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Refactoring—Thinking and Practice

£ —#84. What is Refactoring?

IT4R

B R A G AR o AU RIS I TA RIS ERIVEA. B2 1T R AR R
FAFRE . ERACUDREAL AT I, Rl LA H AN G A R A UEZ M T A RS %
PR, PG REHEE . A5 BRIEE T RG-SR D 4Lk AR > 2 18], S,
XALAF ARG LT BeAT 1) o 2 B AR AR i 4 JRy B H o R ARAAN RE R BX R U IaAT A4
RAFBEE. (WRARE, BeL APl T . )

PRI E LR, A BB E I MBS WARIRI D RGR ARG Bt BlE
R ANERER, RIS N AR IR A . IR Ul X ARAMACRS, ik
B, EAWES . R, RAKIREE SRS DA L 2R BB EN RS, R
TRUFT I R e RE NS S L AR K I AT g . AL, ARAGE TR S, A BT, &
fhy 3ES T

TRl quick-and-dirty F)J7i%, IR ARG L, T2t FAR AR BIXA A
B e WIS UIRE, TR WEOR IR ZEH HR ] BATT TR, P5HK,
RSB X T IRORIARSE, IR, BRARIAREISL S, mHEfcafriaft, kg k.
IRJE UREEINACRS AL I T NREP DO IS B o AR GUEORAE LABEAE 257 R A
A OBOREE BT RGERT AL RRTERK

XM DU DN AR R, SRR RS, XA B OO R BLE R
RN G AEIE o R DA FATIANKIE A ] o o

RIS ) R ) B U AN AR A AN R . R, EERHLIEACRS AL, IR AT
WA o BERAEE G IS 2R/, IRASEEE —F T AR AU . W EA R
WRIE , TSR A% RS AR 7 (S0 3 I BT (R D 68 o G SRR T SEAEAR A R I ) 25 R AR SR (AR
A SRR I o) 5 B A A o A, SEICR T HAE, b RATKAL Refactoring..

+4 2 Refactoring?

AN N #A H O Refactoring IE X, JREARATIUFRE R — 3G . A%
e b, Xt Refactoring AT ER R4 5T Raloh Johnson 1% 24K 5 A7 Ui il /) «

Refactoring is the process of taking an object design and rearranging it in various ways to
make the design more flexible and/or reusable., There are several reasons you might want to do
this, efficiency and maintainability being probaly the most important.

Martin Fowler[Fowler]#% Refactoring & XA P4y, —H53 ki JE
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Refactoring (noun): a change made to the internal structure of software to make it easier to
understand and cheaper to modify without changing its observable behavior.
I3 H o W2 B B

Refactor (verb): to restruct software by applying a serials of refactoring without changing
its observable behaviour,

Martin Fowler )44 18] 7 Uit 2 1 Refactoring A& X6 4R A2F P 3 45 K4 (1) el AR, 3Bl e 2% 1) iy
SETEARE SRR P P EEHIAT A, XA i) H Rt e o Tk e A B P, SR S e
e s JEAR Y Refactor & —FRAF AT Ay, XM E AL B 738002 ] — R A
refactoring.

BTG R AT LD A #F # RE R S D TR s, anBEAT 4T BN Seqh . PEREDLILAESE, H A
AT B AR B ATYES H B A 2 Refactoring e XM U DR KR AT EEAT
4, M Martin 1RV, B2 Refactoring 2 B SEIAT A Thie, 2 J5 BAESEIAT 4T
BEo AT, AVE R Em 1 IE 2 FABRORE 7 01, HRANTT ZE AN SR A0 R R T A4k .

Refactoring [& 1|

Two Hats (PITRIE T

Kent Beck $#&H XA A, WERARLEAE A Refactoring T A 4K, ARAETF AT (0] 7325 Y
MAFERES): BEIMIIRER refactoring. MGMMIIRERT, ARANN X SURARAT 28477 (1) ALR,
PRIGELESE I D RE . XA, ARSI RIS, AR5 LhX S Re e it . R —
TiiE ¥ refactoring I, VREACAVRANAXIE IAEADE hee, AR FUEAEEAARNS . AN
B CBRAEARILCATT A T — D)o R R Refactoring B8 1 — AN gt S A5 (1) 452 H
IS} S0 A

TE— NIRRT RO R, VR 0T B M AT e IX P TR o URIF LRI In— AN DhRE, X IR
IRE, W ROk A 248 S 4 — a5, BT DhRes e g S 7 (B i o DRIk, PR 38 0 o)
REMME -, e | refactoring MEFo —2& )L, USSR T, FRIET refactoring [MIE ¥,
W TR TE . S0 TR R LS, ARATRE A AR I ARAD AT AT R () 5 R M LR
IX AR AT e E -

ST P THUNE A2 # () e s AN b R AR AR UR ) LR T R, AR ANE R A — e i, — &
b TRY o Rl TEL = R AP Gt G X 18

Unit Test

LREFFACTD ) AT 844 T AR FR A Refactoring )22 41 . Refactoring 1T H 2 4L 1)
PG UEHHRARAIE Refactoring 2241

R, ZENHIR FIE R R nTMEAT W IRFEAAL, BRI RE, 25
WHERT. T HAA HCAWEE. 55, HEAT Refactoring MUEIRAFFCIFAR 170 i, 3
LERA S PUE ] 2 A2 1) Refactoring ST KILAEREE A& P IHFA %4, Hk, HUuiM TR
ANREARGF S FE “HEIES “ 1) Refactoring #4F, WIRAR AL —FHT11) Refactoring 7545, T
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HAHE N R IX Ff refactoring AR AT H o

H LRI E A 5 Refactoring 224 MEARW Ty HA R 7% BARIRATARE TR
BANRLETHA IR, HWRAE Refactoring 2 B I MR BLAE R T, FRAi Tl 2 4
WIS Refactoring IR T ARG AT ALEAT N o B AL IR BEW /LR DIANHEAT N T-7
A DL T B S B I HIAT A BIR

FE A i S A T RO XUnit R4 T lNAHES, 2 HERR W T Kent Beck A1
Eric Gamma >4 Smalltalk 1 4111 ¥ /%

Eric Gamma Xl 1 52 22 1 8 28 13X A IR 14

The few tests you write, the less productive you are and the less stable you code becames.
The less productive and accurate you are, the more pressure you feel.... You would see the
calue of the immediate feedback you get from writing and saving and rerunning your own unit
testso

N WK B Javaworld, PN Sun TFACE FER T ARATRIAT S ST R AS A 4 EIB
XA AT A A

We can never over test software, but we seldom test it enough. .. Unit testing is a critical,
but often misunderstood, part of the software development process. Unit testing involves
individually testing each small unit of code to ensure that it works on its own, independent of the
other units. In object-oriented languages, a unit often , but not always, equivocates to a class.
If developers know for certain that each piece of the application works as it was designed to do,
they would realize that problems with the assembled application must result from the way the
components were put together. Unit testing tells developers that an application ‘ pieces are
working as designed.

WA B CRIRFIIRT . o A QAR LT AT Re A4S . HEs b, A
AEATUESS T LAIE TR — i, PR R AT 15 /O FRA AR 3t — 2 AN Y, s =4 8 I —J
WINRENS, JRSEHIAT h— @ B BRI . S5 — U7, R Z AT ToAh, Il
RefE etz b, U RS s Eh (1)K A w4 Ref .

XA 1999 4E 3 £ Kent Beck 1 Gamma ) Junit JMAHES 2 J5 4 58 A HERH T .
JUnit 52 XP HEHE T H2Z —. XP #E— NI A test-first design. K Test First Design
JiiEs PRAEG S — AN HIIRERT S — R ICI, e RN SEIUH o) e 5 2 AT g o A
AR . XA, RSB R RIM, BAUEE H Bt b 7 ik IX e e s i Dhisty .

JUnit [R5 RIS K D REJL Pk A r 20824 T s ook ) AR, BBy T
DAk FA UEH R B R A AU R TEAA Y, S SR AE A ON AU A B i [, 3R {5
Lo ITA AR AL HBAN 22 520 S AT I D RE o I C 28 ok B A AR i) — 87y o G TP iX— 14,
Kent Beck 7E'E 1] (Extreme Programming Explained) H#5H :

Any program feature without an automated test simply doesn’t exists. Programmers write
unit tests so that their confidence in the operation of the program can became part of the program
itself. Customer write functional test so that their confidence in the operation of the program can
become part of the program, too. The result is a program that become more and more confidence
over time — it becomes more capable of accepting change , not less.

BTN A FEA AR R

Lo Bt — AN Rk

2. SR IY L2 S RN DY A I 7 AL B SRR 2 AT S B

3. WA R, SN, HEARgm R By, IX I AR s e T AR )

I AE S
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4. AE JUnit PIATPrA R, BN 23R IR
5. G5 Sba AU, H A TR AERE .
6. fE Junit "FIZATHTA I, GRAEPTA IR e iE s, — B il uEe,

1kt o
7. FRE— PROEAH M NRAHEER, S5, 1218, BENESRE, 5
i i

PG 5 MR s, A ORI P A0 DA% B8 AN 2 DB 22 1 Kent Beck ii:

You don’t have to write a test for every single method you write, only production
methods that could possibly break. Sometimes you just want to find out if something is
possible. You go explore for half an hour. Yes,it is possible. Now you throw away your
code and start over with tests.

7 —fiE# Bric Gamma i

You can always write more tests. However, you will quickly find that a fraction of the
tests you can imagine are actually useful. What you want is to write tests that fail even
though you think they should work, or tests that succeed even though you think they would
failo Another way to think of it is in cost/benefit terms. You want to write tests that will pay
you back with information,

PRAT 2 A BGIR ELAR G, (HU S S B IR I g e i, 1 i N FE BT 1 K
B, ARSI . {22 WILLAM WAKE :

Unit Tests can be tedious to write , but they save you time in the future (by catching
bugs after changes). Less obviously, but just as important. Is that they can save you time
now: tests focus your design and implementation on simplicity, they support refactoring,
and they validate feature as you develop.

PRI 2N A BTG AT BE S IR B g i, DR OR dn SRARAE A AR T e, A Y
WA A R . G52 b, M S AR A s, DR RATT LR AR R B A L 1) 5
A, WERARAES T, DR N 2R R . IR LR TR, AR SR
T SUR IR, HIX— s TR R

BRI A B0 — 0 23, T AN ST FR 0 1 T I 56 BRI AT 55 St i )
H A . B D1 T e 2 —SCIN () AE g S ARHY, A6 2 — LIS ) £ PR ) N ) AXAD
A6l — SEIN W] AEAS BT, AEARATT 55 22 OIS TR AE O o AR AT — D AT IR R — P,
—ANNNR R AT e AE S AR — AR R, HEAa LRI R ESUE—A
bug FEAEAR ], fH 2 ZAR FIRXAE Y bug E12—AN KR8 AR AR BER AT F 3)
R B, A —EARIMAN—ASE DI Re, 10 BR 2 d R R 8 28 J5ok A A7 A4
bug, TMHAA KT 5 YR LE P A A ST T bug.

Small step

Refactoring ¥ 55— Mg Mg /e B — 20 S IR TAE, Spb 880, AT,
{RIUFE refactoring [FIFE/T A2 %2 421 o

WERAR— M T RZ MBS, B ARA T REN NMEZ 1 bug, ACHDEEHE L. W AR
RIE SOTFAIER,  ZEARIR 0] 21 Jr A FRPpR A 70 PR

et AN 2 JOR AR

® T refactoring MLy o X ECH T AT BEAE BRARACAS . I FR G0 00 I e g A B

4
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B R I P AU AR T 4R o B TR AU i TR
® WIRXSH#E Refactoring ML EAT TR, He 'S ook, WRELH
THIEINR, BB XA IC R % [E 2] 7 ARBT I i, AR e EE .
IBAT T, PRAIE S G AR 2 TEA I o
® RIEACHD T B BLR AL S i o S AT AR refactoring, G K AKT
Refactoring 732 H & (M5 TEAE T T, AEARAH ARG O, RIEZ R Prfes—2—

U HE1T Refactoring.
® L UE Y, #HHTERICINR, RUEE el W T ST o B K AR
Az,

® U1} Refactoring % T4 M, RFHFEAEUMAEL
o Afifse)n, HATAMM TR, DRI, SRERA REMATSAT AR
i

W RAR 4% X R 11 20 BR DAl Refactoring, 84 FTREHES NS LR /N,  1E 41 Kent Beck

it «

“I’m not a great programmer; I’m just a good programmer with great habits”.

TR /N D BRI Refactoring JEANSE 4 X SE gk S AT % L&

Ralph Johnson 755 i M 37 K 54505 1 —/MiF 5T /N4 2 Refactoring #8151 535 Al
WEEME R R A . b William  Opdyke 1992 4 f#) 1# -+ i 3¢ ( Refactoring
Object-Oriented Framework) +& A A ) Refactoring 5 — 47 [E2UHEH & o £E R 18 30, Opdyk
R refactoring FAY IR WA 1

People usually think about software changes either at a high level, in term of features to be
added to a system, or atalow level, in terms of lines of code to be changed. Refactorings are
reorganization plans that support change at an intermediate level. Consider , for example, the
refactoring that moves a member function from one class to another. . .

A T SEIXFERY intermediate level #24E, Opdyke $2H T JiiF atomic refactoring [,
(EEEHE

All but the final category of supporting refactoring listed below are atomic; thatis , they are
the most primitive refactorings. The atomic refactoring create, delete change and move entities. ..

. the high-level refactoring are supported by a set of twenty six low-level(atomic)
refactoring.

WY, Opdyke EZGUEMALE—EMATHEZ T, XL ¥ refactoring A2 SRR 711
Observable behaviour. 5 /5 2 [ refactoring RJ LA i 73-fif 43X 22 5 - 1] refactoring i LAIERA
Opdyke tHiIEBH T fth Jir 4 (1) 512 refactoring U1 7ERF— 0 J5i - atomic Z Ji #8454 Ja S it 1
atomic [t 7 L HTHE .

ANDHTHEE AR B D REATUE W O T e, e 2G2S X SSE ], T RANEE 2 ik
KAFRHIX L refactoring 122 4 AN E A VE .

Refactoring |- HAKHHi T IX L PRSI 5T 3547 Refactoring. U R EFAS N BENS 14 B IXFE ) — /N
W—/INL AT Refactoring, AR MAT A5 B A ) refactoring RS ML (IEAHBIC 3 ROk, S 4EANH
[ 0 GAL A TP o DA St s B8 T A 1 M IE W 7] A refactoring T H AT R HE— D (A g .

WVFIREN, B TREIAE, FER°5R 28 Refactoring Hlés Ao XFEHIFR LA
TERAH]

HARAE ] — A refactoring T AEAEEE G /i AU T 07 20 n) 687 25 (1) & A& A bug, ik
D%k RN code review . 1H & IF U1 Smalltalk Refactory Browser )1 # Don Roberts T i,
Refactoring T HANFTS HAACKERE T b1, FE7 53 75 2 1 ok g A4 Hb )7 75 2E refactoring,
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WA 2 FE 1 refactoring. TMHAEX— s b, S5 Z2ARAEM .

Code Review fl Pair Programming

LLORAIE refactoring MIIEMIYE, A FRA MK EHUE 4T Code Review.

Code Review Jii /6 — MARAE — L8 K 20 W] SLAT, AT AT BEIS 1 L 500 1 H #E4T Code
Review, PURIUACHS PAELE M a8, o R RGBT, $eme e K.

[RIFEAE refactoring IEFEH, FATH AT LA Code Review I 51k, 2, BATESGA
AL PR T3 AT N B3 BE 26 R IEAT XA 1) Review e ?

XP WA KR W], Code Review AN & AT KA w4 Refity. H2, XP F11) Pair
Programming JLSEgEX) Code Review ARG, EHHE NG S T-XIiE Code review fE
refactoring 1t 7% 91 Jr gEAZ 2 (45 H . Kent Beck i.:

There are two roles in each pair. One partner, the one with the keyboard and the mouse,
is thinking about the best way to implements this method right here. The other partner is thinking
more strategically:

® s this whole approach going to work ?

®  What are some other test cases that might not work yet?

® [s there some way to simply the whole system so the current problem just disapears?

XTI ITVEREAT refactoring, AT LAZE— MR D1 BAT ARSI —AN W 2447 1) SR s A
AP RCVEH B G G K Refactoring J7vABE 24— ML SUBCA 1 IR OE I 7 VA EAT
refactoring i, 34— AR AT DA B W AR . R AER T OO, M
BEAIRE Y BN ] 58 BOX A refactoring A MERS I, S350 —NRER 0T AR S A, ELARAE
e

The Rule of Three

Don Roberts #i i [] The Rule of Three 414 1 Pattern 1 1% #2156 UE A+ 7> AHALL :
The first time you do something, you just do it. The second time you do something, you
wince at the duplication, but you do the duplicate thing anyway. The Third time you do something

similar, you refactor.

gF Ak

ey A6 UK

— M) Refactoring S5 REE 980 B B v (IR & KA Refactoring (14— # PR il W
SAT N WU IR FF RGP AT B e R RENUR 8L o i AU A A e iR AR 5 222 0
TR E AT AT P () 0 SR AR RS R SR b, S RGN B AR K

6
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KHEAE
il =k any

A H AR (AEENE . o), DRI v 208 2155 SK BT 2SR I R TG, T AN A B R e
“o MR BIHREI A AR Z LG T RE T B R, s e AR A L B R AR R
Refactoring Hef% LA 22 FJ7 Xy R se vt o MR8 oh TSk B 55 S S MW 50 IR A o 7 22, 408

M5 Rk 2Ny, PTLLUE L Refactoring 7 Tl o

Refactoring makes software easier to understand

FEFP I 2 H B2 TR 510 ENLE AT 258 ) oG o (A, 58 XA H A Jf
ARG IS A5 T o

FEFPgn S i NGB, N ESEEPIR A BetT8h. Frik, RIS 5 — MET 2 M 142
W TR HA T RESAE LA H 2 RIS SURIARES, 0 S BRI AR IS #R AN 2, Ath S
LT 6 BTT e B e 2 Pl T30 2 A YA QR PR S A ] Ak, VA8 8 T 2 A U B F 227
Ak o AR, BATAAT AR FERPAE T N RE T, A ATAIA ERAT N 9w i 5 £
FIRENAE TR BRI ? MEE AT N2 AL T LA CPU I L e sle— R ?

R AN NBENS BEARFRATRO NS, A m g U 2R B IS ) 58 BN 38 I Zh BE AT 55
T30 RABABEAR FATHIACHS, 7T B 5 2L L ALFE R I ] o X L ) @, JRATIAE
I S AR IS ANH TG 2228 8B CPU AR, S SLU LS I R # A O e BRE,
PREACHS HIME— H HE I E Zt o ARANRELEATAT 55 B9 TT RN 53 B B U, 48R A O
KA ARAN AT eI A IR S R AR, a AR H L Sk 25— A SRR, Rt otk
SR P P B i 2 e FE 2L

Refactoring 1] AMEAFAR ALY B BEA# , Refactoring SCHFSH/NWZE, BRI JTE. B/
JRiER AR B, BN RS, Refactoring EERAKEE /N0 H Ry ZALH], k42 7 SO AR
I o G R — PR R B A DL 2 T — B, ARERTE 2O M iE4T Refactor.

PRATREIN A, S WA XA F 2 B I S VE R A SO R DA (RO S 4 T — By, 45t
IEVERE, SR BRI BACS 5 % AT A o BEOAIS R AE AR, ARl SE O R . T sk
ARAAS B 1 24 2 LA XA 1) 8o A SRAR AN S A SRR K, B2 f 2 iR AN
DAAEAR B ACAS B BT A BLE], BRARTRICAS R — 3R AN ke, Hz, XME R 5T
13— BB RIS R AEA 2, 8 2 A URAA S (R BEA o« 1AL ] — AN DA AN B
EEHRZHERANSCR . Ll Martin fowler .

When you feel the need to write a comment, first try to refactor the code so that any comment
becomes superfluous.

Martin Fowler [F]i 455 i, Refactoring ANHFEME I I AKHRACAS I BRAF, 10 HJE—HpE
AP PR NARED 22 2D NACRS ) T7 7 %, AR E R — RHEARDIN, JRA] fEoy i1
—HVER, AEEMATALTT AR . 27 2 N 5 e B VRl o AR 23R4T 54T Refactor. 1
RAREIL A CABERE — B, B2 A v, R, XB AU T RE AT 45
1. fh— "N = XKL, refactor 'B . Refactor AR M ACHS () BEAREAS ZAN AN A BE AF i 4%
A B S AR B B R AR AR . I SRR refactor B8 T R GEHIAT N,
A VIR BEAR IS A 1) 8 AR AUR [P EER
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Refactoring improves the design of software

V2 NABGRFEE AE 22— PRI 80 o A ATTIA A AR A A 2 B vt (R B JE ) o SR T 1k A A,
AR A4S T a4t b i, BIEIREN T AL AR AR s o 126K 2 3001 bug ™
AT GhE B

IR 22 TN A T 23 A BT (10 P M A 3t i ™ A B s B R (R P, XS B b AN AT g
] 1F 41 Brain Foote Al Joseph Yoder 7 {Big Ball of MUD) —3CH¥RH, HARFZAEETE
TR Z B LAER 52 LMK R L5, W0 Layer. PIPELINE 2545, (HAESCEH, JLTMK
HARER 2K 4 S5 M TE T R S

X5 T2 BT 23 BRI N 80Uk 1) 18 FH R e BN 12 S 8 (R AR, T & iR
ANJEAE—FFAAHRREIRAF 1) o FRAT 10 5 75 TEAE S8 R SRt K I R vh A e — 22 P iR B R sk
RIREAEE . DRI, FRATT—FFaR I Bt n] BEIEANBEIE A S IR RGN AEAS T, It A AN AT BEAEAR
A BIR L 1) Fe e

- Jihn, RS vt 2 SELFIR, BEAE O R IERN, Bt skl e
B, HWFE RSB MIFR. — AR SER BT AN o] B 58 2 TR X LeA84F,

— HSEIU T AA I B B ) () Be v, IR e AR AN 2 # ), AT AN ] 3 S b o 03 s ok
ARESIIANEZ , i BB R . AT IEAE BT R n] et 5 SEIR AR KF— 3, A X Fil
i Tt 5 i 2 SR AR AN A 7

R AR S BRI BT A AR — BOF AR IR A T B, AEAE SRR AT Ik, — B R 3
TSI B, SR MEXS B AR A o BT LASRAT R TR IHT 1) 0] 52 07 VA 24 1 B2 24X Citerative )
YE Ry — D EEA R

WV AME, 5 H F oA AT I — 28 “ R B i h, AR AEER B0EAR (f
FEBEV IR BRI SCRE S SRR AR, DL W £ s R e B3 38 X R s 2 1 K fig
5% FEBRAE K, EALR R A 722 R RE 8 0 A I RO B — @ IME T, At A T et
BTG, fRRAT TR I ITAT Il o TF R 7 v B AR fiy J A B, AR A I
HEA AT RN E iy B 4], SRS, [RIIAEATAE “ I “ B ik s R 2, AT
TR ZNINTES) . ANERIII RIS 2 AT, ANE R A fy A 2 2 A 5838,
WA RS m NWAE ™), s e, A — IR & T .

PRI R, BESTILIXFE— R SRR R AL, R Refg ik i Aot Bk AL
FPN G MRKN 15545, I 2 T F RGN i ) 80 BeS A7 D) 58 A7 1) 5 ok SE ik
£, SR R R IX RS, PRICTERE I PR SEILRTRE T [ — 3k, iRt
SEILH BT RIS B U SO BRI AR B vt , TGV A 7 SR 78 A s of S B A= )53 Wi A A
SIS A 21 S ko

W RBAT V) SR AT I BEA T V2K SR I AR T it 1) 588 I8 3B AR 2 A R A ). 3
TR LABEAR, — BB R o oK 238 B ) — He AT 48, 10 i 56 1R 2R S8 v Uk W) DG V20 W 30 A
(R AR A, TXAN ISR T o] 36 8% A5 73 125 AR b A3 1) g QAT 252

Refactoring $2 {1t T %} incremental iterative development Iz & (WS FF. B RGMIHAS,
RIS AR 22, T8 IX RS ZE e AP R 2 AR . IR 2450, 5T
LEJUAAN R 5 #AT SAACIS . IK e Refactoring He fE Z IR — it A HER R . T
I HEpR FE A ) SR BE%IA 2] Once And Only Once 555 118 IE & W Bt 1) — AN FEAFR
#fE. Once and Only Once AR ANAE ELEE R AR IRR , (HEN LR AR (45 coRn 3 il AR 45 58 0
BT~ RAMARTEIEMT e 2 W B AR 3 bl () e a4 A%
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Refactoring help you find Bugs

5 W HE AR [ Bt m] DA B R R B buge TR ZARIDAL T R GE R — S8R5 T iy
D SRR S — 0 S — 3 M B AR, AT AR R A E] bug. AR, R IDE 4t
(1) T B A DR ERIXFE ) buge AW AR AR B A IR EF 1 25, B n— AN REA KZ 1)
THE, WA BBREAAKZIPRE, EREETRIRE, REANFEEERZ NI,
PRy LA refactoring {4 #5385 F AR 10 25 44 ST BT, R — AN 20 0] LUBE £ rh OG:  — [0t A
Th, RSMEIRI TAER KK [FRF, T refactoring EL3K small steps, - H A &E—
AT A% I, XA bug IR 5 7 I K .

Refactoring Helps you program faster

1t T fi# refactoring 5, RAIAEZAKIN refactoring REME S ERAF M i il S50 Wiz
PE, Wb bug, (HAEIREINAIEH refactoring FEARMEATEAEIT KA 1T BEIIS R A T R HFE
BB, UREG S AN TR, REE L refactor RS AR L AENS TAERIARAS

M2, Tt A BRI ? AtbAS 2 i e 1) gk i e 2

5 |, Refactoring i S REME IIRAR A TF A B o — NP VTR EA TP 2 e 1F B
PRTERAF TR o BEAFBELXS — 05, I At o A Re s sE . B RS M S R AR 1)
A WP AN FRB, —FFIRAR AT e n] AR RAFIR R, (H&REAE ThRe g m, R
FADIZEWT I e, AR 2K 25 o BEUCUARTR ZEMANBT DI REIT, R0 Z0T46 R 5 PR I T] 25 P it
HKMARRS, B SUFRARID 1) bug. B — I Lh g 75 A6 2 R T 1]

Refactoring S FFUF IS5 R WvE FIBEAEE, e il /R SE PR T & 3R AE . R4 8 mT BAR 1R 8K
PR, A A F ol et

% F Refactoring &% [EH)ic]

AT — MRS AT A8 H CRIRRIT (R ARAEAETRA AL — RSB BRI I, 7T REIEANRE
IRNBI I E AT AR o), 1F 41 Martin Fowler JJT i :

When you learn a new technique that greatly improves your productivity, it is hard to see
when it does not apply.

b3 Refactoring (147 5 AT ) % G H LA 747 S A bl :

Ten years ago it was like that with objects. It wasn’t that I didn’t think objects had
limitations- I’'m too cynical for that.It was just that I didn’t know what those limitations were,
although I know what the benefits were.

{H /2 Martin Fowler F1HAth A\ S0 %€ % T Refactoring W] HES | A )LL) it  FATTw] LA
KEF—F:
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A

IR 2 N HIRE P (AR n] e 5 B0 2 A5 i 90 e A3 AR ™% o W RS X Sef R, F5 250K
AR AT E e 1 45 R R R e A7 AE AU

O/R mapping 7] LA SR POX AN R 8. A FH £k 1) O/R mapping T H {48 S0 5C 2 K
PERITRS . Had, REXRE, iTBA 5 2T A AR

WERARAE I F ARG R B e, T2 EHER A 00 Bdia e, 1X — s sg i n] R R A3 1
N,

Bk, FRAEBURE— AN FH A 22 B T RE PP 8 Y. %K O/R mapping B0 OO ¥ .
T R B A b 5 8 1 75 S8 4t J2EE AR 5 St f LI AR IR 42

WERARMARRS AT IZFE— AR 2 2, 2R 0T T 8idm S L H AR K S IX L8 7
ifig.

O %A Published Interface

H 1R % Refactoring #:1F (4 rename method name) #fiSEEA8 T4 10 o [ W) X G AR E
FEUAAZ FIE DL T 45 VR ASEIRAR A I H o AR 545 VR AR X0, IS ARBEANG AN IR & /N0
T

H T ARUE RG] AT AL, AR DA IR PR AE IR BE 45 11 (1) LR AN 25 52 00 I VR IS 2 B
AR o G SRARIA T B A F e I 2R IR AREE , R LB I L b Ty [ ISt S e B AT

fHE, G RARE AT IMEAT BT A X LA AR, S AVREEAIRAS RIS it .
SEE, WK AR ZE (4 Sun JIDK FEEAHESE) B3 /& —> Framework, B4
X R AR o

BPAFIX LA TR E 4% 1 A e g 4R 8 T AR, RUINER R 24 11 . BL{EARA P+
M, —E2&2M, —H&241d Refactoring U M o RO ZHET EH2 1B H 40 IR 21842
o TAERE DA KA, BOIX S A K I A .

AT AR BRI MR v ) /B, AHEENAER R0, HH T Refactoring W 230 K BRAS
AT HAEARIZEZ B R, iR — DN IPEN—DRBEEN 25— A3, B AR IR I 77
LT BETT AN B AR S BUE 80 X SR AR B A DA R e, 7 —
F P LI T Refactoring Fft W 2 21 4F H

DRI, XAk RN T . 25 P — e I TR], s i/ FH P AR B A% 3 i 72
B, el e IR S, MERET5E, AR SCFRERE I . Xt Java Deprecated API
() X T AE o

BIXAERY D ARV e, AR NME. IR /D5 2fE — Be M N b P8 11, BLER
R JFRAT AR 2242 11 (1) 7% P AR I8 Re 4k S48 AR 4065, Martin Fowler X284 [1FRZ
“h Published Interface . FLARVRAN ] BETE G 20 A AR 350 42 11, ANSRUEASREAT FH /R A KAS
R i LA A AN 0 B (R4 1 233t AN DA B BRI, A% Martin Fowler 25 3 AT 47 :

Don’t publish interface prematurely.

10
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H Refactoring BARRZE 5 BT

WARARAEE OO HIEA, I ARFA T REICIEM AL OO 5 . [FIFE, AR A
Refactoring AR BT 28 ORI Ak 78, AREANT] GEH #f Refactoring.

Refactoring £ 2 AN 5 T AR & 55 VR AT LT B BEvHBoES , DRA RIAEAR S L4
SEHL, AR AT DU RS IR Bevt o AR, 53— J5 1, B4 SRR AT UE TR
TG URI AE  t:

Started simple but not stupid.

WA IR BT T BRI L, SRR L R PR R R, X
IIATREAR R A% o W2 AT Refactoring AT RETF EAL S KSR 1, i clcd8 e LI RIE
(PEEAE AT BE 2% /& iX 2 Refactoring T 2L 7. WP AZ /028 LR A0 AT e 25 TR A B R 4 (1)
FAN R, AERARIE SRS R S 1), IS A KR ] RE e AR — N2 . CE IR
HMRRVEIR RGO ARAR A X BRI R T A R, AR LR ek«
HESBEEANRENAT, XREAAREREZI.

PTCA, RV — AN RN, IRFFER A LA R, QRS R T XA, Fss
WUART A CROR G Y 2 B R R A TR RN AR A, Fess EAESRIE B 2 i SRR fig 8 AR 3 AT Re 1)
Refactoring /775, B4 UEBIURIJBETIE PIAT I o X IFAN A PR B 22 SEIRIXFE (1 Be vt 1A
fRIE A S ASIE A CEARISES . W RARKHLA AR LT AT /0% Refactoring
RIE NHT T K, IS ANRENT A0 FE 7% L8 1 JE K

TR R R 03 i) BN Bt 2 15 B, FUs A2 S In) JUAS 1) /8 s AR W o] 3 R IX R AR Ak
TSR] B AR A o FRIRNIN 5 H BLAE B 0 B2 LR L8 AR A o AR /D 1 4 (M1 5 A i I
BB, AR T IS AT R LUS, R 0UR R H R BT B PF
I, BRI f#E R 7 58. FTLL, A Refactoring (AR IR IR I Be it

AR S

HAR Refactoring J&— T4 s 75 (19 77 1 AR ORI H (0 Pt 25 1A S i i b
M52 2] Refactoring IR, NI 52 M /- K F Refactoring AR E.

Refactoring S A7 2 N Smalltalk FF45 ). 575 Refactoring 7 Smalltalk - FRIBK i Bk
Ty, 58 22 4 T i) % At A1 T 464 Refactoring 47 FE 31 HAth i 5 205 AH 2 AN FE 5 AN R R 1T
[ 43365 ] Refactoring $2 (R, 47 1 ) 25 I B,

¥ Refactoring FJiE S 47 R M SR FE RS

TSR AN BURY

FR ARSI A ] LAGE /N SHRAEEE refactoring R34 10 ml BE 5 |V FEL 284N 511, G
PRADEL AR — AN 85 R U AE T 2R a6 20 LS AR o 50D 7 B AN BT A0 12 bR B 5 | SR
AR R B A FRAXAE AN SO TR 1 15 | FH gl L 2 PR

A1 Smalltalk XFE I BHAR IR TE 5 AR TSR HEAT R A (115 5 (C++Java,Delphi %5
) H L AT Gk R R 5% (47 BUAR 37 (private, protected, public), i S84 55 4l 5 5 e 6k Fo— A
BRI ) 5 | AR AR 7 . G SR i 44 %) R USG5 B R private, IS4 0 i ek £ 51 L RE &
T BT AE 2R B 2 A R (CH)AF 55 IR A W] protected IS4 ST AR, 2R A2k

11



Refactoring—Thinking and Practice

(R A RS | FHEZ K 04 s B W A W4 public, MR AR TEAEAL, 1R KHA]
I NS HABZERIAT (Ginclude, import) .

PAPR R BB T3 A — N R A0 A IR S ) R RN T R A P mT fig b
R B vk S & — AN A 30 H S I LR 3 . AN R I FEIL 2 I\ Refactoring
I FERT 58 SO 53 2% 5 R 3 BRI 008 > e e IR R P GO0 F 4 o B T AR B2 481 - 2
AN, ARt St s A AR R BUE XA private. BEFE B IT R HRE— RN, 4 HABISH
R RN TR, PRI B R, TR N SR AR AL private, AN EENAE
protected, AEWSHLLE protected, HUANE A public.

i Refactoring & 2240 I1ITE S R = N gm e KUk
AL HE ¥5 4

HESCTR S AT PR AL HFR A, W CH+o BUATIUGEEAE CHEESFI—iB4), X
T #15 Refactoring T HSEIIARG M. AT, FIPHAETREATAE 2 54 66l
AT RS589 o3 b, TAEIX — s BB AR A5 B O AFEAE . 1 refactoring — H A A
IS EHEE R, FEP SUR A K AT BEXT FLf# Refactoring (145

AR G FF A SEPA% 2 AAS

CHH4k7K H C, XIS CHHRPURATER, FEFP 51 (157 S) M BE R K8 o HIX 2 —
KU 7)o CH+IRITT SCHRFAR 22 G fi AUk, T rp B R8s e T AR A SE v R R A S )

] C++R45%Er cast #AEF sizeof (Object) XLEAKHHINT G R <) A SZ AL 28 AR
HMe refactor. FRENFI cast S A4 RS, XS RZE A ER T A 4L Object A 51 FH AL AR
PR R AE o IXSERFAE I — N SL AR SO B AT TR B T X B B s A% 20, AT S T 4
£ JIUE N/

AN, C++HfT A V-table HLHIREIE T PATRE P H A8 5 . AR AR 1 1 2 A
ALY, A E NG . — N RANEH A, H HIAh %421 refactoring & push up fields,
W BRI — R BRI, BN NS MR M AE A e X, &l
refactoring Ji7 [ AT PATFE 7> 2 HH AR B SEBR A B L@ R AR T 481k .

SRR AT 12 5 | AR 0 2R CRAF I, T4 FE AR AN AT ) . {H
T, AR RIS E Gl —MREE R AR MR ER R, AR AR
59 AT, REMEHFREIEE L 9 NTFIED,  BIIY refacoting I FE L £ UL LY
HIAT Ao LGB, WERFRY A if  (sizeof (object) ==15) IXAERIZAFFIWT, refactoring
()45 FAR AT BEL 0P 1A G RN = A5, AR AR AN PR 224

HEERE
TR A, R S S T SUH PR o AFH Smalltalk RIVRS (S 2409 Java 155

CHAI R A e — PR E2400E T, A% CH+REF refactoring T EL IR 90 K ¥ 5 T
smalltalk Fl Java.

RS AT 5K

H T CH2 K o 2 A0 g B 2 AT 5, I LALE refactoring —MREJP 2 J il i 22 /0 75 Bl i
FEF I —3053, T HATRE P IE B KA g B 2K refactoring FI5ZMH . AH/X, smalltalk F1

12
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CLOS 2Bt AT A gm0 AR o Tava BARVAE RBEAT, HE TS — A2 3L
TE— AN RITT N ER, AT — R4 refactoring [P AYk/N. 1T refactoring 1948 7772
BRI AN, BPIER, XET CHrfi . R NERI SRR S, TR
TURFA K I B AIX N AR A

R&F. Meta HAEF AT FIAR R

X pUAT e S AR OGO AN SR R ) . CHIF BT RN meta Z0RE 7404
AR T AR I S, PRTCTEHR B S CLOS XA metaobject TpI3 o 1X L4 PN AT 1) X refactoring
A, BT AT DA — N IS 18 5 S0 528 o o — AN R S, X N ) LR I ax st
S S IRA T A 0T TH O G 1005 LT B 222 58 2k i 1) 35 16 S48

Java BUARIEBEA 1S CLOS X5 K meta 20INRE, {H/& JIDK MIKECEE/RT Java
TEIXTT AR T mEN S ). % e+, AT LALE Java BAGE].

— AN

LT B, BATIAA Java J& ] Refactoring HI 1B S o ST SRS T
IX— ri[Lance Tokuda].

MEZEEF A ERE, B ETEiiAT 0 refactoring SCHRIEA_LH#SKH] Java 1 5 1E A7,
HrPfu 5 Martin 1) (Refactoring). H A3 LA ZFi S £F Java Fil Smalltalk f¥) Refactoring
TH, 1 CHR THHUFER . KR, 55 ASE AR KR

IR, X FEA B CHREF IA N 1% A8 H refactoring FEA, AR50 2 11155 ) .
Refactoring £ R CLAEUEIH H O & 00 RGN R TEZ —, ANEGT.

A% Refactoring BJi74&

FEFRE

RIS NG, R ANETRE 1) RGP o S H BAAE A T E
WL . S PR, INPINR S B IS . — HsU e, XA AN % 2
i, FHHREMRIaRS . (HE, — BRI BE0OR AR, ARE00R B T IR R
T7 a8 HSEIUE L5 O AR o IRl “RREPIsAT ARG, XM <o AR
RITFUEHI H R IR FE A SRS fe o e AN . BITEL Foote L 42 it -

One way to minimize the risk of a prototype being put into production is to write the
prototype in using a language or tool that you couldn’t possible use for a production version of
your product.

TR MARASK i, A EH B LG RRWARE S8, %58 Refactoring
AT e AL E .

13
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Doesn’t work

MR —MEFAGIEAGE TAE, 20T Refactoring 5B AL & X . Refactoring
TR FEP IO TTWSAT Jy, HB4 Refactoring ¥4 FLib EANBE L& TAEM

XTI AFHERRAE ] Refactoring 1] LAHERR bug, {HIIR 2 7ERE P 46 K5 4> F 22D Re CL 45k
BB T o

Close to deadline

WARAR AR T a8 B, XANEHE Refactoring R AE/™ A2 AR (W3 Ak & 2B
TEREZ G o BRI, —UIBRAEXT .

H XA ) ] LLAT 5 Ah— 2 R SR, DAt Ao HIRIZ ARG L 2 o PRI DA Al B30 2k
I A R B3 RAR? A R AR ARG, IR BRI A% 2 Refactoring & — AP i 427 S i)
U7, B el B aE, AR, B L, WK S ) ] BEANGS , A4
WAL % Refactoring [ Ms 5

3kiE Refactoring o] gERlZIHYBEER LA R BRA AR

Refactoring Hi KK IR 2 e B N RES B 211, (HRRIFA LN NHIEEEE,
Opdyke iji:

Then, proponents of such techniques may be surprised (and discouraged) when world does
not beat a path to their door,

A, bR RE C 2 R IR BRI 2, (HATTIE S AN A T IR 5 72 1 DY A S
SEHEER

1. “I don’t understand how to apply your approach. “

2. “Is the benefits of your approach are only realized in the long-term, why exert the effort
now? In the long term, I may no longer be with this project or with this organization”

3.”Your approach is an overhead activity; I’m paid to write NEW feature”

4.”0Our existing implementation might change in unexpected way, or possibly break, when we
apply your approach. Reliability and backward compatibility are import to us”.

XS] ST ANLAAEAE T Refactoring Uk, fEBU AT 95 LT R S
I, FRATHL IR R IK AL ) R

1. HRN AT REAN B AR B A2 AL n ) B A

2. WURARER BRI, HORN AASRATRAR I 75 7%.

3. FRATTLA S B SR I T B U7 VR AT RE S 1R BOAIA R 2 ) i e AN FLAh A

4. RASCHREM B INAEARZAT R — NI 5 B0 SEIUN 2 NEAE R S8 1) i 3R

14
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%]

FLRUSNIE W] refactoring, RDANZE>] .
Refactoring CAHA LN OO0 FEF I T 10 24, IXLEREE A AbAT
Refacorting 45 S ihigs T 00 #1141,

AL E AR T 5], 2% 2] TR SCE T, AR 0] LA DU LA 7 A TR

1. ES 2 UG 8T 5T Refactoring, /R I1) i FEZE 5 /& Martin Fowler [¥){Refactoring:
Improving the Design of Exsiting Code), %1545 —> Refactoring {17328 H 5% 1E40HH
RT 70 ZFh Refactoring /7%, Martin Fowler /)= 7T Chttp://www.martinfowler.com)
A IR JE L Refactoring 114

2. IR B B A (AR AR RN B 4544, Rl vert A, DR Bt BT ARR
4 I Refactoring 4 Hbrz —.

3. PRATEAEIR AR KA Refactoring T H, JRKAEJS TN, )i ] Refactoring
T H k4T 5 %42 [¥) Refactoring.

4. WRAPRAREEZ Y] Refactoring Jy [ ELR, T2 WIRSCG M L&A S 30k, el
#& Ralph Johnson 245 [ 3C T At 26 54T T 1 2 0

Hoh, AR T T www.erptao.org [, AR EL:

1o ASCER H VPR RN, DA B B beadt s

2. {ERIETA refactoring J7 I8, ARATLAAEIE HLF $| refactoring ) —4E85L L, N
RARA WS, AT LA g, POk S E R .

Refactoring F/5 5 35

WRBA I ER, ARAMELEROAR N 3 H 5 2 Refactoring [ . 1T Refactoring FF
G R IR R AR TS /N 2wl Bt LAl 5 Tl 34K FHh N - Refactoring i
A OO 1 H S () — AN EZEN 2

PR TR 2= ST /NG CHOISE #4E RGEMESL I X Lo JU i) —6 3 Hrh, CHOICE
SEILT XS System V, MS-DOS, BSD UNIX %5 ZE K AN [ SCAF RGE I SCRE . FETF Rk 7
W ] Refactoring Jii, 9T 6 Y refactoring i S AN FR AT AN /DA S AT I 1O R 25

YR, B HERR T E AR, 7R ARSI A B R N T A — AN
AT B AR AR/ 5—NMRE SO R Ges A ARS 538 & T PIAN B LA SO &
gl FH A RS 2

XM, K H T refactoring (14538 A LUG HAB IR SCHE R Gede it T Jy o 35K
L RIS RGBS A8 TS T AR S, (HE QAL Im AR
i — AN AEIRS 5 o Ji5 48 refactoring N FH (1) 45 ol WoRAt 4 & SCIF R G B M 5 . AE
BRI RN, B SR IHERS , IO\ — AN SO RGP B2 10 %% ) ok b o B S5 ke )
M RETEAR, FRF LI Z 25 .
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HilJk Refactoring 125 45

Xf T Refactoring JTids B M AANFES, VR AT LUK ARG £ -

1. THMERP K EATTG refactoring BN HBNML,  GEOE kD> KT 157 Zh M B/
A

2. HAKM 00 27 ik &, refactoring FIT i Bl 11 A 41 FF 41 5€ 4= RE 0% FK 90 K H
refactoring XJ F2/7 F R IHABBY B R4 7t o

3. WINIFFEEH refactoring, PRI RESWEAFA simlFHo H—H o —p )8t FREA
SUAFIXAE NI TAE, RS I E— AR 0T AR F AR TSR I — 3843

PRATLAAE internet AR ER ZXFE IS, 5 AR 2 N AR AIR B 11X [ @

‘4= Refactory

PRFF T AT AR Refactoring )&k, BISLIL 442 [ Refactoring, Rl JLFH
1EPE[William Opdyke]:

1. MERA SRt Ee )l

2. MMEL R, SCHERIR LI D SR GBS 5 W VR gk 5%

3. HE GRS RERS AR AR AT I R 1R s

4. ARG ORI R B 08 1l 5k g B A8 AT R IR R %

5. FH15 Code Review SRR RIGm iR VRII LR b 1B 5%

FREAER A OB 1IR30, MR AT DA SR ORI g RE ST, RERE 4 IR EE 2 1K R X
%o Martin Fowler [fY) {Refactoring) & XHf A4S, bt 34T Refactoring A AE W 41 /N 1)
— A, PRGN, {H2— &% Refactoring 45 KX RE =4 )
(R o

iy WHIXRSE . WKESE. Code Review #R & AEH A AN, (H2&ITA XL 157
R ABATTI ), G S AR ARAN AR B ST, IS . Code Review 58 2K EE
ARSI, AT — A NS IR 1% . R EA B MR S T E AT M

BrLh, 1) 3R A 4L T4 Refactoring [)—ANEEMFTIT ], s & X Refactoring %241k
J7 T BEAS IF SEBLIX A S SCRE R I T H . AT U RS A —Fh Refactoring #2157 BB
AN B AT, WA, A T HEHKEH Refatoring. X FEMEE 4 T
T L AT e 2 bug.

Refactoring 175 5%

B EIEAR

F A A TR — BT U, R/ B T VR 22 5 ik, e v — S804 6 AT T E AR W .
TR A 532 v g 2 44 1 AR i R 1 A0 6 WaterFall, e /2 FH Royce 1- 1970 4 5 SG 4 H R 1.
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— MR A, WaterFall J7 k0T TT A A R A% 1 23 b JLAS B B, L4

Requirement phase. Specification phase. Design phase. Implementation phase. Integration
phase, EVERENIRIFAE—DMSLAI B, JUTAEREA B Bl o 2 2Rt .

I 24, WaterFall B8t H A HR 240 5. WaterFall 5 il 5 — B Be# oo 20 7= 28 i
FR 7, HUE X B AR SG R A% G A RETT G R — B B A, a4 it rpoAH 24
B —ER e B B RS SCRY . Specification SCRY . design SCAY. code SCAYFIIADRAR
RISCRY, AR TN T Fa i 58 R ge g = B A T H . AR, K4 70%0)
BAFPE N T4 B 1 WaterFall B4 58 64— B BOb 200G PEAESCRS, Brll, BilR
WaterFall §8 F3X 46 SR AR HI X 7 T TF4 o

{HJE, Waterfall A58 52 SCRYBRAE PR 7 S AT RESCA — Mk i WaterFall & 46175 K
B, —HFSRIRE M PRI, RELIT AL 5 Specification SCRY, ‘B R H T BAFFE 2T 4
RKV5. Specification SCARIEF ARG, RVEAN. REH, KIRESIEAEE LR, H W
AR AE 58 42 M0 Specification SRS, At JL-T-ANAT BEA KR B2 15 A, HIEH fhit
AT o

3 ML A ) R NI 2 T R AT UL 1 e 5 4 i SR SR s B, B R B 8 A 11D 5 v
ZE B UML Elo XA R, Y775 Maturana F1 Varela /EEY) RS H3ET 1 0F
50, FIHZAATIEE (The Tree of Life) — % %

o0 0o The phenomenon of communication does not depend on what is transmitted, but on
what happens to the person who receives it.And this is a very different matter from ‘transmitting
information’.

Alistair Cockburn 7E4th 2001 £ 5115 (Agile Software Development) iR, #RA] LAAR
BN R L, RS BN, BRI B T, IS R N Bl
T LA N ECIE e 2 A5 VT AL BRI AN 2 A BE R 9] 7 A cockburn £, ik

To put this into a concrete example, consider that someone runs into the room and shouts
“Fire!” in Japanese. A Japanese-speaking listener receive a lot of information, and
immediately leaps out and runs to the exit. The Japanese person next to him, who happens to be
asleep, receives no information at all. The external stimulus was never converted into an internal
signal. A person who speaks no Japanese notices that someone came in and shouted something but
received no particular information from the sounds uttered. What each person receives from the
shout depends on her internal condition.

FERX— PRI B R R o, — A AR N Re g5z 3K A5 B AR H A NEIAF T =
Fit) B S ot DR KRR AR NI AN 55 ) HLFK) AR A — NSRRI A 2250 i B A SRR
Specification 85 3% F1 ] 7 Z [MAEAE AT BE A XA RIS R 2256

[FIRE, T R GG AEE BT SCRYABSTAS Be vh 38 R RN 5 22 TR) RE 78 BIAR L AW A
FIRER o SCRYAT BY T HGRE B AR, (H2 & AN W] BEIA S 58 B FI . Waterfall ok B 5 PE40
(SRR BT AT 56 o F5E b, X SORY AR BAR T AN T SCRY IR PR AR B o T Al T
SCRS R 4 55 2 R SRS B 152 2 2 ) (R 3R R 2256

R IRFNRZ TR BAT Bk Bl 5, A Fyi—5): “fiH] visitor #20 “, AIRELL
PIANBEAT B2 5 1 A 100 A~ UML 26, 5 | 1000 £ 114 340 SCRS B B BB 10 L

XFPIL R0 (AR R AR Rt . 8k, NI A R NES, KSR
REAE B vE # M A 2 IR RERS L B B i JE AR, B an,  AESEAT BEoh I, AR e “ 3t
B LIRS Z 15 v i) J— AL I o IS AR FP D SR AS AN T 2122 1 v E R RE A 58 42 5K
b2/

XGRS, IR SRR R R W B, BRARIROIZ ] 45Uk
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AT, ABAMREC TP —28—3). BN, RATRE— 0 se s, 7RxH
(Y ER AR RN R P R (R EE AR, gl P FR 2 TR AT 0 75 22 22 R I S A R B LR 58 B 1)
FREE

S A IS NFIN 18], —N N 75 ZEF i SEIR ) H AREAT A X A2 3K
I 3R . ANERAETRRIT B AR PR WUl B BEEUE SEELMT B, 1] 8 ) i i AR
TR IXA [0 R PR L o BRABBRZ, ) R el 55 50 36 o TIXFE B BRAR 2 AN r] e —
YORB ) P, RHRAETT R RAEART— B B, VRASTREEEATIRAR, AT B B 1 M fige e [r)
i

Waterfall (1) 53 #h—A™ inl Uil 2 P 75 B 28 7 W ASAS 2 HTASBEAE BIAEART FH 7 I 2R V4 o i
FUO AL S E G R T RE /S : “1 know this is what I asked for, but it isn ‘t really
what I wanted. “

PRI S S DR, PRI P sk 4 P SORS B A I 1 AR P Jz e AN B B OE RE RS A ]
HIEAE = B4 % . Waterfall X} 75 3K Fl Specification WA MM, BT e~ A IEAEH 7
BAEFR LR o

N T FEPEXAN [, FRATN T EAT G A . ANE T waterfall FIPRE R AR, M
B FEARK ] — IR Ve R AT 58 2 156 P R SRIERAE o AH G, S 7 S A &l 2 R JLAS
build, it A KA HE AR FREEI > build #EAT. AET—AEBL 7 H#ER]
DLRAT— AN 21070 77 SR B S B o] AR IR 3 o TR AN S0 T AR — i, TR 225505 LA H S
— R UEA RSB — AN AT EM = 5.

AR [R] I RS A S P AR o AR AR B — AN R R P R A R A R
()L SR [ IS AR AR A T R I — 3B 43 o X AR FRATTUE “ R A2 3 “ PR S i E . IR )
A 55 M ROR T, G A AT A TN T B A S KR I B 4 o SRAE T R i R b
IR I 8, FH P A T LR e ] % 4

AR (R I o B ) e L R — N R AR B AN B AT I build 20 e S P
AR B CAAEE I RE PSR CEAEE IR T . WXA BT, — MR T
(vl n] BE T EE LG Waterfall SEINSZ %I BETE. Roh Waterfall — kb2 L8 T 1) 8, B2 R
PRI BBl SCILTP P L (e B CRERIZ D, BEAR S 8RRl , IR
SRR AE N 25 2 M i g ) . TR NN ], R W) build B, ARANS 2L
Ja I builde FTLL, LUE Y build 7] H8 75 2 25T build AR HURHFSZRE, & AT B8 LAAS n] Fok)
77 AR BRI Rz

THT )0 G 5 VAR IX — i Bl 2 B 22 o THT ) 5% G 1 AR J5UN) 2 — 3t /& Open-Closed J U .
—ANBEPRT AR R AN Z S5 close, IXAERIATIG N build AR ORI RS, [\, el
IS A0 A HLE, 2R, (15 RS ReE LIS ST A CEE AR . HZ,
B close, ARDAZARUEAR I BETHAT AR B8 1) B8 T3 0T LLJS BIAEER open. 1 1E S BATTHE S IT 46 P ide
—HE, —RPERR AT REIARIX PN B b WA, IRFE—MIE, e — ik
AMEBAT AR PG O 528 N 24, A4 1 B RE 8 IR Mgk AT T 25 . Refactoring S 3 5
IR F AR R T RARZ O HOR

Moving Target

B AR AE AL B Moving Target [r) L 550 s tEARF AT A #5 . FTIHI Moving
Target L2 A RE L BLREAE T ACIRIRERE BT Fe SRAN B A A2 AR AL
LA we B R AR AN T 3 58 4 s ) A2 7 A IR AR i e 2R P o — AN B SE 4 0 1Y
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A Mt 2 B e DO AH N AR P AR o 38 B AR R — AN RO SE S e T o TR 2 FiT CARE
BRI A A2 b o i an e EE A A, R LS N IS T S RIS N AR AL . WA RE
PR I A I SCRE, AR A A LAl 1) artifact BERSARE] T .

Moving Target W\ A& A TR ol DU P ) 0 2 — o 3X L, B SR e ik
B P BT SRAWH R AR AR o SXAME S AT R AN = A 2 I, RN AR &y = A G R 7 2
(RVERAE o RTINS P AR A AR 2 B R R3S I 2 4 R PR A

WAVF, IXA ) n] DU e — AN PR IR R, IR R, AN PSRk 2
P, B )G H X specification W& T, P2 dh S Lt ] DIJFaak gt . (HSEks b, BEA
IRVURERE P IE R P ERZUE T specification PAJG PR AR TE K o S (- Ak ORI S RE % 1EH
JUEBIRE TAER AT, M D20 B IR . (HJE AR P ek, o R RS
FREBET LA

AR, 12 I R 4 I DA e A 1) T R o b R s 1 P A2 e s Yl AR o) 7 SR AR Ak g g
NIHEE, WA, ARG TREBIEN, FRATIXFERAROLICRE R T ?

#1722 4t—Refactoring F1 XP

BtiF Kent Beck 144 % (Extreme Programming Explained) [FJ#EA:, XP A8k TR f
TR — o [N, B &M L.
Kent Beck 7 XPE F{HT 75 "R 28 —Aiimtnt XP 43t T € X
XP is a lightweight methodology for small-to-medium-sized teams developing software
in the face of vague or rapidly changing requirements.
XBONERE T XP R, SXAE S ) AT AR AT LAE $
.00 It reliance on an evolutionary design process that lasts as long as the system lasts.
...... System goes sour — the software is successfully put into production, but after a
couple of year the cost making changes or the defect rate rises so much the system must be
replaced.
.....Business misunderstood... Business changes. .o
XP EEfFE R (A B o AU AT U AT S B B (A UL, T BN 3 Y 7 SR A4 . e SRV
JUHI T SRAEATAT I A ATAR] 5 ) EAEARA . O TS BR — i, BB AR TR i —
B, JUE USRI RE L, A S BR I AS AT A S )
XP A 5 A 475
Rapid feedback
Assume simplicity
Incremental change
Embracing change
Quality work
N T SEPUXLEE N, Kent Beck $& H T8 (1B ity 14 -
1. If code reviews are good, we’ll review code all the time(pair Programming)
2. If testing is good, every body will test all the time(unit testing),even the
customer(functional testing)
3. If design is good, we’ll make it part of everybody’s daily business(refactoring)
4. If simplicity is good, we’ll always leave the system with the simplest design that
supports its current functionality(the simplest thing that could possibly work)
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5. If architecture is import , everybody will work defining and refining the architecture

all the time(metaphor)

6. If integration testing is important , then we’ll integrate and test several times a

day(continuous integration).

7. If short iterations are good, we’ll make the iterations really, really short-seconds and

munutes and hours, not weeks and months and years(the Planning Game)

FIFARRBAEIZ VL XP IR 0, FEAHEMA, AEME SRS XP ]
1T, A RAATIN: XP XSS IR P 505, A I BRI SR . BT
FEARAKIT XP AR AR TR TTVES: XL S PRI T AT R S — MR 75 R
AT N DA ARG IR e . XA TAF UML (R, AR LAV RUP 1
AR PR, {H UML A5 B SR A AT BB — N e S o T SRR 5E
PEKEE T HEHE, B4 UML EEA ATIRZ ALK CA9R, A2 AN SR LA
R K, Kent Beck 2 L f—40),

AT LLE B, Refactoring J& XP SEE AL O Z —o AR ZIMNH W, (HVFHE
FAL, Refactoring MIFA S IIAN S B 2 [ A7 A2 AN T 23 B HJIE R -

Kent Beck #iHH, RATREH A RIS AR, RIS E A SE
[, RGURTIEAWBEA, TGRSR A . HIE, Bt i AAMEA R
e, T ELAE N 7B A, B0 T A MR, S A KR N T R S
JE, FREEAR IR GG A . BTEL,  fi $ A B T-Simple Design-- B Dl R -
SR, 15 B VT R 3 WY AR R 5 2, 25T — b ) SEE PR 7 92 REAE LA 5 IRIAE 1)
JaiBR Pk o Refactoring /&L [ CBEH R 2 — o SR, 1X— mi JEA R BRI &) 28 BB S
LY Refactoring REWS FLIEIAFIIXAE T HAR, RFG EREM R KIPIARL, AR, R
SRS SO AN AR X AR AR A HE B0 5 1T, DAL R L R AR A AL Ccollective
ownership). A T {l Refactoring AgfE B PRHE . AT, RIIAAG D20 R U 1 A%
FRZ AR R & AL bR #HE(coding standard). WHRARAT T X 4 fE (pair Programming), S
DA e S U AL B A% 1) Refactoring, {{#i#3 Refactoring Hi % K AT BEPE R K9/ o
HHE—20, MR (testing) REWS{Iif4 Refactoring BN 4%, i e — MNHEIBA TAE, Bt
PR TR BLESEAWT I ZE K (continuous integration), IXFE, 4RH refactoring F1 5 A H)
AR R AP IR B A, ARy bl oy USRS ARG AN B v RS SN 43 2K . fkids
LG HIRE (rest), EXFEIRASHE LM T, AMAILH, 8 Refactoring #E47 F
Jie

Refactoring 11t

fLg

Why should design be simple?

TG IRAE T i 1) 13647 — R PR Upfront il FATIAIEIXAR
AT B B ST EE T o AT, A RAR S i — e KR, A
AR 56 i A PRI PR SO 2 R AR MORA N AZ T IR B IR T
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CEXCOXFERI b, PO S A 2 D) 7L TR R T Rg e B4R, AL,
wEWHAG 5, 60 FERIITE], FATFEMNEGH 72 IR Z AR AanBE 5w, &
Y HIEEIN2E S, Christopher Alexander , 45 T BB CUAR KA & o

E, AR IATR NS RIAR VY, RIS R ANGG . FRIEAFENE— KL 4
TERes K AR, BE IR — AN KR e L B Sk b A BEACK GG, REWS A g sh 2] —4
O E R TT (FRME — SO 1T A s PR AR IRAR ) T3 — ). WVFER L E
AR H IS 2 A TRER, (H 2 ZAE DA m AR o (ER A SR FRAT T ey de — Al g W
RGL, I ATATIITTHE 5 1AMl A T 1) ) B 85 S0 FRAT TR SR Al L 3

BAFRIRZ OB AT AR o P ARAAAE T-75 KA, AT AMTBEARIAZ ML, Tk
PRI NGB, IR R AR .

B IE A TR T3 857 R SR AT AR — R o AR RN B AT AT P i, M s AU
AT REXT RGBT 4 H LUAE 1Y) Waterfall B8 M Bk . IRTR ZE U ITA T REMIIG T,
RIGA REBRAEVRZ PT LA L), R RIS AT .

T A A PR 5 R YT — N A AR

F YR A P i 2 05 10 9/ 3R T AR RS B B R RT REE

TGN LN, I R IR S R R 45 75 5K, I8 4 FAE BB v 1) m] e A
AN, AR IR B R S RS, I8 A FRAE DO I A AT BEPEAN AR o AR
VN 4 N0 PR | o A e N TR =R

RACIKFP R FR N “ AR RAE “, AU N A2 A 2 ST TR A0 G H 4% 4 AE
HEN T 22, W FRA TR W A KRG N A, ST, MORBCA AN AR
A RAALFE R

BAEBATIN G — A R AR ) R -

AT AT ] BRI I 5 DR ) 5 VE R AR I A 2

XA TEMIE K AA P . {H/E Kent Beck 1t

The key is that risk is money just as much as time is money.

WEARRGEAER, IS ANRANRE A R B HI AR —E REM AL 5 T2 . 1R 75 4545 1
TSR A AR, DA FEAR BT 58 BT, A N AT BTG A%

WAL o ) NZEAL ORI vt b 20 Be s BRI BTt o A SRR A R et
T EA WAVRSAE N T NS RIFRKIFTA IS, 2 R AR T 2 A, E2 MR
VO SR, 2 ARG T AR . BB, ARANRENG S WY T A o AR 2 T H
JE R R AT A, RN AT BEHER TG DR MR — 5

PTEL, AEBEvH MR8, JRATTAT DA A K s A8 st vH A R G i fa ok, % dk
(WA 520/ € G A NN K P9 Ep el N E cio]: 8

What is simple design?

BRI L, R R RE AT AP fix and build, 5—B, ARETEEERE. H
AR ENE, YREAERE B,

% I AE Duplicate Code HL#5 H 1—#F, Once and Only Once 3 A& 4 A5 gz ] H 11 2 2
PO ERAES, f—NEE B RPN ITE, S J0EEH A O .

A7 B (R e T AR PR Al 5 2 3 N AR A TR BRI H R, T SR T Y 2

1. REM fa] o b gl AR I A5 TR A P m B AR A o) B, S TR 1] bk A ek ).

2. REHE T B M 18 ORI .00 R G A A1 38 i Y 5 1 7 VR R B i R G AT N, i LA
A LA ] B b P X SR BAT 1 AT H AR,

3 EDHH FIRE G T R R RIS 4 R G R RN R Y T B e 1) ) S8 R —
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AL AT I, A RN TN 2 22 J0 53 SR EH K 2 5 i) dUE & TEIVE R R 2, R 48
bES Wpsse LY o

4.4 5/ DHE W7 A AN TTENAZAA AT R L, SRR A T LS R R B A,
T2 Z G0 M LA

W RARE L Kent Beck F1IAt Agile R A 1 3 T2, 8834 11 G 1L F¥) Duplicate Code Fll
Long Method, % 1] B2 5 1S 2 Al 3,4 47704 A 6 . RN EELA 3 2 19 H B, IR0 1R 2 /NSRS
THIJ775,00 3,4 WIELSR AR B AT /D IR 5 vk B R e AT 2 i) LS — S0 SCHEAE T R o]
Y T5 B AN B R B 75 B — NI 72 AL AT Refactoring I, W ALAR B 15 R GE (1 S —5 43
FLATTRL (1) AT R 1) AT (P 2 B IS AR N 2 A B H A ] Extract Class JEC— AT
KR Z KN ITEEBAT HMT 1) B FH R S BB B R 2 T B AT R 3X AN B g AR B
7% JRIX AN IIE AR AL B . 288,31 BTG L4451 (W1 method object) [RIFETE BE, W L — >
A T e % A 7 = B AT A, I8 A AN e TR DR /N, R e — 1] B 1 3 0 2 30 Y i
LR T (RN R B A TR A P 2 P, 7 22 AR R ] AR — AN D7 L.

AR TR R T E I AR TRATTAR G I T8 ] BB T FRATT P DAAS K25 18 DL i e (1) 1) i 47,
i L A D — Pl BT SR AR AE AN R 5 5 R IR B FRATT— T AR W v A A AN BE A% 1k B IX R
(RS, T e IR I o0 AN G 2R, 0] e A7 A1 1 S IR AR, v] BEAT A 1) 73 e 75 2 1 46, 20 3] 4
ARk Z0 Refactoring VR IRARAD, Ad 52 v 56 i £,

How does refactoring support simple upfront design?

FEaa AR AT DA TR S e vk v — AN 2K,20 3 ANk, AREFGHX AN RS H test case, SE
PARAS, il test case i 7ESCHLXANKME RS, IR 2. 3 DMITERK, B2 4
HIRZ EEAM, T2RIET refactoring, fRffH extract method ik 7 REH/RER . A
i, UREEVRTIIN—"N T, RS H S5 4h—A Test case, RIRERI_LIH— M REH L KIIKR,
] AR AR AN AL LART IS BN T — 28D f o IX B, IRa A EH BN /T i — AN AT
BEg LA IR AE, RXS AT T — N 2RHEAT refactoring, 1E'E S INZE S I . G Bl H T RE 1 N
ANy RIVHTT —ANEILSL S T WA N WS, R Be 75 ZEX XA KT A, EEFRHh
PN, RBEAT refactoring, LT Y Test cast AR AL LMK . IRFEHE I —/ TRk, 14
BIHTI test case, SRJFSEINEL o IR VR A IR AN SRR I HA R AT IR 2 2R U b T
PRA] RE 75 B AR T D%, i refactoring 2R N HT I . . .

B I 1) (4R, R 22 I FR SRS, RGVEAEROR, HE—K, R REH
LEARKE, IR L EAE RGN H— B S50 o IX I, ARFRI [ R n] e 75 228 N4 T
BOMIORERIME 7o AR RE TR ZE R 2 H0TE, AU, AT & 53 AR i e 1
BEAZIR AR, AM. CRC, #RJ5HE1T Refactoring.

Kent Beck #51it, H:4E K1 Refactoring 1] fEJF AN — R RESE N« ‘BT REEAL TR LK
PEA—N HIIE] o (FJE, RIS TR ZEAREE 58 A 7 IR RT SR o IX IR EU T30 2 /D A2 i 3 i
MR . FESEHUE TR K, 5 RBIH test case B, ARATHEE Bl — LSRR LEAR AR I3 K H
PRt —22 o PR 1, B— KR TAE R R 3 — MR m e — AN ik, (HEMAE
FoRedt— LA, XEEMPLS AR L. &, — KW HFR SR TAE. X
fi, IRCLKBNER, 16 EJLAPRoe T

Refactoring ¥ LA J5 A AT BAK K92 UpFront [ ¥ i, ‘& A IS AE /R K & v 48 A —
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Toft b BRI TG SR (R0, XAk Ay T S A M B 5 SR BT e vl SEHERA I Sk 1 [ A B
R, B AL AT BT B 130T i AR JE— 2D RN T M A5 S5 B, B PR BT BOR K S 42 1
ARAFUEHT, R — PR T i

it

fia] BB I B K

Refactoring f i BB T IK) SCRFEFGAT BB AT Led I o R IR — IR A HES T
— ML test casty SCHR. refactoring, MM test cast. SEIL. refactoring. IX T IR 1A
U2 TR L TR ?

BT Refactoring, BLAS Z ARG Agile BRI 71522 IWF L 45 T — MR ZITH
EN%. —ANJiiil, #if& Martin Fowler 5, Agile 777557 HRAE A AF 2 B CAL A (1 40 S
o B, WMRRAFAES—T Agile 55, e efAEw BTG £k AE
CAHZUNLA N XP R I, XP X E S 5 AR m K

BMCass], WPk AR RENSOE, R, e R ) werh . ZEECI
Al IR BTt AR = E AR . X BRAE T, RO B R A EER 2 % I8 LS 1 B AR
SRAL, AR BT EAR% IS BT 451 . EH Refactoring sEARIFIEIAL T, K
ZUER), WRIR B EEEEAE B LG 1P R, T4 Refactoring 1 ILHEN J1 .

BB 11 )0 G A IR B vk 1) — AN gl o LS, AT 0] 1) PR T 1) B B
Beo DA, I ver A, @ on) T A v e s P R A B IR A 17 5 e o FE FH IR BETH 45 .
— 51, AT e N B A A R AR BE 2 5 g N B 2, RORHR & T AT
(R0 i PEFIRFE

MIXFNE X 4, Refactoring AMAEA HBR B A, &2 T BB aE 3 &
PUAESAE, DL 2 N H . Agile SRR 0 B B ER, AEIX— i BRI T 724 14
Mo — BN YL H A Gz - Bt BB ), IRIBETE AT BEALRE — )il A XXX #Ex

(FEFRBUF EOSP2P it H i, iX /MUl 2 State/ - SRMEA . SR tHIX MBI,
PATR A HEA /N AP 5 2L upfront B vt , A TR, SR )5 Refactoring. %49X , % Factory method
B LR RGHAN AT ). I 5250 proxy #E, #ik Bt 2215 With AR,

{EE, LEN BT Pt RE A, AR DAZI S B e A ] PRI AN SR o 13 v X i 1 Y
R 5t @& TR BT U, R A e in) i, TR X PRI A%, IR A8 R 47 1) 45 44 O
UEYRIF) Refactoring £ 7 7E— AN SEIEATZ |

JITEA, A TAL Refactoring AEMS T AFHBEAT, FRFFE 2 (1232 I, DR BB
Rt REFBH TR, R/ Refactoring () H Fr .

Refactoring f¥] H #5

Refactoring A I 432k 22 HAR, R0l Ge< 7= A # [) Refactoring, 5% IR TG % H
Refactoring 1145 R 2 AT WA LHRE P IS5 M E 4F

YER 00 #: Pl EZE TRk — It B 4 Refactoring $&41E— NN HAx. 78
Ralph Johnson % f& % T Refactoring [ 16 3C 9 ##2 2] 71X A 0] @ . Martin Fowler [V

(Refactoring) HHHAfIFE H AL A states strategy. visitor A0, RN, WA

{HJ2 Refactoring 1) H b5, [Al It 0 Bl AT S8 R B AT W4t 7 — D RtErgdagl.

Christopher Alexander 7t {The Timeless way of Building) — 5 4% 82X iy L -

Each pattern is a three-part rule, which expression a relation between a certain context, a
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problem, and a solution.
IR 2 NAEHAT AU A 1) 5 SR T B SO g, AHIX =303 WA AR ) o XA E X
RN FRA T BN SORE, BB IS B2
1. BB TS, AR NP I gm b XS, Bl S g A >0 15T
2. WFBEUA B AU BEE EIR RS M a2 7k, B MR S PR R E IR AR T
BT 1) Three Rules B, FR0 5 H = AN bR i N G114 Re 845 b et A5
ST
IERk, RZ2 N B FR 2 o micro-architecture. ‘B4K, T & Il #
‘B LUl Refactoring [77VEIE o [F]IN T8 € R IR BIR AU 251, Al w] LA T3]
$ Refactoring F:1F 4 Refactoring [ H 5.

AT B3 4T Refactoring

W&

W InThge

TR AR AR AS T G I L e, AR LT-BH D E XS 34T Refactoring. 34 11
e /& 1T Refactoring ¥ ULIPJAL M o %5, refactoring 55— HARHUE N T ik 25 5
Hf# . Refactoring AN AT AT HE LI AR (1) A B I b, Athoth ] DA o & () B AR 2 30—
FhAZ RS, PRACAS A B, BRAR T, FriDhResi iR 2 2 .

Ty AR B SR ORACRS I 5 R AR AE ELHEY 8, ml g DR — N2 ) A — AN R 48 e K
B, BE A TORER case W), sl A —LeE G AR AR AR 25
fEAR 72 BIH 2, HAEMARIIREA LRI X, /R0 2 Refactoring, 14143
IH AR/ e LE TH I test case WAL SO0, B AR IO NS I i, PR4EE.

HH

T AT LGB DIBE R —NMRE . PRI OO 4D g fe F 2 M) 7 HIX B —
LEIE5

IR AR AR 2 — N HESE, T84 ARG AT 25 I At A AST R IS, AR 00 201 B 50285 R ATE 4 1)
7. Bhn, JRARAENEZL . EWan—)Z facade, XK, VRVIHERT L refactoring — 4 Py %5
K, ikIXA Facade 45 EE Z N o

XTHESE Refactoring W] A8 77 £ /2 — /N B HIE A2 . RUMAESE— BAS e vl e K HHAE 1L,
—RARA S FLHEN X ANMESE G I TG o IXINF, AN [F] I H R Py o HE 284 FH 2256 TR R 2 ] g A4
R[] Refactoring EA7 B0 EHwH H AR, SEIIRIZ XIS .

f&IE bug

bug FAEMIRNEIRZ o 0] B EARNHR AR ) S AREAS , n] 58 2R S T4
Lo AR IARAL 25 M AN AR I T I, bug AE 43 FRGEAE ARG 2 A, A ARTR 3k & IR S FH Refactoring
AR 28 b 45 R S T I [RD I, A 7S bug B 8h7F 7K I

Refactoring fTiE 3K 1 H b L FEAEAE 1SR 1) Bug JoALIEHE . Eric E. Allen 7€ IBM H1
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developerWorks [¥] bug pattern 1 ff]— /M 5 2 copy-and-paste J7 ik BAVIS H &, M=
E bug H—/ Ml F. IX Rogue Title Pattern J&—/NME¥ 5 WL bug )1, A& IE TR
H—/> bug I, VRRIFEFISAT I 45 2R B D28 IR bug IEAEAERE. FUELRA,
PP AR SEIL— N T Re R It — BeARS S 25, MME e, s —AS B sk g, 11
M7 AN, HEVS T AN

Refactoring JJ=KRHEFR TR, WA IXFEN bug, 7E refactoring LU, —XKIENURAE
2 1EJT A I )

Code Review

Review 1] DIEAS L S ATRAE R RIHEANTF R M. ABATTRERS A5 Bh B 2 i N BRI — N KR
G Z TR, AT T 9 S IS AR AT IR i i 3 Bh o ARG I, AN SLRZIT T
— MBS, Review WAFFFIRAEMSHESZ T 2 SOM N B 5 WANARY., AR (1 e v AR
B & 2

%1% Martin Fowler fJ#1, FRA# ] refactoring 1F K F ) T2 review k. A LKRZE
FINLSMWOXFE Y Code Review, FEFET 03 R —ANHE LRI bug, BCE A 1515 A O
SR TCVEREAT T L B, AR T S 2RI B .

T 720 ) LA ) ) R, RS AR AR B4, E1T refactoring, {EiX
A, RS E—14 refactoring, —IUAIFEST AR ER . S AN BATRE, —
HIRIXAEDA, P AR REEAE TR refactoring HILFEF HE AL M@, 1T Refactoring
& AR B, AR S W R 7 3 PR — oA Kt nT L XA SEIL I 1, 1042 =
RAALE LY WAR SR NIk

S

Kent Beck ff] “ Code Smell “E{ /& 00 #-BH NEWKII4 TS T . Martin Fowler Al
Kent Beck %[ 15% 1 (Refactoring) HA[1)—F gy (Bad Smells in Code).
HARXS Refactoring [WHFFTHS K B T B XA EIIARAD R 540, B4 1] i B ARG A
WTH o AFX ST A T 9 . TR, AR 22 ARRH IR 25 40 AN A2 R A i S B ek
RGBT P e LI o
Code Smell J2 fE KPR P 53D (1) — MUt , MR Re 8 I BIIXFE URIE I, AR50 nT
CATEANI S BIRE 7 P BEAif e R AR T N, 3t 21 “ARTE 2500 (R B 2R
Kent Beck A1 Martin Fowler 41t AT R IE £ -
1. Duplicated Code
IS EE LT e i IR T o At /& Refactoring [ 2 H bRz —. AR EEAE
fE2K AT copy-and-paste [I4fE A% SAHXS Y. OAOO & — N R4 H £ bR &
(2 LI duplicated code —3C).

2. Long method
RS “BEE e —ANNEN Y B AIRMOL I EE, AT ERE
AR, ) CREAKTE) — P H IR A .

3. Large Class
RKEREZEBRLERZH LS T — K ZRKHNZ One Class One
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Responsibility. Z WM CREAK LD,
4. Divergent Change

— AR )N B BACFRAA] . FEEEREE AN SR LA A
U SRR PR A X T T A S PR A AR AR A, T S ) BT Ay A T ) S PR AR K

AT [0 5 52 FR) il Gl 2 FE AR AN R LA AR A AR B 25 o T T AR A f8)— 7 TR Sy —
JITHIAHRR 25 o IXAFAFIX LA AR B AT LLEE ] o o) RS A R A J7 TR T LA ]
ROMAR AR A LA AL A3 BT AR IR A
5. Shotgun Surgery

RIEAF AN AR S o 6 RGN TT 3R S B A VR 22 7 AR OG B8 . x4t
LA AFIAZ A N A ARALLRIR A FIAT A T8 24 JRAE /] — 2K
6. Feature Envy

XG0 B ROR A L KBRS B ARG HIAT A o R — AN 7 i
I get JridAFICHAR R PR BT VHEL, B ARETE BIAT W 2 SORSE H 2 1)

AR

7. Data Clumps

FEBEE W H AR T RO R B 2 R R A AR B, R B
VFZTIENSED . L, IR sV % A S RO & .
8. Primitive Obsession

T ) 0 G (0030 T30 0 S4BT LA S 2R 28 TR R B SR s — M o B dnn) T
AT AT I E T X5 T Money, AbATT2 I — MmOk R . KA IR A IR 5
KAL) P AFAE RIS, XA AR HME AR, A i AP HE ORI I

GFH IR 0 S DT RS A IR 2R A, AN SORFORTE . SR AR, 1
B 5545
9. Switch Statement

BT H BRI GERZE 00 MR, RN b4 128 state BY strategy o
10. Parallel Inheritance Hierarchies

FEAT IR 4R A 2 X2 shotgun surgery FIRFERTE DL« R4 AR AR —AN E R 1 S —A
I, ARIF I 53 T3 b — AN 2 IR I FAT 12K
11. Lazy Class

—NTEAZHE . KRR T EBNITRY, R DA TR THE, Y
HHERE .
12. Speculative Generality

— ARSI T AR B D BE R o 38R IR RO VEME— IR 2 test
case. NEM, MIBRE .
13. Temporary Field

R S AT e AR SRS O A R S SRR AR R A LA AR o T ST
AR GORFFA XL M, FE UMb S AT AR B1Z3E . B R —AMREE
()5 e B e LUz S A AR
14. Message Chain

HEBER LT 28— A% ) — DR RER ) — IR SRIE 2 X I ) — X %2
KRG, B — AR RER S — ARGtk . JX I, AR R .
15. Middle Man

XSG IEARRE 2 — R B3, MRS il 0 IR & SE I e (HR X — AN
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BRI, WERAR AL — AT I — KPR, AR T] BTG A% 25X A )
N

—_
N

Inappropriate Intimacy
SEBESRAN B Z MR, A HES TR 2 M 8] LA N IR HR 23 o XA
5o FATBVFARZKRIESZ, HIRATN21E B R8RS F 2580 3

17. Alternative Classes with Different Interfaces

O[] 15 (1 7 15 AN IR R 2 signature, — BB EATHRZR BB, BER—

18. Incomplete Library Class

TN AN SRR AR R . AR B RS TAEIE TIPSz AR, itk
J T SRS H AR R R R TR RN EER . PER R AN T RER . A IR
T2 R IEIRTGIE LI BATT L DI M0 BRSBTS AR 1 A o IX It 7
B & AT BUlAT Refactoring.

19. Data Class
W GAFRIRSFT N o R —NRIAREBEIT N, A s A7 H )
7o

20. Refused Bequest
HERAE T ARARZAT AR, 13- ] T P AR — 73 o I R R
RIS A )

21. Comments
2 AT E AR 2 BRI IR ARG X AR . W X PR K %, SRR IR 2

Refactoring.

Refactoring 4y

Refactoring {4 A 51 75 5y BRAF 1K) fse A3 280 o5 FH I TF-Be 2 — w45 25 Tk g v — 18
RSN T S

IR 222wl AN NG T K E AR dr 24 G . i SO SO R B, TSt AT -

HIF ARG, HAA R W, mE NS, E8AIH RPN, w0
PREF—BUN A 2R, VPR B, (HEE XTI H S .

L% )& Refactoring HH — A AR i 44 R )«
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K4

Kent Beck #& H A K2 2] . Kent Beck 1) {Smalltalk Best Practice Pattern) f&3&
A 1B (0 A 1S LI R A T S s ) 1 — IR R R AR AR R 2B
e B B AR B H

A4 SV BRI Rm  ARAE A AR, TR R B .
I, R ARAE AL 7R AT RE AL 55 B 2 (M5 L, IXRE T e S DR A 44 7 P A0 25 PR S B
WA URATREE SRS N AR A 7 IRFEAEA 7 i n] DA% 3 B 2 i S Rl 256 . )
I, PRt A4 R, B RS iy 4 NS AR R .

Kent Beck % I8 — MWL A ELS . 45X (20 4EN 10-100 O 7% E
Z AR (20 A 1000-10000 (1) F17% 18 . BERLE SR TP, D R s
RAEHY ], 5 0 R I A L1715 DT AR R 1) 2 e

XA RIZIR IR dr A 02— DN ER IR . AEARK I 20 Er,  AATTRTREA WA
PRI I 47 o ARBZIALES R

MNATIE A Ay 44 I IN LA &R, & A EALREE R X 4 NIRZIEN R H
KHNEA TS IR, 41 Object, Thing, Component, Part, Manager, Entity 5§ Item.

ARG — MR, AR —MEF . BIN—RIR . fR. 5. B
2 L A F N A A R B

Name a superclass with a single word that conveys its purpose in the design.

CH—ANFim] iy 220828, AL E R8T HD, &5 f:

Number . Collection. Magnitude. Model

ERTRA—X D7 F

AR — R gy — A ME— I A ME— 4 AT LR F S R A R R ik e 2
A B

Tl AR TE R AR . Array J& Collection [—/N128, BRIA 4K 2 E A H1E
“Array “BEIREH 4

HAELE R Z GO T, BRI A 2 IR G0 T BEAARIRAAS 2> B, Hpml e — A 13K
W bR 2 AR Ao [ Iy SR R S SEI A O o AR AL 3 PR 7015 IR

1. OBrZRanfr A=, L&

2. BN AN ]

BEIAMIE], RATEME R4 S XA — DN HEER TEMLEKR, FZik L
A B WY . ZERIEARE, RTE B B i D) s 0 A A A2 B S B Y
P, AR

Name subclasses in your hierarchies by prepending on an adjective to the superclass

name.
(FERIEAL T RN L A A4 R R R B 280D
N

Biglnteger /& />HJ KAFRIEAR KARKHUF IR 250

28



Refactoring—Thinking and Practice

Jiikm b —wmr R A

AT 2B AR SR 2 T B U7k, AR AT RE AT —AT, .
class ParagraphEditoro o
public void highlight (aRectangle:Rectangle) {
reverse(aRectangle);
H
1X/ highlight JU2 53R 2] reverse, AT AT 2 ?
KAEAE T Communication. UM TXANT5i%, UG IS AT LU highlight K i1 .
TN X, FEL highlight & .
PREBRATLLE AT ] reverse, 45 A2 —FEIT . (HPTAT IR & s T Se Bl — kil
o S AR IS <.
AR R 22 48 7 8 5 IR A T AR D5 (S L gk R i . i RARAR S A
ParagraphEditor FIE L N5%, 84 754k 7Kk ParagraphEditor J% i highlight RIA] . PrLL:
communicate what is to be done rather than how it is to be done.

FIRARERGAT 2 (D AR ARAAT R (SEILD .

LB (i) 2R w4 —mE s A

AT S AR B A TR AR BB FE P 40 -

1. 2B HK?

2. ETHAEH]?

AN H B DU AR COR R AR L, DU RE S I S | B IV
e i URAER IR IR AR LS A A H e I RARBEARAZ B A €, XA S (A
PRI H TSR, AR AR AT LA b i H %A i RS o R A B A & 1 A C AR 1)
HEE R, B A/RERE S LA /MR B 17 B8 28 5 | ] AR & i A AR

AR WTRAE R AIE G S A AT BIE R e M . BRI AR 2L,
B, W TSGR UL, IRAERS T X ANAZ B T AE 4 A (U R ME— M7 2 B A4 . R
> Point A ARSI intl | int2 TR xo y, IBALEVRBEARIE—AN LA 1) AL FR,
MR — AN AL ARBR T, R 7T AE S L HEAUD . AT SURIC P B B Z A SCHIAR 2 A . 1
A RBARA ) WE A W] AR 4 BRI B k. Fril.

Name instance variable for the role they play in the computation. Make the name plural
if the variable will hold a Collection.

(RS BRI MO e s . WRZRERHAT - MES, EHEEL)
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Martin Fowler :  {Refactoring: Improving the design of existing Code)

Kent Beck: {Extreme Programming Explained)

Kent Beck: {Smalltalk Best Practice Pattern)

William C. Wake: {Extreme Programming Explored)

Jeff Langr:  {Evolution of Test and Code Via Test-First Design)

Robert C. Martin:  {An Extreme Programming Episode )

Don Robert, John Brant and Ralph Johnson: {A Refactoring Tool for Smalltalk)
Jrefactory: jrefactory.Sourceforge.net

Gamma , Junit: http://members.pingnet.ch/gamma/junit.htm

. Refactoring Browser: http://chip.cs.uiuc.edu/users/brant/Refactory/

. GOF: (Design Patterns: Elements of Reusable Object Oriented Software )

. MartinFowler : {UML distilled)

. Braint Foote and Joseph Yoder: {Big Ball of Mud)

. William Opdyke Ph.D. Thesis: {Refactoring Object-Oriented Frameworks)

15. Braint Foote and William Opdyke: {Life Cycle and Refactoring Patterns that Support
Evolution and Reuse)

16. Mel O Cinneide: Ph.D. : {Automated Application of Design Patterns: a Refactoring
Approach)

17. Donald Bradley Roberts: Ph.D.: {Practical Analysis for Refactoring )

18. C2: www.c2.com

—_ —
— O

—_— = =
B LN

19. Eric Gamma, Kent Beck: Junit: http://www.junit.org

20. Lance Tokuda: {Evolving Object-Oriented Designs with Refactoring)

21. Michael Hunger: {Refactoring: Benefits and Disadvantages)

22. TOMCAT BOOK

23. Shiyiying: Code Smell serials

24. William F. Opdyke,Object-Oriented Refactoring, Legacy Constraints and Reuse
25. Stephen R.Schach: {Classical and Object-Oriented Software Engineering )

26. Christopher Alexander: The Timeless Way of Building )
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