bR 2
NG T RE, XA IMEIF IR KB . AW AR KK R ET (e, e #)
FA ESHUS TP T B

Java [¥) pass by Value ({4

Javaffi [ "pass by valuel ERA | 7730 XE RGBT 24 K EITAE 5,
Javafil ™% % ] pass by value AT FIJFEFE:

class Param {
public static void main(String[] args) {

intx=5;
triple(x);
System.out.printin ("x after triple: " + Xx);
}
private static void triple(int arg) {
arg = arg * 3;
System.out.printin ("arg in triple: " + arg);
}
}
SRR

arg in triple: 15
x after triple: 5

BBARTGERE TS . (RS EIRATS, MITRIE, AW T
RIRAERFFT W Date HEFR N, AT SR

class Param {
public static void main(String[] args)
{ Date d1 = new Date ("1 Apr 98");
nextDateUpdate(d1);
System.out.printin ("d1 after nextDay: " + d1);

Date d2 = new Date ("1 Apr 98");
nextDateReplace(d2);
System.out.printin ("d2 after nextDay: " + d2);
}
private static void nextDateUpdate (Date arg) {
arg.setDate(arg.getDate() + 1);
System.out.printin ("arg in nextDay: " + arg);

}

private static void nextDateReplace (Date arg) {
arg=newDate(arg.getYear(),arg.getMonth(),arg.ge tDate()+1);
System.out.printin ("arg in nextDay: " + arg);

}
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P A

arg in nextDay: Thu Apr 02 00:00:00 EST 1998
d1 after nextDay: Thu Apr 02 00:00:00 EST 1998
arg in nextDay: Thu Apr 02 00:00:00 EST 1998
d2 after nextDay: Wed Apr 01 00:00:00 EST 1998

MAJTE B, object referenceti%{ifki# ¥ (pass by value . HbI I LME NS
BN FIRES, (XS ET S TR, AR

Java LIKHLEIRA, SRVHRESEbiah final AT S R 207 6 2400

RAg SN S Bibn s b final, FRAGAR 0T LUE SCe e dia ml 0 % . T 2S5l
i final, (HE2RMAHKIN, RIBDIESHD (parametelist) * XFEEFRREA T,
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6.8 Replace Method with Method Object
fRAT— ANRBRREL L% 0 R AR A, AR EIESEAT Extract Method (110) .

REIZAS B HOBIE A BN B, e — ok R AR FR s B 1O B N R (field) o
IRJE AR AT EAAER] N0 B rp R 3 AS K2R o o3 it D B /N R R K

class Order...
double price() {
double primaryBasePrice;
double secondaryBasePrice;
double tertiaryBasePrice;
[/l long computation;

Order PriceCalculator

primaryBasePrice
secondaryBasePrice
tertiaryBasePrice

Price() O 1 compute

return new PriceCalculator(this).compute()

)| *ﬂ ( Motivation)

FAEAAST AW i) 1328 5 /N B pR B DL SR Bl A o I DR AR R AT AR AR A AR 2
PRACY SRMRHR, AT AR OKR A PR AT s

EE, SRR AR R AR S I R B R . SR AR BT R AR R R
Ko AR XA R B AEH FMEN) . Replace Temp with Query (120) T LA
PRIGIEIX ™ AR, EAT IR 2 IR AR TC ik i~ A 75 ZEIRAR (10 2R Ko X T
LT, R BAZAE T ERERE AR THAR Gyt ae)ene) , 45 H R o6 % (method
object [Beck] X% .
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Replace Method with Method Object (135) 4¥s Ft A J) ¥ A B #8 A% i bl H v %
(methodobject I (field) o SR 5 Rk il LIS AN Bixt G4t H Extract Method
(110> it BT RR AL, MK T A 1) R TR o B A AR

ﬁz/f ( Mechanics)
WIEFE N B2 Kent Beck [Beck] B Bk T 74E1k:

@A M class MRS [ RRBEACERZ BREL) &, RIXAS classfit 4.

FEHT class™ g~ /™ final {HI, FHEMRAF SRS K AL R BT BExT % . FRAT TR
AMEIEAR N TEX% ] o[RS, St CIHD R3S s AR R
SR, {EH class™ #ar— ANHEN E IR Z .

8 class™ @~ MR E (constructod , USR5 K 5 B Bk BT G
ZHAE NS

LEHr class® #3724 compute() BEEL.

¥ (HD BRBIARISHE T2 compute() BRECY o W75 ZE0H F VT S 04T
%, L TR S ] I .

TRE N

¥ 1H BR B0 SR BUR R e R IR~ 45080 TR ¥ class 1~ ANBix
%, T fE A (1) compute() %L .

BUEREAT BURATBR B850 1o BT R A A2 S BUAE #0081 fEL 8, i AR AT BUAE:
B MREA KR, A DAL 24

J5 (Examples)

IR IX T TR GES T, FHERKREE. TR AAREK
g OB g2 BT BEA 1235828 B 7 REZRIZ I A o 15 A r] X AN bR 2
WA 4, XSE A ik BB =i,
class Account...
int gamma (int inputVal, int quantity, int yearToDa te)
{int importantValuel = (inputVal * quantity) +

delta(); int importantValue2 = (inputVal * yearToDa te)
+ 100;

if ((yearToDate - importantValuel) > 100)
importantValue2 -= 20;

int importantValue3 = importantValue2 * 7;

/I and so on.

return importantValue3 - 2 * importantValuel,
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T XA RS B A BREON % (method object, i E 4 F A W]~ ANET class
TEUEHT class® BN ixE it~ A final (EIH] LARAE RSB G GRS 5 X Tif sk
W~ NS MR R, el MMEEE - RAT

class Gamma...
private final Account _account;
private int inputVal;
private int quantity;
private int yearToDate;
private int importantValuel;
private int importantValue2;
private int importantValue3;

ARG, BRI 2 AT RIRAE IR RIS HO T R BRI D RTEE, TR
S PR B IX SR S 42

TR, AT AR e

Gamma (Account source, int inputValArg, int quantit yArg,
int yearToDateArg) {
_account = source;
inputVal = inputValArg;
quantity = quantityArg;
yearToDate = yearToDateArg;
}

AE AT DU R A B S R compute() T o BIECT 4TI Account class [f%
J7, BAAISOTAEH _account  {igk:

int compute () {
importantValuel = (inputVal * quantity) + _account . del ta();
importantValue2 = (inputVal * yearToDate) + 100;
if ((yearToDate - importantValuel) > 100)
importantValue2 -= 20;
int importantValue3 = importantValue2 * 7;
/l and so on.
return importantValue3 - 2 * importantValuel,

}
WG, WESIHREL el el TIER K (Z9G, delegate 25 W58 IIX AN bR
¥4 % (method object :

int gamma (int inputVal, int quantity, int yearToDa te) {
returnnew Gamma(this, inputVal, quantity,yearToDa te).compute();

}
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XA AT L) () B AR U o A R I AL S . IRAE B TT LLERAA® X compute()
PRIBCKEL Extract Method (110) , A0 HAF & (argument {4k .

int compute () {
importantValuel = (inputVal * quantity) + _account. delta();
importantValue2 = (inputVal * yearToDate) + 100;
i mpor t ant Thi ng();
int importantValue3 = importantValue2 * 7;
/l and so on.
return importantValue3 - 2 * importantValuel,

}

void importantThing() {
if ((yearToDate - importantValuel) > 100)
importantValue2 -= 20;
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6.9 Substitute Algorithm & ko5

=

PRABBAEFEAN Sk 5 A T MR S
B EAL (method body Bk & — M EL,

String foundPerson(String[] people){
for (inti = 0; i < people.length; i++) {
if (people[i].equals (“Don")) {
return "Don";
}
if (people[i].equals (“John")) {
return "John";
}
if (people[i].equals ("Kent")) {
return "Kent";
}
}

return ";

String foundPerson(String[] people){
List candidates = Arrays.asList(new String[]
{"Don", "John", "Kent"});
for (int i=0; i<people.length; i++)
if (candidates.contains(people[i]))
return people[i];
return "";

FMHL (Motivation)

PR G AR B, AN RN VXA L J LR 575, REETIE LT ek ey
TR R SVEW R . AR AT T DU S R A 5 5, N i B
i i 7 SRR T e TER | AT DA S8R ARV 0 D 5T H 1 /e
(AT I AR A 0 20t - Wi, i BN S0, AR DU B R 00 o Bl 0 i) A
7T EZ R, RS RIL, ERKESSAREZ A, A SR SRR T 5,
PR T B AR JRUE I S . WRRIT AR A I RE e I, i e SR A e Dy e/ s
PSR A A ESR, ARt/ 28R 5 S 5k

Refactoring - Improving the Design of Existing Code



140 56 EHAHLREIREL

A IR AR BB SR S, LM MRS R RE A R . X
i fi th AT BLOGAE I 2 I S o8~ MRS B SO SE, XA SR s L
WZ,

X WU A TR 20T, W A CCAR R T e s, B e
K B2 20% K 00 A AR RIHERR) AT S0 e 00 gt 5 B X /N TR R B, RS AR A
REARATIER® AT S e T AR .

{7 (Mechanics)
HERAFURI 5~ A O D Sk, abeilid g i
FERTEATIINR, $ATE RAHEE . WS RS AR A, AR
WM AR T s, AR #e® , PAIRSE N LW S bt
XF T A testcase (IG5 23 LR IH PR SE AT, JFE 4%

P S RGE A AR o XA A B 2I0E~ > test casel BURWL LA
Lo BL T SRR RRA
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p.8

p.13

p.15

p.53

p.54

417

Jot = E I

List of Soundbites

L)

When you find you have to add a feature to eggam, and the program's code is not
structured in a convenient way to add the featuirst, fefactor the program to make it easy to

add the feature, then add the featutie i /R & I B CLFF 2 RPN IN— ANMERRE, ACHS
SERIE VR TCVEAR Ty e A4,
A A BRI IANFET, TR YRR I EL R 5 AT, SRS TS s 1

Before you start refactoring, check that yowéha solid suite of tests. These tests must be
self-checkingE M A, ZEfa H OB A~ EaENNERALE . XLemtnif |
AR AE )

Refactoring changes the programs in smafistlf you make a mistake, it is easy to findotige

FIBAR R UMD ARAE SRR . RARALT Hf ik, RS ETRIE.

Any fool can write code that a computer cadanstand. Good programmers write code that
humans can understanft {1~ MR BE S HvH 5245 T LB I AXRS . MEA 'S
ARE G BRI, AR IR L

Refactoring (noun) : a change made to the internal structursaffware to make it easier to
understand and cheaper to modify without changisiglitservable behavior of the software.

HH i) - WA AT R, HEOREASR A2 T84T N
HIPE™ » SR Enr B tE, PR B oA

Refactor (verb) : to restructure software by applyireg series of refactorings without

changing the observable behavior of the softwatéd (#hia) : I~ R4 EHEN
(FE) , EAMEE A2 T84T 0 | g
T, RN,

JE N EH
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p.65

p.88

p.90

p.90

p.94

p.97

p.98

p.99

418 JR 2 I

Three strikes and you refactor.

HAL=, = WERH.

Don't publish interfaces prematurely. Mgdibur code ownership policies to smooth refactprin

ANEER R AT L T SR AT BB, A A S .

When you feel the need to write a commesit tfyy to refactor the code so that any comment
becomes superfluousi R B 7 LB SR, 1SR, W T IR AR
(GEZ

Make sure all tests are fully automatic #mat they check their own results.

WORIT AN e 4 A ste, bEfTE A Srhla R,

A suite of tests is a powerful bug detetttat decapitates the time it takes to find bugs.

© RIS AN SRR SR AT & RENS K e A e L R P R B I TR

Run your tests frequently. Localize testsnever you compile - every test at least every day
g iEAT I BRI EHEN R IR X — R B2OPATENIN K.

When you get a bug report, start by writingnit test that exposes the bug.
B R ERR HUR IR, RS A TR R AKX R L,

It is better to write and run incompletet$ethan not to run complete tests.

SRR ST W TR SERRIE T, IR e TR 65

Think of the boundary conditions under whtahgs might go wrong and concentrate your
tests there.

L&A RE BT I S 2 JEI K T 6% AEIR L.

p.100 Don't forget to test that exceptions arsedi when things are expected to go wrong.

PR F NN N2 AT, 9 T A A I 2 5 A7 S s e ST 1

p.101 Don't let the fear that testing can't caadhbugs stop you from writing the tests that will

catch most bugsRZ F 4 TR CEMR A R , MARENRAE, Fh
DU (A AT LA
EES PNEZ (€ NE 1
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A
Account class, 296-98
Algorithm, substitute, 139-40
Amount calculation, moving, 16
amountFor, 12, 14-16
APls, 65
Arrays
encapsulating, 215-16
replace with object, 186-88
example, 187-88
mechanics, 186-87
motivation, 186
ASCII (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
example, 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

B

Back pointer defined, 197

Behavior, moving into class, 213-14
Bequest, refused, 87

E45]

Bidirectional association, change to
unidirectional, 200-203
example, 201-3
mechanics, 200-201
motivation, 200
Body, pull up constructor, 325-27
example, 326-27
mechanics, 326
motivation, 325
Boldface code, 105
boundary conditions, 99
BSD (Berkeley Software Distribution), 388
Bug detector and suite of tests, 90
Bugs
and fear of writing tests, 101
refactor when fixing, 58-59
refactoring helps find, 57
unit tests that expose, 97

C

C++ programs, refactoring, 384-87
closing comments, 387
language features complicating

refactoring, 386-87
programming 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, 86-87
DateRange, 297
Department, 340
diagrams, 30-31
Employee, 257, 332, 337-38
EmployeeType, 258-59
Engineer, 259
Entry, 296
extract, 149-53
example, 150-53
mechanics, 149-50
motivation, 149
FileReaderTester, 92-94
GUI, 78, 170
HtmlIStatement, 348-50
incomplete library, 86
inline, 154-56
example, 155-56
mechanics, 154
motivation, 154
IntervalWindow, 191, 195
Jobltem, 332-35
Laborltem, 333-34
large, 78
lazy, 83
MasterTester, 101
Movie, 2-3, 35, 37, 40-41, 43-45, 49
moving behavior into, 213-14
NewReleasePrice, 47, 49
NullCustomer, 263, 265
Party, 339
Price, 45-46, 49
RegularPrice, 47
Rental, 3, 23, 34-37, 48
replace record with data, 217
example, 220-22
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
guard, 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
data class, 86-87 data
clumps, 81 divergent
change, 79
duplicated code, 76
feature envy, 80-81
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
parallel inheritance hierarchies, 83
primitive obsession, 81-82
refused bequest, 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 of, 32
renaming, 15
replacing conditional logic on price,
34-51
self-testing, 89-91
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, 238-39
motivation, 238
nested, 250-54
replace with polymorphism, 255-59
example, 257-59
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
consolidate duplicate conditional
fragments, 243-44
decompose conditional, 238-39
introduce assertion, 267-70
introduce null object, 260-66
remove control flag, 245-49
replace conditional with
polymorphism, 255-59
replace nested conditional with guard
clauses, 250-54
Conditional fragments, consolidate
duplicate, 243-44
example, 244
mechanics, 243-44
motivation, 243
Conditions
boundary, 99
reversing, 253-54
Constant, replace magic number with
symbolic, 204-5
mechanics, 205
motivation, 204-5

Constructor body, pull up, 325-27
example, 326-27
mechanics, 326
motivation, 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
examples, control flag replaced with
break, 246-47
examples, using return with control flag
result, 248-49
mechanics, 245-46
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, 189-96
example, 191-96
mechanics, 190
motivation, 189-90
organizing, 169-235
change bidirectional association to
unidirectional, 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
encapsulate collection, 208-16
encapsulate 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)
organizing (continued)
replace record with data class, 217
replace subclass with fields, 232-35
replace type code with class, 218-22
replace type code with state/strategy,
227-31
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 object, 175-78
example, 176-78
mechanics, 175-76
motivation, 175
Databases
problems with, 63-64
programs, 403-4
DateRange class, 297
Delegate, hide, 157-59
example, 158-59
mechanics, 158
motivation, 157-58
Delegation
replace inheritance with, 352-54
example, 353-54
mechanics, 353
motivation, 352
replace with inheritance, 355-57
example, 356-57
mechanics, 356
motivation, 355
Department class, 340
Department.getTotalAnnualCost, 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
Domain, separate from presentation, 370-74
example, 371-74
mechanics, 371
motivation, 370
double, 12
double getPrice, 122-23
Downcast, encapsulate, 308-9
Duplicated code, 76

E
each, 9
Employee class, 257, 332, 337-38
Employee.getAnnualCost, 339
EmployeeType class, 258-59
Encapsulate, collection, 208-16
examples, 209-10
examples, encapsulating arrays, 215-16
examples, Java 1.1, 214-15
examples, Java 2, 210-12
mechanics, 208-9
motivation, 208
moving behavior into class, 213-14
Encapsulate, downcast, 308-9
example, 309
mechanics, 309
motivation, 308
Encapsulate, field, 206-7
mechanics, 207
motivation, 206
Encapsulate field, self, 171-74
Encapsulating arrays, 215-16
EndField_FocuslLost, 192, 194
Engineer class, 259
Entry class, 296
Error code, replace with exception, 310-14
example, 311-12
example, checked exceptions, 313-14
example, unchecked exceptions, 312-13
mechanics, 311
motivation, 310
Event listeners, using, 196
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Exception, replace error code with, 310-14
example, 311-12, 316-18
checked exceptions, 313-14
unchecked exceptions, 312-13
mechanics, 311, 315-16
motivation, 310, 315
Exception, replace with test, 315-18
Exceptions checked,
313-14 and tests,
100 unchecked,
312-13
Explicit methods, creating subclasses 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
interface, 341-43
example, 342-43
mechanics, 342
motivation, 341-42
method, 13, 22, 110-16, 126-27
subclass, 330-35
example, 332-35
mechanics, 331
motivation, 330
superclass, 336-40
example, 337-40
mechanics, 337
motivation, 336
Extreme programming, 71

F
Factory method, replace constructor with,
304-7
example, 305
example, creating subclasses with
explicit methods, 307

example, creating subclasses with string,
305-7
mechanics, 304-5
motivation, 304
Feature envy, 80-81
Features, moving between objects, 141-68
Field; See also Fields
encapsulate, 206-7
mechanics, 207
motivation, 206
move, 146-48
example, 147-48
mechanics, 146-47
motivation, 146
using self-encapsulation, 148
pull up, 320-21
mechanics, 320-21
motivation, 320
push down, 329
mechanics, 329
motivation, 329
replacing price code field with price, 43
self encapsulate, 171-74
temporary, 84
Fields
replace subclass with, 232-35
example, 233-35
mechanics, 232-33
motivation, 232
FileReaderTester class, 92-94
Flag, remove control, 245-49
Foreign method, introduce, 162-63
example, 163
mechanics, 163
motivation, 162-63
Form template method, 345-51
example, 346-51
mechanics, 346
motivation, 346
Frequent renter points
calculation, 36
extracting, 22-25
frequentRenterPoints, 23, 26-27,
Function and refactoring, adding, 54
Function, refactor when adding, 58
Functional tests, 96-97
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G

Gang of Four patterns, 39
Generality, speculative, 83-84
Generalization, 319-57

Generalization, dealing with, 319-57

collapse hierarchy, 344

extract interface, 341-43

extract subclass, 330-35

extract superclass, 336-40

form template method, 345-51
pull up constructor body, 325-27
pull up field, 320-21

pull up method, 322-24

push down field, 329

push down method, 328

HTML, 6-7, 9, 26
htmlStatement, 32-33
HtmlIStatement class, 348-50

Inappropriate intimacy, 85
Indirection and refactoring, 61-62
Inheritance, 38
replace delegation with, 355-57
example, 356-57
mechanics, 356
motivation, 355
replace with delegation, 352-54
example, 353-54
mechanics, 353

replace delegation with inheritance, motivation, 352

355-57

tease apart, 362-67

replace inheritance with delegation, examples, 364-67

352-54 getCharge, 34-36,
44-46 getFlowBetween, 297-99

getFrequentRenterPoints, 37, 48-49

getPriceCode, 42-43

mechanics, 363
motivation, 362-63
using on movie, 38
Inheritance hierarchies, parallel, 83

Guard clauses, replace nested conditional  Inline

with, 250-54
example, 251-53

class, 154-56
example, 155-56

example, reversing conditions, 253-54 mechanics, 154

mechanics, 251
motivation, 250-51
GUI class, 78, 170

motivation, 154
method, 117-18
temp, 119

GUIs (graphical user interfaces), 189, 194, Interface, extract, 341-43

370

H
Hide delegate, 157-59
example, 158-59
mechanics, 158
motivation, 157-58
Hierarchies, parallel inheritance, 83
Hierarchy
collapse, 344
mechanics, 344
motivation, 344
extract, 375-78
example, 377-78
mechanics, 376-77
motivation, 375-76

example, 342-43
mechanics, 342
motivation, 341-42
Interfaces
alternative classes with different, 85-86
changing, 64-65
published, 64
publishing, 65
IntervalWindow class, 191, 195
Intimacy, inappropriate, 85

J
Java

1.1, 214-15

2,210-12

pass by value in, 133-34
Jobltem class, 332-35
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JUnit testing framework, 91-97
unit and functional tests, 96-97

L
Laborltem class, 333-34
Language features complicating refactoring,
386-87
Large class, 78
Lazy class, 83
LengthField_FocusLost, 192
Library class, incomplete, 86
List, long parameter, 78-79
Listeners, using event, 196
Local extension, introduce, 164-68
examples, 165-68
mechanics, 165
motivation, 164-65
using subclass, 166
using wrappers, 166-68
Local variables, 13

no, 112
reassigning, 114-16
using, 113-14

Localized tests, 94
Long method, 76-77
Long parameter list, 78-79

M
Magic number, replace with symbolic
constant, 204-5

mechanics, 205

motivation, 204-5

Managers, telling about refactoring to,

60-62

MasterTester class, 101

Message chains, 84

Method and objects, 17

Method calls, making simpler, 271-318
add parameter, 275-76
encapsulate downcast, 308-9
hide method, 303
introduce 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 code with exception,
310-14

replace exception with test, 315-18

replace parameter with explicit methods,
285-87

replace parameter with method, 292-94

separate query from modifier, 279-82

Method object, replace method with,

135-38
example, 136-38
mechanics, 136
motivation, 135-36

Method; See also Methods

creating overriding, 47
example with Extract, 126-27
extract, 110-16
mechanics, 111
motivation, 110-11
no local variables, 112
reassigning local variables, 114-16
using local variables, 113-14
finding every reference to old, 18
form template, 345-51
example, 346-51
mechanics, 346
motivation, 346
hide, 303
mechanics, 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)
push down, 328
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 constructor 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
removing assignments to parameters,
131-34
replace method with method object,
135-38
replace temp with query, 120-23
split temporary variables, 128-30
substitute algorithm, 139-40
creating subclasses with explicit, 307
replace parameter with explicit, 285-87
Middle man, 85
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
motivation, 142

Movie
class, 2-3, 35, 37, 40-41, 43-45, 49
subclasses of, 38
using inheritance on, 38

MVC (model-view-controller), 189, 370

N
Nested conditional, replace with guard
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, 260-66
example, 262-66
example, testing interface, 266
mechanics, 261-62
miscellaneous special cases, 266
motivation, 260-61
NullCustomer class, 263, 265
Numbers, magic, 204-5

O
Object; See also Objects
introduce null, 260-66
introduce parameter, 295-99
preserve whole, 288-91
example, 290-91
mechanics, 289
motivation, 288-89
replace array with, 186-88
example, 187-88
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, 296-99
mechanics, 295-96
motivation, 295
Parameterize method, 283-84
Parameters
add, 275-76
mechanics, 276
motivation, 275
remove, 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
example, 293-94
mechanics, 293
motivation, 292-93
Parent case statement, 47
Parse trees, 404
Party class, 339
Pass by value in Java, 133-34
Payroll system, optimizing, 72-73
Performance and refactoring, 69-70

Polymorphism
replace conditional with, 46, 255-59
example, 257-59
mechanics, 256-57
motivation, 255-56
replacing conditional logic on price code
with, 34-51
Presentation
defined, 370
separate domain from, 370-74
example, 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 over to, 49
Price.getCharge method, 47
Primitive obsession, 81-82
Procedural design, convert to objects,
368-69
example, 369
mechanics, 369
motivation, 368-69
Programming
extreme, 71
faster, 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 statement method, 8-33

mechanics, 329
motivation, 329
method, 328
mechanics, 328
motivation, 328

Q
Query
Replace Temp with, 21 replace
temp with, 120-23 separate
from modifier, 279-82
concurrency issues, 282
example, 280-82
mechanics, 280
motivation, 279

R
Reality check, 380-81, 394
Record, replace with data class, 217
mechanics, 217
motivation, 217
Refactor; See also Refactoring;
Refactorings
design changes difficult to, 65-66
how and where to, 382-87
when adding function, 58
when doing code review, 59
when fixing bugs, 58-59
when not to, 66
when to, 57-60
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, 1-52
to achieve near-term benefits, 387-89
and adding function, 54
C++ programs, 384-87
and cleaning up code, 54 code
before and after, 9-11 comments on
starting program, 6-7

defined, 53-55
and design, 66-69
creating nothing, 68-69
does not change observable behavior of
software, 54
first example, 1-52
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 complicating, 386-87
learning, 409-12
backtrack, 410-11
duets, 411
get used to picking goals, 410
stop when unsure, 410
makes software easier to understand,
56-57
noun form, 53
origin of, 71-73
optimizing payroll system, 72-73
and performance, 69-70
principles in, 53-73
problems with, 62-66
changing interfaces, 64-65
databases, problems with, 63-64
design changes difficult to refactor,
65-66
when not to refactor, 66
programming styles complicating,
386-87
putting it all together, 409-12
reason for using, 55-57
reducing overhead of, 389-90
resources and references for, 394-95
reuse, and reality, 379-99
developers reluctant to refactor own
programs, 381-93
implications regarding software reuse,
395-96
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
verb form, 54
why it works, 60
Refactoring tools, 401-7
practical criteria for, 405-6
integrated with tools, 406
speed, 405-6
undo, 406
technical criteria for, 403-5
tools, technical criteria for
accuracy, 404-5
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
separate 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
motivation, 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 totalAmount, 27

Rule of three, 58

S
Salesman class, 259
Scoped variables, locally, 23
Self encapsulate field, 171-74
example, 172-74 mechanics,
172
motivation, 171-72
Self-encapsulation, using, 148
Self-testing code, 89-91
Setting method, remove, 300-302
example, 301-2
mechanics, 300
motivation, 300
Shotgun surgery, 80
Site class, 262, 264
Software
and refactoring, 56-57 refactoring,
does not change, 54 refactoring
improves design of, 55-56 reuse, 395-
96
Speculative generality, 83-84
StartField_FocusLost, 192
State/strategy, replace type code with,
227-31
example, 228-31
mechanics, 227-28
motivation, 227
Statement
case, 47
class, 351
Statement method, decomposing and
redistributing, 8-33
Statements
parent case, 47
switch, 82
Subclass; See also Subclasses
extract, 330-35
example, 332-35
mechanics, 331
motivation, 330
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Subclass (continued)
replace with fields, 232-35
example, 233-35
mechanics, 232-33
motivation, 232
using, 166
Subclasses
creating with explicit methods, 307
replace type code with, 223-26
example, 224-26
mechanics, 224
motivation, 223-24
Superclass, extract, 336-40
example, 337-40
mechanics, 337
motivation, 336
Surgery, shotgun, 80
Switch statements, 82
Symbolic constant, replace magic number
with, 204-5

T

Technology transfer, 395-96
Temp
inline, 119
replace with query, 120-23
example, 122-23
mechanics, 121
motivation, 120-21
Template method, form, 345-51
example, 346-51
mechanics, 346
motivation, 346
Temporary field, 84
Temporary variables, 21, 128-30
Temps, See also Temporary variables
removing, 26-33
Test
replace exception with, 315-18
example, 316-18
mechanics, 315-16
motivation, 315
suite, 98
TestEmptyRead, 99
testRead, 95

testReadAtEnd, 98
testReadBoundaries()throwslOException,
99-100
Tests
adding more, 97-102
and boundary conditions, 99
bugs and fear of writing, 101
building, 89-102
adding more tests, 97-102
JUnit testing framework, 91-97
self-testing code, 89-91
and exceptions, 100
frequently run, 94
fully automatic, 90
localized, 94
unit and functional, 96-97
writing and running incomplete, 98
TextStatement class, 348-50
thisAmount, 9, 21
Tools, refactoring, 401-7
totalAmount, 26

replacing, 27
Trees, parse, 404
Type code

replace with class, 218-22
example, 220-22
mechanics, 219
motivation, 218-19

replace with state/strategy, 227-31
example, 228-31
mechanics, 227-28
motivation, 227

replace with subclasses, 223-26
example, 224-26
mechanics, 224
motivation, 223-24

U
UML (Unified Modeling Language), 104
diagrams, 24-25
Unidirectional association, change to
bidirectional, 197-99
example, 198-99
mechanics, 197-98
motivation, 197
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Unit and functional tests, 96-97
Up front design, 67

V

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

mechanics, 125

motivation, 124

local, 13

locally scoped, 23

no local, 112

reassigning local, 114-16

split temporary, 128-30
example, 129-30
mechanics, 128-29
motivation, 128

temporary, 21

using local, 113-14

View, 370

w

example with Extract Method, 126-27 Wrappers, using, 166-68
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Alternative Classes with
Different Interfaces,
p85

Rename Method (273), Move Method (142)

Comments, p87

Extract Method (110), Introduce Assertion (267)

Data Class, p86

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

Fncapsulate Collection (208

Data Clumps, p81

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

Divergent Change, p79

Extract Class (149)

Duplicated Code, p76

Extract Method (110), Extract Class (149),
Pull Up Method (322). Form Template Method (34%

Feature Envy, p80

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

Inappropriate Intimacy,
p85

Move Method (142), Move Field (146), Change Bidirectiona

Association to Unidirectional (200), Replace Inheritance

Incomplete Library
Class, p86

Introduce Foreign Method (162),

[ntroduce [ocal Extension (164°

Large Class, p78

Extract Class (149), Extract Subclass (330), Extract
[nterface (341). Replace Data Value with Obiect (175

Lazy Class, p.83

Inline Class (154), Collapse Hierarchy (344)

Long Method, p76

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

Dacnvnnncan CoanAditinnal(DDO)
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Long Parameter List,
p78

Replace Parameter with Method (292), Introduce
Parameter Object (295). Preserve Whole Obiect (288’

Message Chains, p84

Hide Delegate (157)

Middle Man, p85

Remove Middle Man (160), /nline Method (117),

Replace Deleaation with [nheritance (355

Parallel Inheritance
Hierarchies, p83

Move Method (142), Move Field (146)

Primitive Obsession, p81

Replace Data Value with Object (175), Extract Class (149),
Introduce Parameter Object (295), Replace Array with
Object (186), Replace Type Code with Class (218),
Replace Type Code with Subclasses (223),

Refused Bequest, p87

Replace Inheritance with Delegation (352)

Shotgun Surgery, p80

Move Method (142), Move Field (146), Inline Class (154)

Speculative Generality,
p83

Collapse Hierarchy (344), Inline Class (154),

Remove Parameter (277). Rename Method (273’

Switch Statements, p82

Replace Conditional with Polymorphism (255), Replace
Type Code with Subclasses (223), Replace Type Code

with State/Strategy (227), Replace Parameter with Explicit

Temporary Field, p84

Extract Class (149), Introduce Null Object (260)
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