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Ao B AP HIR E A EM, o — A SHMmM R ZRHFEATCAARM LR, TATA
AIREE AR P RR A X R, [HX ik X ARG, RENERERE LT,
EAZES, HBAHEHE=A W,

(1) H%EE N AR, ., MRk A T BEdris. BIOARAHE
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(6) Vi RBEFAEJLA/NETRURT (], LREREE 2 7T TR,

EXFIEOL T, AnR 2 ai B & Sk FE A REE MRS 28 L e b Mg SoX 7D
Mg, PRATRERRE 1T KREMFARE, XFFREL, REFERSHEREDS
BEENT. ERRKEREHRL LA/, REUAAERE ., A, £25/LiTF
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RIFHRE B (X R R MIE.OE) . SEXEVRENIAE SR YA LMREE,
(EREfTasiThrra &k, RBRNVLSLE, REMAT]5E 3 BT HE % 3R ATHE
—HEREME MRS TR, RERIMTERERESRP PRI B i &5
Bk, (ERMIVAHWIRIESh I R R FEEEAS LB Ch "TRERY 8,

X BEAKBEMRABE S XREERENTLE—T . FridilEBzhrE_2iESHF
RFIDRER R kR, FREAREAES AWK, ZWEKPZE IZhRERT—4
Al ATRLTE, XU AHEE S T M AR AFRIREE, o BB eI CAYE A B ML & F,
2 — o AR ASCR, ik T AR,

X TR EMIE@REH TABAEE., BEBEREARE, fuaHt
KEk—HE, M ZhIF R W Eao ittt X BRI AIRE HEFER A XA
F5#k : Steve FreemanfINat Pryce & ¥ Growing Object-Oriented Software, Guided by Tests,
LA B Gerard Meszaros 5 BixUnit Test Patterns: Refactoring Test Code,

3.6 HFRISE
FEEKBHA BB, ERBATAALEA N, T b2 T %E,

3.6.1 IRERYWIZFF & LRE

FERIE B Kent Beckk THRBRERABHRH SN+ MoKz, E5HE
WRRLB T DFTE. XHTHEMEARN, BIMEARMRMGLER, RAFSERLESATGE
FFRARMAREE, MESHMLKEAAELNE, EHERSELR L1, BRTH
IR BhFF R ANEAVAT T B ARSI BT A, VR L% BB B R b m Bk 77
. 4:0F Y

ER Rl — RPN ERBSoRSE R K, S8R eEMIMBT
Ko i SRR ARSI K ATEAR R X e R A B R EMITH, NTfEE
W PTRE. XA, VREEABARRATLLE B B 7EMb e RAD, BIEIR/RE RARKTEE A
RS, HARALERWARLET . X4 LikbibMER A T /IHE, IR
A REGRE T —4/DE R S SUEmiz 3 1,




3% HERA

3.6.2 EHEWEMEN, sKibHEKM

FF & A RARHRZ B SI0 R AR — RN, Bl S0 HE —FhFBORAR
EAEE, ABRLRE S —E RS, T UE VX RN A SR
XFHARRRAN, LEBANEEGIRA,

R EHAITIEE A

ﬂm%ﬂﬂ%iﬁﬁﬁ%ﬁ*%ﬁ&ﬁﬂ%ﬁim%ﬁ&ﬁii%ﬁiéﬁ
BACEEP $BPIITRS L5554, MAEHLSFITHARSFSHLAG —2 (X
RABREEHLFER, MFAEH MBI ),

MO FEXARELFLFE LR AZE P # AR FEREAARE T A
KAL, s FHFEAR R, RS HE AR T B P 3% AR 4 25 3% 2 18] 64 3 13 E A%,
AR, #EA &R AETEGRTATHA.

MR+ RE EA AR, FNMORKRMNGEREXNPH LT E, KA
BFHE. B RALEEAS T — 26T DL iRAE KRB M 64 T B KA, FH12 8 T grep®
FARMMB AT T Rtk REAAILOZ AR TARMBIRT KNG RABRN,

i %, T A ALK R B R, A B TIRICALRM, € TUiRER
FEARBEBANTREARGERHN,

X AT XA RILEREARE, W REERBCH R A B4 ARG
MOTEMTERRE, TR, HWEMHRERPRIMZEE, XRGERIEEAER, TNIRE
e iy 227 8 ) I

3.6.3 HMRASITERE, MibMRXY

AR B, FEERERTEE/NPMERL . WRRENRE SR ERTIE,
XFPCR (Rl Rr M E 1 A PRI 7808, b (T LRFE 52 1R -1 FOMT ] S5 A A S Al
Bt RsEk. mH, XHELTEBEIMERRZ, SREFBEHRAFHICEKER
KA FEFEST, mifZHn—kFHRFREEM S50, FERbEnT
SR AEHEA R Ao e e fetE, MnTSIAMSIRRILE, RATRESE
WK, A X R & RBAEE TR,

A TR BAREERREM A EZEY:, AJLLXMHHME. S0 MefrEd—
R aE, BibXukiBe Mk LW, FBAWE L—151 B X —FRER.

BATERAF ARR/DRIBCE S GEHT R R AR RAICRE, KB E TiX .
MEFRARE T —AFTREKM ELE{TRR M, SRR, Xk R
KR XSV EAN @RS mAENK TR ER. MilzirAdtk, AH
ATRESE AN B IR AE . ST RN RIBRARE [, BF & H RSN AT REtER® L T, m



3.6 #AEMHELRK

EENEA A, WASRKRE, fLRetaeRd, MAFERA QAL bt
T .

XEREIFE A, XALERE W RIIE”, EIENKM TR AR A
RoRR (Ebgn, MFpEaRsE B TRERMREE HAAF KRS, ZMARZETT).,
BAVRIL, EFXR R R B — LKA R & T A B R SRR,
MARIEABRAEBERAFINFR, MRIGERER, TUARXF G LA E R
ESER R Y

HHER, BRIOTRAEMEE SHIMRERE, fARA EENKAFE, 7R
REEFIEHIR,

3.6.4 FEHMFWSURMBMAFEIE, FHiLRKY

HESRHBEN, EWEHMEBIS, RMNELEHE LR RIIRIENE,
EVRERFFES, stib@de, EERNOFEHNE FREMUM “FAm”, X
EXLEG 6 rTRER RULETZI, (BEA5E SRR —Frskik, LEMRA AT,

VRETLAHE i SRS 2R R AT RE M SR LIX — B . BT T4 1R £ 56 TS
BRAEENFETR, TR

O Simianfg —# ARSI £ HFTIES (BFEAXF) PEEBATIA,

Q JDependE ¢t XtJavalfy IR A, ‘EA —4~ NETHJR LR #NDepend, Ef 1A
KEX T REETTFERIEA (AKEH) M &k,

Q CheckStyler[ A% “f2f0H" f—2fed, tban THRBAA K ERE. KE
RIACES B AL B R RUARESAT. Bt BRI ERBEFnc 2 IRIFRY — 28 RN, &
RRE Y R, FxCop2 ERI.NETIRA,

Q FindBugs&—/~Java#i -, ‘EA&CheckStylefuEflh, H—LeALIMBLETIRE.

EANFRAIFTUL, X T APEEA 418 b LE A R WO AT B R 1, T RERY B AL5T
Zl. BALEAN WA AXFLE, HFHFEENONESELTODOSHINH 5
Al — R R PRI BOEATELAR . anRA-Eo¥in, BAIsibtod s, @itk mhyik,
SEATLALLAR 2 B s AT AR . o ok 3R A B AL %k /% &5 L TODOsHY /|~ 8t E b
W b—1,

CheckStyle: Hk#l/LEESFAY i
E—AAE L, KFeCheckStyledo®]| TR I MK ES P REHANELE A Hil,
{23 EARR L H B FEA R, RAN—HA N £ — ot iE) A AR Jeifb o 2 24013
6, BAHECRERMNFTARIT I, HiLA A A —A RAFe ke,
9B #ATIANZIZ G, EAMABHR T CheckStyle, it R HT, #AXR
A CheckStyle® k69 E. K, MEESARWAZAKRY, IS EHE, &M
EARAF ) “IRokill” 463840 T, P BI040 K65 0] i % ok 3p4K a0,




3F RHERA

B G, BANIAIRE|, AE1EH CheckStyles4Fd — KM, {24 B T ik B AR
i@ ARG KR R 5], KA4eCheckStyle X% %] T Tl K4 F, FXHF
it —aenti] e H Bt R ey— P, 28, VXA E R, iiﬁ
A2, H EBLFA &9 B I 2 F) A B b R B AR, mARGEMAE. |

3.7 SHRHER

BEREBRANERTE, 26 XHARPEHFSERSEXBHREFERHLX
a5y 5. 18R, HABAAE AAREAATE R —iE B R T (M HEE TS LA FERB),
FBE JELE 75 T & R

MEARAE LE, BOARENEE (WREMNGREMAE LHFRARR L) REE
RS AR RAEMFFEERRL. WRTHEBER T /ELEFRBIGHER
ke, MLIERIMAIEH AL AL AN F-FRERM L, X EBARIFT
ARRATTH,

SN G ERA AR, BMEERBELBRESEERN, mALREGHMHHS
IEBXFREARERT . BEAR R R AR5 B R A AS aX A 05 i .

3.7.1 MRERFIE

*HER —i AR AR S, FSRRREEEE ., MR, REH%
CASSIE R E IR & M. BARA SR e IR S5 & B4 i, HERRAA
P, BIASRREEA LB, FESBORKAEMOE, R, 20
AR ZMIRESEEEMARH. Bk, MR R,

Xt 53 A FEAS RN X RIS AU BA e 156, RG22 AL ER — 283 0okl , AnRAEIR &1L
FIHBA B IR LAIR B T, H24, EAALRIA A AT RERL RS P EAVERAS . B4
MA@ WA THE, dbxA Rl L. REREBEATLZE, EXAREREH
HX.

T Z KRBT E s A KB, & SkypeiX #£/7VoIlP T AFIBIRHHE TR (IM)
T RITARENAE, WFDFRME TERIEFEER., SHAXAXMA (MEL
B, WHEoorIn, FRANRMRREAR) TABZ RE8R %88 F FAIMATVoIP i3t 47 Rk %
. HEATERMEREMFR, L&A ZRA REce b k5 B 21,
EFAEAHL T AR AR RE S5 3 Atb itk 75 O BRIBA B Bt ST e — L6 FA A e . 3 S A
RARMEERY, XR{EFEEN, WRSAXEHNHEAE GRS, #id
RS OR AR TR, Brs, ML SUFHadiSihR T i, &4 —
FIABERIBIAR, BUARELE 4~ FF 22 HBA G FH 5% R e (8 S 1 e Wil — F At (T 17E 4 KRBT R Y
HE.



3.7 % XA

BAR, XA RE T EE,. ROWEBRARLBENRERE—
B, REERAAEMEHELLRE.

3.7.2 HERXIFEEMN

— TR R IR S SR R AR A RRERL
s xXFhohEe, FTRESEEREN-NEPRIRE, AR XERRIIRS .
XREMIR S Bik FBNR A B ARSI HSERIRS, MABEH CEAEBEM,
TSR AN EEREAEPRRES, KEMSERE, FHRFEERFN
RIRBAIECE , LIFRRX B BR i 0 — B DL B S5 A PSR AR, B REILIE — 4
s, HeanB =S MR EEE, Bkl TR (ATREAR SRR R
Gi—BERBAE ., Begk, WATATCLEET B 2 A tg— & R XER EmkE, A%
H N3 A AP R B R T AR R R R

B E AR T S cp R e R R IR & R4, REER G THARER
ORISR B — N FIEEL, RIREAUMEEEAR, "TEAhHIF & EPA {4t
— A H AR B IR ThRE, X W AR R A AT B — BB T B R
SRRREREE R, AMTHHUL PR laE R —FMERER, XEHE AFSE RIS
B LA ANBRERE, RETRE®RME, EXH, #TTREMEE, LARESR
SIERRL SARIASE A %, WL G A IR 3, ML E AR AT AR B R ILIX AR
]

R ROR — MR R, AT, h TIRBXFIGRRE, FrR A S5
BEGB TR B bt A b AR OIS, HiTADRE, HWERMEE, LEHN
AR RN, BER X JLE S T ES ELRBE, ITMmasERx
gy, BFEBERGFIAR, HEHCHE RSS2 WLE, BBk
Rk, REEW, IR BEFSERT.

3.7.3 #HAR[EE

% 53 7 T 57 & He M F A 2 1] AR R AEERT , IRIBLEFER A RIRR A2 R4,
CHBA Rl S R A4 il AR G . A FDT oLt i A M A i iRt 25 1 1R B R B

EFP SR A RAFIT, BAHBAER A AR RS, XEW®EK, SlRFH
il F e 2 IR 28 Tl R FFAE — MR A EKF L. B THRASMEF LLEME, A
MBI FEEHR/D (RETLAFIRNTRE), HRAGEES BB BERN
Jahi. BHt, MRBAEEIF A0 Z AR E B KRR ELEE IR S Er.
% IR SR rp FCRIRR A 12 6 B B) oMo A SRR A2 W R EE (bbAnGitBeMercurial) i
ANk, EAME, AELEERBEMS S, oA RS EHRERELLRK
22,




v F3F HERR
s - SHERERES: REAERE

JUSE T AN — AT E , SafstiBs| T EM. Hp AR FAEG NS
EabiRskdEFIR, FARRE., ANUREPANRFLERALERING, XA
ERGILENFIRT —AFINESRE, ERXTHAMA, B, AT 6 ERA
o, RAABEAE R G AHE LR R TLAA TN, £F5—AFEF, EMNIR
AR EFR Rk BAAT oM &, /5, B PSR A JEH) & M Subversion ( —A>
A4 XMALEH E4% ) 8% T Mercurial ( —AoFXBAEH 24 ), £ 58275
T B EFRIT.

WA= 45 l R E PLE S ARz 4T B ShACMINLET F 4 B AL Al 15 i 7 W 25 4% Bt —
g, [Boh, nREKRIEREFERBITXEMRK, XRE 2RISR RS 2/,

A — AT R PO ER R IZREIE SRR |, TR ARLEIE 1T A 5 E ik £ R AR
FABHIAGE. FRERBARGELL N & PRI ERIALEE . (B An b T RES il S B7EET
BERURR A il R GETCIE TAE, T BLEN BE RIS et &8 FHEEIK T, {HA2 S BRI I & HA
AN NIRRT E N BX S RRA R R LEEATIH AR, XAHE BRI R KEL,
TRESH-EHRW LA, —EEA% b S rI AR BERTA RGN RYR Ui RIALBR,,
BPR AT AT R SRIERAAME T LADR], o HL el ARE E AR 55 A8 HEAE S A (R

3.7.4 BRKFAZE

IRl FREA T EARIRE, TR ML & oG S E m#r EA il
fEoLE, AIEBERTLAGE A AR IR ARG (MR A KEM), KEEK
RO T, ARLHAEBAREEGIRSE, "I ARBUER X%, HXR
WOER L ERMRA ATRERY. FTLL, Bl ER VIR RER S fE XM . X Py
PETERT R FIA D LRI A SRR &, i ELAR AR TT 2 3 A BA 1] frostk 2205 () Fridas

LLB B RO R SRR ARG . AT LA A b FE S5 2R BAR 55 2% FnilliA 2R %,
AELENAIBBER KL, JTLHE Y KPR A FE MR A F TS, 24
R, WMTFE/DOEBIX RS, DR EMNELHA ZAEE B, =
GLRHRY— A, WO R e SO e A — k. S4B\ TS X S 30 i
HEMF -SRI E — a4, Rifi, KEBEHT, RFEQHRTELLEL, it
XFMEEERR A EAKILT . MBABAEA R I ChSckt, BoER
BERIEFTARCERRZH—8H, CUEFR ISR R gL —3m.
DR IX — R — R0y SR FAMDS SR RS 4 —EWISCHF B shb Boi s, Fikss:
SRS %% A S ENAEEIE “BER" SR SF AL, CARRIGR A 25,

EFLEIRIG DL T, HeanE 2 A X R o R AP IR 45 R A i, 418
HARER, BAEAMBT —ERSERAGREBIEFELET, RINBER,
FAFFER IR T B B R RE SE L R IR, AR AISHI R R 60 (FER R LAWR



3.8 oA Xk AfEH] R4

R Rsria), HBIEEAREDE AT, R —EEXAMAITE, XA
RGNS T, A0 B ARBUR SN ) BB 5 | AR (] A B R BN R R Z
() I (] B /)M

3 F oy A BN, S E A BRI 2R BT A% i AL AR A 43 | AR G A7 B R -
— M R BB A R BN A A 2 LR S R R A 1
HlFR L.

*FE TR %, USRS ST REdD ok R oy A SR . A7)
ST 13EEIRATHE XA .

BATEEEE S —FhE, RARBANNEE, XAFERSFCETEWR
Y. RBIHEERIPIHAE TR B H AR Z B b8 CAE RS ES, £
KEyH—a E E, @R AN XA XA R T — KAV TR, 4H
BARIZE N Y RA A AT A B2 — R B LA, XMAZMTRSHArBEGRE.
B, EASHARNREEHAESILXMTEESE L, EAHSMHREEHRGH®R
R Apx P T IR TR, P&, XFPRER G OB RAEFEENG R, RI1ET
X RN R ERBES], FERA K SHE I b8,

B2, FEhFR R A AR L0 H h E8io A XA BTEEIE. BATAS,
AT AR BRI FA B A AR EMERRES, FERREENANIMN R
BEZERRZ—. REEBFR “HET 2MEEN. mRERTMERS, SHER—
Yo R ZHT, AR E BRI E AN L, MBI, X R T ERY,

3.8 SR MAIEH RS

DVCS (Distributed Version Control System, 43 fi R A S HI R 4E) RU2LEEHBAE
Ve AR Sedr ettt 1R 2 RS H @ 24 A i T ib Stttz Lm0 5 228+ T,
MR GitFiMercuriaixX B T Hik & AN A zial. FHABKN ZIRILA R 4332 563 TVER AT
T AR R ., DVCSEEPRAEM B T1E, AHhigse, BB S S b A 20
FUIX AR B S s st Mo flirebase 2 fE, DVCSHURLOSREER 5 AT 45T B 52
B, XEH®REER THASE 2, CEREARIRZERZRER. LA, 5EPXEA
girHtt, DVCSSIA T —/Fa B A TIEX A ES A0 et B A 1%, RIGAfE
HEXFIHAA R, A TIEXR, LF0e KA SRR RS E B A,

DVCSAEMESRE T B sRA AR5, Ebdn, GitHubgtit 5 F IR0 B $2 £t Frr
RIPMES A FTH . TEESES T, R XA (committer) HHEETH AHEAESFTA
HIME, AT R4 a4 (contributor) MYFNT . LA ARBEE AT EAMEE
B, RSBl o & (fork), EGitHublA A, XFEIHBEABRLHE, mEMENFHF
IR B Moorsk, Hedhm Bk ARy “fork” #:8, GIBEMI—A 9%, iz ¥
BEAT LEE S, ARG E LB BT A F M PRAVAAD E g is Mo & (pull) H4
FHE AR E, TEIRSCEIRIRAVIT E B, 4 MRS B, B9 X EFTRE




F3F HERR

M T AR, (RXE T RH i, KRR A b SR 38
BE, WAL, EAEGHOARINTHRS, HE7ER KRB eEF e R 2 5 B 2 W
fi, ATR7EGItHuW |, RAEE L, ERFARTTEHLER 2R,

AR, KA T H SRR — AR, X AMEREE FEE AR
CEMEA GEMHELF, AmainlinestFtrunk), FiA ROBMABSRATIXA £ T
L ATRATE AR , EHIDVCSSE , #R7 7T LA HIRR A 51 2 48 & (mainline model)
RIFBRS R, REBREEE G2 E (master), HHESGEA SRR
% SRS 2 LA TR, LA AR sk A e rh e e B Bt
=, R4 0 5 AT ARG F AR R R, T AR RS, R ® TDVCSHIR
LU0, BT US4 W BT 7 R S 2 B SOt A (B (A IRt B — L)
R R R 2 TF R BBk — RS AR AR, M AAERA . AT,
DVCSHY A2 P T He e sk A BRRME A . HoAn, GitHublzt 4t 7 Ut 2y
2 B (mainline/trunk model), PRt AHAS T LI AIFESEAR.

FEGitHubr, 4/ P28 U 2 B HAE ARl R et AR L MR B 2
e B AW R IR, (HE, RTUAEOIE /MR, s A B R
B, — BRI R A TE, REREENLBAHE &, AT, &
ML ERTIAN, EARRBLES E MR, T, BE TR
BB AR, (G LRI K . R TR A 2 B R S IR % 28
S, SRR e Il M IR R TR T (A RAEE % Tk,
W2 R A EER)” B TFER A T .

SeAR | PR (] B B L P A B T4 B — 225 At S AT ARG, Bodm, W
SAH /R A B R IR 25 38 By — /M, R I AR R R,
BRI T SR A, HEfHE, F3-2/RRH R CruiseControlrb, 3t
540 B5/ 4 O H Rapidsms g4 AR e

CruiseControl »

rapidsms - ocbelg o

uild ZeelB5e.l (1:10) FAILED
Z2eal1B5 (28 Dec 09) FAHLED
Slefib? (24 Dec 09) FAILED
QdcTele (21 Dec 09) FAILED : i
veRlfcs @ Dec OB i e N

rapatismf - 1d1mmck m

Sed 7843 (7 Jan) FAILED
99750c1 (7 Jan) FAILED
efb6d1S (18 Dec 09) FAILED
umal{amm mu._m ]

:apmism‘_ﬂ. cf|maq1 D i

cad4a79d (5 _laﬂ-.l FAILED
Libeebd (7 Dec 09) FAILED
eCqdldie (7 Dec 09 FAILLD
40becd8.2 (25 Nov 09) FAILED

E3-2 X



3.8 SF XmEEH AL

AT RIEXERI AL, afLLfiid fr4-git remote add core git://github.com/
rapidsms/rapidsms.git ¥35E 5 B £ R EN—/ 4 X3 &/ CChRr =R
Gitfei R, Eikilk R, CCrb#&=RAAHHiEiTivR.

git fetch core
git merge --no-commit core/master
[command to run the build]

XA KE G, CCh&iafrfrdgit reset -hardR EF A6 ETR R
Head, ;X R HAR FEAFFEEMEAR, "TRAHT ALFo Xy E (UIRESE
FIfEE), Mi1fs XERU LR GREAHBE6ES, UREH ZR/IZMARFE
B ATLAIE ¥ L. A SR, E3-28 /nH E AR EN R 24 5 & KWy , {54y F Dimagi
FMEEHA KD, MAAEE T HBEAAIMR (A TEE TN T —£Ih8E).

FreE S M i — 4, BbR Martin Fowler B iy “BE#E S &"™ (promiscuous
integration) [bBjxbS], ZEXFMEX T, THAE A OUES FP.OARRDHEE Z A B,
B2 M4y 7 ABRCED, XFMEA7E ( FGitHub IR AT E LR E R, 24—
S IF R A R IE TEEA B kAt or 3 Bt , SAiZFris sy
¥ FRATEARE, EXFHRT, EEFEEEMARISHOARDEE. K40
— A RAMBRA TRk E THEE 149X, RE il TEARIEH#T0 B L8 Bril
a], XFERE o MR ARSI RGEIE N T SRR,

FrEE AL b ax sedR AR S RT UL G B g o B vl TYRAvEREE, 2R, X400 R
AT &REA RERCH S,

Q A/ AL, BEHEEALRRAAN . MiTATEIREN T, BER

A TR Ky &,

Q SEHMN D T FEB BSOS, DuBe R TRERSAREMEDERES
. RXAAFRRIEFET =, WX RERIEFEE, EAHAHIRT
WAL R AR A, Wk A H BRI S ——X ER RS E M
Bef (AR,

Q A PHBLODIF RN, TRER — A Rk SR A8 A B8 2 AU X 1 kb
£. X=iEGHRAEHE.

X0 R fF L H ELBOE A K £ BT RS E Fodl e X /MY EBA,, (BEAR RIS

Fr& A ARIHBA i EHE# DI,

a2, aAREEHRENRE T —RKEXWHS, SR TIERS T HR
LR, ERHBREEFE—NTo0IE. (FAGEGEREERRSE (F—1FE
AR, HHEN AR ARG, REPEREBL—K) H—545,
DVCSHif 2R KA. CHTLAN A T ARES RGBT EERARA P, HMT3EH
WG, eMBEr-AREER. B2, mRAEME LB JLS &8, FRiMIRATE
Hixeii, F4RESLMIHEXELU R EBES, DREALENEBTENAS
AEEH.




F3¥F HBERR

3.9 /Mg

IRABET BT R EERE, RABESELD—FE, RINBUUREERE
B, BAT-RX—RBBFEBEKEIRE TR L HARRIEK,

Frer e s A HHBAHE Sk —RhFF R B _EROFEE . A FSERNIE, H3
RiEaT, MABRFEIRE—- AWM T RELERRE, mA THEERZ)E, MARF
BB ZRM ST AT LIERERN T, BAXFHAGRETASNMEMAEER, FEE
BLANE T — /N HORR R R, (EVRAER PR BRI, R BLIREaR R, 185 AR,

FrEE R AR SEHEAT 2038 (E (7808 35 S A B BRI KER: RAFAIRCE BB eI
e — B LR IMARE ., MEERKRE, X—HiRTREEHKEA TR,
BERFLIESEE, BIMEN—EC2Rd kI -/ RFEEEENTE. FoE
SEEEMRRE AL, A F--FH, RMNSEIFAbTFMR,

R, FERRHERFVEACREMR . T L, BRREAFELRRE?
KARIZEET, ATRERERZE, BA T -1 "ZEmRTH™HET" HER
f6mdd . WHNZRFERSRE. RORBHERGY, TAKHHEH R B
T, LA R ECHIREEE, RREEIEEA SRS EHREMABITEEE
BARGF, AHIHEFFRRFRITTHIIM.

B2, —THNFEEBRAGRAEA, itz FRVUMERE £ HERIRE:

O —AEXMAEERS, HTERWRAGHEEINGE, DIRMEERRE

A BBt s

Q ZRMERLE, Ukt A XA RIRERD,

Q 24T B BB HCT M AR BB SRR R,

O fEAERERRE, "TLLRIERB AR, SN 5 iz e 12 6 —a

AHPE ARG



w4 =

i SR 1) S B

41 35l8

R W0 R REF TARBI UK IESR A2 T e R DIRER RIAETRER
k. BREERCSETR B A — S H Eh LR, (HS Lol & B XA B SR DSt
BriAE R EERRNF THRELFTE, FEREBE B2 PrEERE & vhEmf
HLRIH LA B A sh LMtk & . BN AR Ry Rt —2 LR,
FH bR — 2 T SRR fT B ShILANRAY A Bk ik,

M 1A% 2 —wi: “FihikE T A ERERRIER RS, SubdR, W—
FrEEEE R AT 24" [(9YhQXZIMIR R B BRER IriEsh, &¥A-HARIE
£, BAZMIH —Fraask —E ML, BRREANRERNZIBR (85, Af-miEi)
EBAZERIR, FHAHE AT E R LA —8okiT, BEKEARFIRED,
Bic B SR LA Bos T BT e R AR A, SREIT —ik. F LAt & Ak
RIXRBAE IR Sy, iR, AT AR AR MR A0 B R SRR % 2 LA
Eib T &, RBRABEERS, REAW S A LR,

FE-AEENEEE, WE-FE, WAAARSEFXARUREF-—E5A
L., X WAL ZETF AN AFHFAXBEMANDDEZAREL. X8, X
MR AL T — A AT ATRY B R AT A MR R AR BB 45 . 24X il 4l i
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a4 (equivalence partitioning analysis) 131 58 2 #7 o LASE Bh VR 78 B wT R/
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xS T ARG RIK, A, BoMOM KB TIA B AR T b 5T 4,

% T @ 0 A RN 2 EF S EH il
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42 REFIoE

% PORIIAE, UL BR S ROR AR B U MR R RLTE. R
BUREERAERE, R, EARAPERSAFHEA, HELER, RNSRHRS
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B £ BB b 55 I MR A 14 T 1 FA MR 2R A3 A0 5 BRI E AP RO IMIR, ™ TR
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424 HARFZEBFHDEBOIR
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XREEATFEIESEIIE.
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FERNET ZOMEERHN—/ BT ARS .

Q #Edasd £ (mock) R—FEMEMBIZE T ERMEEWAEA. mBkE T
AAHEE, ENaSH R, HETSESAERIFRERERTWE T EMAT
BRI R AR,
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GRS, EREZESHFEE, DMEFERIRMREALSMTERT4, ReER
M=, CABS (ohaesbak i, & X, fREIZREHANLEHappy PathAHlik
Hahfk, ATHEESMEND .

FHb, bR AT RE B 2 F LA ET R AR, BILENGLE SR E AR
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RSP -EIRMNARGH B ENSREEIEE TEEN ., FIHEBEm— AR
A, BlE--ETZH K, BRXEEIHENEOTRE. 428, RIMAIZE
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XEEARR R — 12K, LR SE aRERE —/ 0 B R &R UAER B
RERBESITHAFICHOTNREAEE, MAEER I —HNRE. Mt
T, =4 HARPHRENSGE LIRS FEER EIEMAER, HEASREERTEN
ey . FA1AIR) S Tulias Shaw G T — /4~ Al Panopticodefy X5 B , wTLA7EJavafti® |
BT —FRIXEERRE, EREENEENTTHLRE (nES-8A7R), #EiR—IRRREE
FE RIS ER AR, DARASERIL, ZMAERIBE, —EE0E 1%
AR R, FHEH AR LA E 868 K e F A B VT BCRE 018 B3 A 2 AR 2 v )
A AT & .
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B5-8 Panopticoder: BRI, o 1 3 avafChl EEny B & 2% B

A~ PA AR SR SE BUR 55 8% TE 8 1R 28 Ja R R I B 1 AR X HERD R & R T 4L 3
R, HlmERARE, DIEA X R8O8R E P AX 8038, a8
BRoTHT. XL REARFZ A A B — A WER S E, AR R 0T 5 H B — A E T
HRREFEE. &fh, LENREE—E, ZHRALIESEITFRAERE, A28 4
AP AT E Pl bR X R,

510 /&5

BRI AKENBRGR, SRR ENS ASESER 1 WRRA MR
KRB EATEAN SR, KEPAZAESE MR ESEIN T AR, MkESFTEAE
HAfEE R A RA AR F LA AR, B IZREE R AT ATEF T M
RIAHERY — BN E, HERKAE T W82 Al i IR iz 179 BB P TR BRIl
A, BREBIH—RARMEENEAERA, HiEEIIRIRTEX —BE R ARA DK
Dl Bk, FERESHEPLE T —EH 0 H sElnF ik,

— B TEHERKS, RAGKEFABRBCGATREBME L. iEBEZHEEL
ATAGEAER B ek S BEREL, bban— ANk & A R A5 E £ K Rl ek osEE K FF T
WiAFr B, MIRRRB ARG FHM AR LK, HEVPEITHBREBT £/ 08k, —8
i MXEEE,. RTCMU RGO EIMEAARET.
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3 F KB B SX N E AR, B"A AR ARG R, KL
RIET O —MeFHY, RARETHEMRRIEZMAREMEE, HRREERES S
REBRE RS . $E KL AT LA B IEBRIERE  RIMEEAYT, XHETIER
MAMEEHFERR. SHMRIERA LR, i inE e astieiit, H#7
PATENT, LIRS 54 IR AL, B LB EFVREERRES.

L8R, GRE Gk T — SRR, A RIFVESETER, AILave:
WREAREEE, BEA B ISCREAEORRIER X AR P RAMAHE, ELF
oA, HeanBR RAEL T B, MR E Rl A R R A . A
KREBISETHEX AT AL ZRLRE, KhA— N EBERR, ARk
Ea. WK, BIREEF.

JEHER LS PR KBRS B MK LR AT, BRI SCB 24k &y R 0 & O
AR, BHE LR 208, HFITHRATLARMAER,
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6.1 35|

MTEE R A H , F{1{#HIDE (Integrated Development Environment,
KIREE) MATLA T mEamiit. Am, XAAEARERAES. RELB
FrE A DT AESA, RETFET AT EEA, S8 HeTfr e £id—4,
EABILERAER ML, StFEERINE LA H T. £S5/ XH
(BREAEMEB) B, EHAMARTEARFWE, WXFATLTELELH89, & 0EH
BARYET R sk 2246 EILRRITh R A R EIH .

F—FHAMNER R, BELFERFEGRATUEMSTHETRRE, RailsliB
A[LA{E B iARIRakefE 45, NETH H wJLA{E ] MsBuild, Javalii B (0% & IE#afi%)
B[LA{# FlAnt, Maven, Buildr®s¢Gradle, fi#|fSCons, FiFAkZ TIERRAELEAPLETE &
FIC/ICHI BizfTe R . XFEFaMFr a2 7, RELLFFEERIRS FiafTix
ar & el TR T 7. 75, RERRESHKRTHMAIERE, EREFEE
EzEfri At s B, Railsf /P, UL fiMavensBuildrf)Javalil B REizfr % dr
4BIR], NETHIC/C++H PEEEM —EE FFsE TEA 7. A, -BHBER
BT, HinA21MHESEARE RITEA N, (tRTEfesm 1, sh il
AT,

H Zh {0 B MRS GT AL, MR IR RN P RS B 4 A B A T e
“EHlA TERISCERIERR, RERMALEBEFERTEIL” PLEHR, kE2H
WO T, ERE-RZIOPE, think BN AR, A EEE. EEfiE. &
RGeS A, LARBERRIRLONERSES, SR Z, NS RERE,
Frigitialaki, mH (AREFE B EEMiE) seda s H,

@ S A B, Builderih o[ LA &M Scala, GroovyfIRuby, #FHAIEMRIERAESEMH, TEEEHE
=T FIVMATIE S,
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B T BB A A SLLASE . AR AR TRABTHERSERREEM. B
FRIRSERNFTA A TR B LGRS A — R, EAHERENE, NiXRFX
AR Fnzde A RItRREE LB A DLBE, FHAXHRNAEHRERTRX—EAR,

AR A TIHRKET RRE R BT A i E TRAVRN, 2Kk TERTN
ERIR, HFIH —SREUNMNETS, B ESMER. EX—8d, BIEABRR
fnfef (5 A BRI, XEBNELSHR, RIOAZES BRI RER LRAIRHETR
B, BAXsezREst it PRATEAEA SRS LR3I W £ % T T AR
— R {542 [dzMeNE],

BN EAGLA— ARG D, XA REANENTHRPHERIT %, M
H A EFZEAREELHRRTIEFNB., —EEH@ORIRITHNMETE, RfF
R —rxtme, HFeER, DMESERNEFZN, TLIHRERFEEZETT,

6.2 MWETABK

Hahitig TR OSBRI LED THRK—BE. REAMKILH, A
BE2MPRERR TR, Make IR EMREBEMEH TIRSE. B TRINA -4
LRIRIELOIhRE, BIeTEON iR R, EhiTEET, CRECAERRIBFRiT—
AVNAES , HRMAABIRARER BAR, HSEKBIES OWNEEET K,
Bilzn, BantriiziTMik, SRWESER RRRMIK, HixEWMLEE, DARS
ES MBI A AR, E6-1Em T /MR M re il +.

'H%ﬁ’

WM |

E6-1 B A e i il 7 B

o TARE#ER HERERITXMEBMA IS —MMES. ErTREMmIaET
I, WETREMREMRBEA L, FAXHMES BB, —BokibekilE,
BEATLAGR IR ARDAIMNRA T, miH & RM A ESEEN, HEBTIIA 280 &0
REGE. FERSIEFBEBMTOBL, EERAZET K,
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—MEBREEG/NE S REMES BOEFRANE, —REBTA, ZREKE
FH 4, EEMRTEPEESXRERE TR,

Rifi, #WETHNARAETERESF$OH, B %R, EFFRD
# T A (F#nAnt, NAntfIMsBuild) &fk#E—RFIMEF R KBMALS, W%
MAITHE, tbinMake, RARIEENIARA4 (Fban—/-"ldiT3chF) Khik.

BBZT, IR BHRAEERR, BT TROFLCARERLATRRIIE
Wt E, X—ARIEREEN, thin, — MR TASAERRS THZEER, &
ek &L H ST K. MRFEANERFFERERT, HREBENSRRZE
A, TR, MRENEREGHERTT £k, BIFISERELREKMME (R
XA MR EFN), MBS, WRESRXELERN.

WE R, WRTAHSEBENME, AR (E¥FA—EwfT) 8MEF. Hik,
TEX/AEF 24, JMNEREAX MR TATEREZAH “XENRERE". “mHit”.
“WIFEAE" . “mEAa”. "HiEMRT, REE BTl 5. FEFFRNT
B, EMESHBEAEEA CAEWREEPEEHEEITE. FLA, BIE "Mk’
EFHIAMAE K, BhASMIT—K,

PRifn, Er-RFRNT RS, SNRH—-RIE RSN, Flan, FEAEfh, “%
EHAES™ (compile source) 1 “ZRiFMIX" (compile test) B HPRAES BIE—AXH:
L& BT A S RIARRD, Bl 18 BAX R A 30 PY fsource.sof(l tests.so, tHEIHE, “i&
f7RX” (Runtest) a[RESA: B — >0l fitestreports.zipfI3C . — 47 & Tl AR 7
SR EEiT “WIFRART 1 “RENRLT ZEFER sikT, HRRFY
XX A~ so 3 i Rt [A) Bk Ttestreports.zipltf, A &4t “i@fTaIR”.

B, R > R R TR RELAR A # B R F R - E ST E A RN
3t (SConsfE FIMDS® £) , XEGIFCHCHEFMAER L, B AMakeZ{RIER
FEILEH Lk kA BRI, EXREE S, X (FRAHM
BEXME) Sthe BB ARG, EC/CHIRB T, @ RIFLTLR KA E, K
AGES SRR Z MBI TE, X Tafr TEUN EAES K, RiFE Rl
FHHEBITT, BLWLETE (JIT) RiFHSESITI T IR,

b, 5 FRIERTEERR ZAHARERE, X8 TERRESD, 6
ZREMETCHERE, A&, M TCHIBEMIEF R, XHFEHLRE, FAix
HESHRIFFEM THTHRITHEESRANEZE, "BEESERAR, RakeBl7]
LA ERE SR TH, BrTUlsEERES FAN TR, X TRBMEAEL
%, 12 WMartin Fowler5f) “Domain-Specific Languages” [8ZKox1],

@ fElava, HPMIFHRE & T — . EAXBSERN, SunfJavackii® i ik R (FibRAn
FRIEES ), (HIBMAY)ikesSiiEaR AIRTLL, #Rifi, {EAnthAdjavacss iR piE,
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T, RAIEESE—TUMNKITHMETR. $4HMi5[dzMeNE] LA R £ (£
X eH AR A R FFEE,

6.2.1 Make

Make 'R {7 IRTEERTE RYIT R G, 'ER —FHRANHFAHWETR,
RETE LR AR R, BRERMRIBEZ A AR EXIP WA, S%i%h
(B 76 FF % FE A vh A 24 KRB i) A B, 3+ TR FHEHBARYFF BB UL, X — AUskAH
HEET.

PRifi, Maketh AR SR/, BlAE BLTEFF R AR BEAA ¢ 2 RIS R A9,
X PP 2ot & ikMake B 3 48R B HELLRIR .

hTHEXAE RMEE B, M TERARVARSE L TEaUHEB, —4~% AL
EREBAHF T O/ Makefile, 7E8H# 2K LRMakefile i@ RS HF
fitiMakefile, X EREWRE BMBRERA SMBERE . SAARZESESG AR
i, RAEMERER T4, LLRIITRERZFAH T AR,

XA T, ZOFFRIRRIER K, PILLRE 5 fEMakefilesH15| A —23E L)
REAYERPE . EhanfE— A~ &R, ARLe(E fgshellfy iy & L 00AH — - WRFFERTH.
ARHFOBER T 20, XAMERTEER TET.

Makefl) 75—/ MR EAE, EEBTshelf i ARIHEME., 4R, Makefilesgh A g A5
REREHEE—RT. (H, R TIERBMake DM —HTRMKE, CAERR
A ULEUNIXRY £ Fh R RGP iz fT.) BT Makefiles & — Fp 5 #f 1y DSL
(Domain-Specific Language, FUSHFEES), HAREMB.LRGENY RIED (BRIE
& HFAIHN) o FETCiLME AiMaket) R SR SSHIMIRTIE T, BT RELHERA
SRR TR,

H TMakeB2FF 4 S AT I A XRBERMH A AR ELBA XA R (LR T
FRMEN) BT TR, XERBBERE £ RAIBLR AP, MakefR/DU#RAME
ERIRE T A,

SR TFR P AL BT R F L — | A 4K Make EAE 5 498 i) &k
KB F|7L1%.” ——Mark Dominus, “Suffering from ‘make install’ ” [dyGIMy].

BLEER £C/CHAImE T, F& A REMiE T{EFHSCons, fifZMake, SConsZ
S ERWE AR APython 5, Xik'ERA T EbMake ¥ 58 A FfIsE & RV T B,
AR EZIEEE HARE, teandkEWindowsFidEiT#yEe,

6.2.2 Ant

b Javaf I B, FHREEZHIBESHEXTE, MakelE A /)5 PR M8 e 8k Bk 7]
B, mlavatt X MEFED T ILE R HE, £/ MakeX G HJava |, S5H[EIN,
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XML{E A £ # (L SCRA 5 (8 5 i a3k M . 8 UM A Bk 4 T Apacheffy#4
Ht T HAnt,
hFeL B Ea s A, AntlE — AT HlavaS T4, =T HRIITH RAVRIE,
NSRS RS E. Anti iR B i fJavascd B — 5 HAIES . AntfREREK T Java
T B ki TVERYEEschniE . BUZETR Z IDEFIH b T A AR ZFFAnt,
AntZ2—MES SRR TR, AntfisfTha gt HlavaSiy, {HAntlZ42
XML SHI—FSMEDSL, XFskAEAtR A TRAMNB LG, EHERKR
TERBRANIRL, FEAANTIMES JLF ATEALEVRESCEE TR By 3545 .
SRifi, Antth A JLAMERA.
O HREAXMLS#EMA, sTXMLAIMABEA AR, XA 5KEiE,
Q AntR —MRIMSIREER, 1% LiEH K IERSRERS, BLAER KRR R
i, A pidar, BTN SR S R O

O AntZ2FEBHAIES, MIEM4LXNIES, BRETLEAGSSEE (HeanflEee]
) <antcall>) $FHHAMEH.

0O X FAnt {15, E&ERIERELCIFEHXFARE, tin “=17 7 2040Mi7
m“efE T 2KEE", REERPBRER -1 TAEXSEEFAHNAGSTE
A, SREMNLIETRET, XFES —ElavafCilMI 8T, BIEAnth,

Q EEAntifiit importfllmacrodefEH ZLFFEA, HXFHFH ARG, IR
PR,

XS ERYE, AnsCHESRE, WRERK (BTTACCHERENL). X446
H Antlt, JE% {615 —i% /Y 30 B 5 & ThoughtWorks 2% w] % i) fi Julian Simpson 5 #)
“Refactoring Ant Build Files”, %3 fF T ThoughtWorks &t 3 (#kFF EILEF) .

6.2.3 NAnt 5 MSBuild

% #Microsoft5 | A NET E4eh, R Z45tE Slavail SHIRERE—8E, JavalF k
A R R R TR 18 A I B Java T LS B K |, BRLAYRE B T NUnitiiNMock,
LABNAnt (R#E2Zdi), mAEIUnitfiIMock, NAnt{# F T fAnt[EIRERYIE R,
RA VAR,

Microsoft/5 K fENAnt ESIA T/ &L, HERT 4% —MSBuild, {4
AntFINAntRY B % /5 % , MsBuildfR% 54 {f Fid AntFINAntf 2 £, R, B5
Visual StudioZt & ¥ B, %03l anfn]# 8 Visual Studio L #I#RE HRAGH, LAk Anf[E
BE{k# (BTLL, NAntf A % %8 FAMSBuildse i 4i%) . R4 A4 22MSBuild
A RIEPEA QINAnt, (B, wiH & NETHSGhA—Es5, BrLARNAntf%
HAFE.

BT ARG S A 5 Antf R 55—,

\ 4
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6.2.4 Maven

TEAR YK — B iRl B, AntfEJavajk[X REZXK, (BEIEAVESD G A 1L, Maven
i@ A Javalfi H FIfCED RE MY S — SRR ATIR , TR/ e AR, A LL
B Ant S PF FR ok BRI EESR SO . X FRETTARY “MR IR TACE™ (convention over
configuration) YN0 E, REH HEMavendf @ RHETHSA, B/ FREH
— G APMITHANLE. BE. MAMEMES, HFAHSRETHXML, XBHE
A5 B G Bxg, FseBRiAfE 3R A AT BT R Javadoc,

Maven s —/~ EEMIEER , ThkE s E M IavafE M B A KE, fmX B KR
Javalfi H {9 —/ 6 /5. Mavenil 3§ R 2« H Pk ok fkor X 5, (EVRRERF R M)
RY T3 S5y MR L E /N 1

MavenfJ [l =4, B4, R H A #EMavendl 2 iS5 fFnA: fy A A4 4
AYiE, VRIBAE (EZEAVEE) FfiMaven, X428, f£—L@H G, B FTREHIAHR —
RS, A EF & AP RIEMaven R TEA AT B 654, M TRZ A RLLHF/TMRE
R AR, X i, (BamRBEM—E TREEHT FE (EbmfEdh it
Z A — e HIMR AR ), VR E 16 Mavenfo 4 iy FAFI SRR, WX/~ 2
YR, W HAELAED, (Bl &R NLEAR, AnttbMavenRiER £,

Mavenftyif — /A EE, EHEEAXMLEESNEDSL, hkid, AT RE,
FRESRK, RESMavenififh HAMRE 2, (BHMNAFREEL B ZNRE. REYE
>IMojos, AT, LLARMavenft Hf 454 A4 (inversion-of-control) HE%E, iz
(4, MavenF R £4EM:, T —iavaliB, {RJLFREREI AR ENEYE.

Mavenfty 3 =/~ AR, ERINGCES, TEBEHFHM, MavenfINEZAER /I, 4
Tit A CRES TIE, SEMNESEM - Ve A il . MavenBER BT ZRE
FAC, mXFrEER A DFHRESRR FTREFBA TR AM, BT RE, R
WA G EB R . 52K N HEE , Maveny MK E B RERIFE
£4 01 H Z A& AA AR, R R BKEAOIE, REERERLKBET.

Xt F RLEPHBA K, MavenfIZ) R FIRECL T8 T, REFZMREB HAERHE
B AT A MavenJHUERIES K, BRLA, ffi) =R FAnt, &L, H3LT MdvyRy T
B, EALAE S AN Z RSB ESCHEFR . MA TS Z6 HAMaven, #E 5AntE 4
E/, EEMREL, sTEAS3] 5 AMaven—FEICR . |

[HEEENE, REIvyFiMavensE4 (M FEKBAGEH MR, (EHERIMNEHE
#1 (MMaventt X #4577 R & FER TEEN) AIBRANLBIH A SR BAFRIERR., £
M — kKRR, VRS F—BtiRl, BohMavenBM M Tk, FAMOEELE,
BRAEVR ™t 7E (3 B R AR %, & W Maven$s 76 U7 A Jndv B fise 38 38 54N FEAY
A, LEESEEM (diamond) H M RIEFIHIL.,

X T an{r] &3 B SO Fndl - il ik i, IFSWF13FE,
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6.2.5 Rake

s TR RS, AntFIERLAERRIMNEMSIR EiES (DSL), A&XML
AXEIEFRBERE. Mk, iy B, LRARubyfE T ARakefEh—~ K
HBELT, B EAESELFERuby BB NFEDSLR 244 5T i Make U L IHREVR? &R

HEM, RakefiMake—#E& ™SI TH, HETCAREES SR IHR,
f&Make—#¥, Rake HFEFRMITSFKBI. 2R, BT RakefiiARZ4iRubyfd, BrlA
YRAT A FRuby I APLR A THE(IHE S . BlsL, MRaken[LU24A S HH#E K H 5 F&TKHY
IR SCeE, BCAHVREESEHE AGREIE ST A A LIhEE.

MR, FAEEEERELEETDREAL, REEFIFELNH XS HE
fITHE. REEX AT Efy it BREME A @RI KRR, O FbRAERY
Ruby i % rTLL F %M iARake, ARFEBAITRake I AR EZ] [ (FE, VR:LFE#R
LA BARBIRBIATE, MiH, fERubysp2GRXY-RITHEY, HEikA TR LLEE
Ry VA ) Rakefy 6 i NG & . X TRakes®F H AR £ A ARVEL AR, B 1#EMartin
- FowlerfJt§ ¢ “Using the Rake Build Language” [9fL15]-R#iAHA .

K Rake g Ruby B fr B JF R HY, FH8 IZH A TRubyli H , (HXHAFEWRE L
B FREE AR A |, (EbfnAlbacoreli B 4t T —%RakefE % 4kt NET &
4i.) Rakeg—Fhill ARVKIERMIA TR, 48R, XFHEAA SR —LRubyfHE A RELE
A1, {BAntFINAntHy [F] #EE EE A RRRE T .

Raketb AR AE 240 &%, BHRRERI S LA E YAIRubyiz fTH PR5E
(TEAEGEEAIENEE, JRuby$3L3830), Hik, Z4HA{EFARubyGems,

6.2.6 Buildr

Rakef B LFNFR K4 “WMBBHANIZH—1TEEFNEBRESHE 8714 A
EIRAEE, H—AKE T H, HinBuildr, Gradlefl Ganttii{# H TixFh . =188
LAWFBDSLEYTE A A H R 1 . AR T, A R B L A A0 (s s BN 2 151 B Mt AR 75 & B,
A FARVELTHEBuildr, FOHEREMFERBNW TR Z —,

Buildrt i/ fRake” |, FfLARakew] CARGAUENS, EEBRER. 2R, S Maven
AU S, EA e AfMaven—¥ERIMR G, 045 XRG4 R, ~%HE (artifact
specification) FIHEE, YRALFILAE HAMEFMES (RIFEEHEESEN), HILERE.
‘& FI i RakeRy 7§ o4 T 1] U AR d B Bk . & A RUFAY R , ‘B EEMaventk , 7] 5 Maven
A, ERMESKEIRFINEFREBEAST.

RN — A Javalii H , a0 B AntaiMavenfI 8848 5%, Ff 138 FH#E# Buildr,
IFRE AR GroovyPYDSL, sk HGradlel®,

6.2.7 Psake
Windows ] Pt As H it ik MERDSLAGEE 1" LAY A #H, Psake (K TR “saké”) 2 H
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PowerShell SN FEEDSL, $24E T i mlE 55 B4k MM #4 .

6.3 HBEEBEMIAILAIEREN 5K

EAAd, BANSTIH B RA LR B EE MR AN 558k, TR A%
FhE AR ENERERT,

6.3.1 AMBRKZMEIHEREZR A

#A1/2DDD® (Domain-Driven Design, SUs¥zhi%it) ILKHEL, BrlL, R
IR R rh SR A X —HoR, TR A LGS, mEE iR
A NSRS R A WRIRE, XFIRER ALY, ERXMH, |&AT-TLA
BR E S BT E A B/ ML REERE R, BRESHA RS RIFAVE K,
IR, HPBRKSARME T —Fh iR AR LRI, =] o B A (] ) B 5T FE b BA A .

L1 B W FFGAEE, DU B R AL P B BIESBER —/ WA+, B
(ER AR A # AL SR, thrTUAEX MAIEERME. B2, —HBEIAEHRKK,
LR A5 RS RS, LB B IR K T R B o B OE R SRS A . Xk,
— AR BT BRI AR FT AR AR, TR, @i Wi E A s fr R Ao b
BT e, “HhElR KM MA L HHEE TR, BNHBFBERE YHES, Hd
HXEE, ZERafrRBii. Rl esTEH -/ EEsHEESRENK, tbink
HiL Fnde &Mk,

G AR AR O BRI R — A
EHET. FTHFEARFZLAR RN, &KX R EMRB ST MK
ot E A, MBEMEX—5, RERCNAER—MCAT.

6.3.2 {ERMRIANKKIPENHIEF

FEHRAPERAKLZE, BB ZEHIREFBMER (HinA eyl Bty
B AU FEEART Br) MERC AR FIRERRAET RS, FLIRE 8 st
RAEE BN, PR, 7EMAZHLERE LI, RMIZERG Y THR, miAREAN
AEE (BRAEMERE ToRif), JLPEH T EEEA HE R TRk B EE,
ABREEHENINE, Eean, {EAIWebSpherefy Filk 75 82 RYIE, VRFEEH Wsadmin T HokAC
BES, HMBEBLHEF.

BEEMNAE, JFEAAR (EAJUEMNA CRIFFRYLE |). WIKA Rfnas A

@ i H Eric Evansff) ¥ {¥Domain-Driven Design: Tackling Complexity in the Heart of Software(2003),
@ ABHIMIEAZMENE] b # AR5 MIA TG, 125 BISHR Ant, Maven, MSBuildfPsake Sy,
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AESE R R E T, Hik, fhiZFERHEm RS AREF, XHFD
I H — A

yia tH) R F Ak, AR
REFARAE. Ko, SRiem ARANED HAFRERMAGUATIREN, TR
FEAR G F AR T, HEAREFRERRGERAALELRAE, B
AT A Jo 1l kT4 R Ant.

AR L RBEAMNAEEAD PHEAET —MEEAIN, §EHSEH
HERITRENRG— AR, INARLAEERARPRFEAREESHE, 42
A BN EFLAL. R, BAT —£Bashir R (A “Fd” #F
®), Wity XEH g ARSBY L, AT EHEEApachefrWebLogic.

EREAAERA “Fdy” HEFLBAANREELTHE, RAAAA. §4,
A S THFLEA, KR, WA AT RAKE P AL XA A0 E 2
R AR B A RIRIRE T, PrA e 545 E M A

BB A SZRES ST R AR PR EMARES . EHEZA, EEEBCH
MFTETAIRA, BB AT BIR E LR, RE MK B BAR .

6.3.3 {FHAREMBEEREHERE

Eams3Yipng, EHAREMRRBENARFIENRREIENLERN, IR
REFR B A B L AR, R, 6 R A E BT
1 HREERCBAEBMAR (FbanfRSURISIPHEAE)” X PAFERLIZ PR, BDHAC
BiEEMEAE Bk, IR RAFERAERIESR, HRE2REH#ER N — L]
L ERAZREXEEE.

XEARA RS (1) ARESE M A 7E T R HL3E A 388 L HBREIZAT
(2) FF & A R xS AT TR R AR & G Eh . T HITIR RSk UL, RE
B RAFF RN RERX A", (HiXER T /TEAS MR B HA RSy RIEHE.
RAF g mAGFIMRA B F R, R FLHER R KT 2 SN R AA
SREFRERS EREXERRS (Eam5RIMNOMHRFHLANRS) BEIFA
PL2E L, sXitMavenfnlvyiX#:H) TEBRREBIR_E .

MR AR AR E SR, REM—ELRMRLTE, MELRETE
HEEFEZARPHLE L. B, XFHFFEN LERSMRA, HmERRAREHTE
bf, ARESHEOracle i SRBR B N8R . 21T, X FMRHTRIEHA. AT E
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MEGEFANRRAN ), YRk e N — R iiie— R0 Bl e — w5, X ikl
SCHBEATHT AR TR LR 2R BB IR 7k B b T 5B B LRI ER S .
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6.3.5 WHRBBARABEEETZFR (Idempotent)

TR I EM BARREEFARE, BERERNIZERS BHRAELES R
(IE#) BREz, HLLZASGHA.

Ex— ARRE R T SRE, BEARERFUESRSEICK, BELLE
it B Ehth, BaRESELUE R EST, XERRNASEERAREMRRNS
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YR LAGIE— T 4P RAR BT ORE T, REIEEESTT, /RTAIERIIMRAE.
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MRVREE A — A RAE TEE, i AR E 24 & RGP A 414654843
e Xt T 6948, BLAMBINRELTENAERITT. XERXRE AT
M b= REEF B R SRS 2 E Mo, X —EE R T i e AR 55 28 R AR
FHERE L.

f5, BAH—FGE, BREERSRFEEN TRMTHE, thin, TR BAHRE
FAPRISCHE T 2R A, RsyncHB&(EH—FRR AR, (Ul M5 BB F
@A FP AR, BRERE LVBREZS S - RETHEERRES—
FERY . ARAIEHIN H FEFT AR BIARLIIEE R . B 11T 40EA APuppet£s £ 47 B
RROER, HFAMSERNENR, EEHREENRERERE. BMC, #¥&MIBM
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N ANERER B - 752 A LA L AV D, B) “ A hHeE BT R AR .
A KR B RGLLX RS BB, HEARBERA—K, BERAH A
I, BPMSMBESREABRAER., FXLE, SHREFRNOBERGENZIZE, E
RERB—HAEE R A, MEAPRABMTRARLE, X245 RS HHE
IAWIEER .
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BATRTLAM “iz8EHIBA 570 R A 51— 44 B AR A 2 B 3-SR SR rd &
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FE AN RREEARHFIRELE B CHOFRAEHHERSTERER. RF, Fct
XEME, EXLEHTREMAAREHE. KT RXANPERKE, Es8A
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6.4 Me) JVM R HIEFRIINE 5449

REFBRTEMEET ¥ REARNIHE, BEXE, TRIEMELBBR
A LR IVMAO S B IO Bl 46K, ARG A — S TR, (R
e Maven®HOE, KURLFRIRG], TARAE, MEFRA AR LbRss
FIOE, ETEREER L, H5h, AR AL FRIMUIRIR A
T k. KSR TNETHERS, TASARRRE AT HRANES, RREE
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B %%

T Ei&Mavenfi R B £544, FRbMavenbrik B Fedbhy, BIEVRGAHER (A
FK) Maven, ERERRTEENZ —RRSIA 75 B RSB brEm 5.
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/ [project-name]
README . txt
LICENSE.txtC
/src

Jmain

© E5RailsH.Net T L[5, RailsL6 010 B 88 F48, M NETT A B ATLA SR E ik
[i7[:0E 5
@ % W.Jean-Paul Boodhooft) i & [ahdDZ O],
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/java Java source code for your project
/scala If you use other languages, they go at the same level
/resources Resources for your project
/filters Resource filter files
fassembly Assembly descriptors
/econfig Configuration files
/webapp Web application resources
/test
/java Test sources
/resources Test resources
/filters Test resource filters
/eite Source for your project website
/doc Any other documentation
/lib
/runtime Libraries your project needs at run time
/test Libraries required to run tests
/build Libraries reguired to build your project

R VR EE FAMaven1 51 B #91%, M iZmE &4 F9 HESESE R B R —4B %
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{ [project-name]
/target
/classes Compiled classes
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/surefire-reports Test reports
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2, ETTREANAROG 4R IIAR G (F44:, 2RE13F), i,
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EXHEREREAILAAARIEE, -BRE2SRH THEEH, thimMavendIvy T
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BEERMEOEN 2 —8R . SRR S R G h B st Bfr.
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AILAS—/ A, iLEEBEIE EE A RIEREEE).,

WRifi, KEHERT, RESFEE-EBENEEE, Lk THTEMTEES,
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TEAERTER G MARS % LHE-FR TR, 2F - THAERT AL
MR R A AR 55 .
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MEEREARITRNARF, REFH LA E TR E LAERAFERA,
U EMTAEMGRaPiEd. E=mMAEAEK, BhanT,
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FFab.

Q R TEE L, RES-SAibafTi4s, el BB mAEdER, ik
Fror IR 4 B TER LS biaf X S AR ATLL T .

O FRE R IR &5 B4R 0L T B BEAE 4 (job) VB ELRMIZHE, thnkiEEFHIT,
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Q mRAELXEMHEETFK, TumﬁEﬂﬁﬁ%ﬁ&%ﬁﬁﬂ%ﬁ%ﬁﬁﬁ%ﬁiﬁ
BB BTN, T L4 HEEA TR R MR A P SR

Bia, BRambFEMER, REEALRER—FTRMIE, BEfTUMLE
RHECER—THEMA, mETRILSREUNIX, YReTELE HIR4EAYScpaliRsyncH
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MR, TIERRFEERES, B EHEALHE, HMILELELERR,
Feani B HbhdT T —248, FNImMEREINT A, EEREREENHE,
ETXRRE, BRiFARERAENRETLH,

X —&ERe T H A AR . AP [dzMeNE] E£45 H T 68 Fix e T HiY
—Sefi 1, ARFM T AN, hEAMEFFEANR.
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TR M BEA R RARGIRANE, BRanis —A-Efrve.o i NiiE,
PR P i SRR EHEC M RERFIEMZ L. BIOA LI ERH 51%E K
THERED, A S A @R AR RS TIN5 .

R E IR A 5 A0 B e A= 7 BRI AR B SRR ARG . FEHE R 22 AR R L B E
XHRERIFEANERE 28T, BIOTRERRABCLBET T, A THIERX—A,
BATEVAEE BME A BRILBUFH, mE6-2f7.

| BiRI/NR% /At FEREE

F 8] o () AL B

RIFRGE #ERRER

0 das

M6-2 HKE-HEFNEEIE



6.5 REBrAiL

RERBERS, REET RGP ARFAEBAMEKE., —BXRERMER
17T, REE LT SAGRE, AN ARFHRERES, AAXEHMMET,
RAABEFAH B A, XBETHEN _HEE. IREEMNRSTFHRE, DR
HAHXACE.

6.5.2 RMAFREE

A —ABRABE NS, BURSBMHBFERENSIT. AL, 38T
— B, #HMEMAETMR (ZRE6-3). aREBAE, REILASIRERERE
S, modAES R iz HEWE R, Eﬂiﬁﬁﬂjﬂlﬁmﬂ.,

3. BEMERMA
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XA B IER, ENREERRE LR e EsiR, HizRE
—EeER A Ry “HEMRAT, BEEECRRREELEE. RIMNPIAKXBHEA “RI
HERBER FTLL TER” #EE—ErfEORFE.

RERVEMIR EE AR e R RGN iZE & AR, B B iRk —
Ay, BHERSRERIAC B ST . X TEMITERISE NS FirmmE, b
THIRE LG, TwyH TERMMAALESR AR A6 .

Q Wi\ REM BAE B rp &3 —FKid %,

Q WA REE_E M,

Q W= HEABE R EEMEBEA R IETRY,

Q #idPh ks &L Lk “ping” Av4, IERALEGEERY, HERE[ ZABEET

— A ER AL,

- HNERMfTESEMNR 000
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#4118 T —/A M % 69Rubye A& , A F M4 config xml L # Fo ik 2| 5 £ 48 ~URI,
Be Fihe Rk B4l 6 L, ST A

http://database.foo.com:3002/servicel OK
http://database.foo.com:3003/serviced OK
http://database.foo.com:3004/service3 Timeout
http://database.foo.com:3003/serviced OK

AL BT P BT ET .
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6.6.1 EEERMBXEKE

R LAEIRA AR INMERENRRE, XSiBEBMESHEISERN
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FLZBOABTA (L B A ARG, X, WEBRNEEFARE -1 2BMNEE
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k., HURMEBRHRIETT.

LRB RS ERBEMN RS, XERMETSELN. HE, —ERZRKH-&FE
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FEREASESRAKIRE-IEES, ATLHEN ARFRIARETRER —/ B F
T, REBRELSREXRFHZ/EF (LkanfEFRAF, KREREFE) J, x#&
HEREXEHE A FESAILLT,
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STEP 14 M*E&9E:\web serverdllsB X F, 474 ¢yDLLXH 3 4]3)
MR E K
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(€34 E A )
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HERKBRBIN AR, #R4BRFASRIACLHTIEERNREN, ERAEILET.
tban, WTLAZERE ZAISHEBRALRE - TREGHIER T ERINE L, 3T
AR R, IALHEE,

JVERA RABIBEBRGTH “HOE" £%5. £RXUR%ES, F44EA
Risfi—&k, AENSIFESIT-KRE—F K, EXHERT, —EB2EREX



6.7 ik v

SR, EHRIE— T A SNRREE. REMASBEFREE - KNRR=AMDLE
AL, -

6.6.7 .NET /5t

NETAH R H S04stt, TmEsty## - SRFEETNEHE,

fE.NETH, #foel €5 H XSS K EZEMEINAIESHFRSIFH. MR
A XHREWRSIH, ERASHWE., LR, FrR— 1 XHCerEMmRs
FhT, AIRAFETXHESE L. XE5FB—ERECMIEME, RASFRXA
R, BASBEMEX N XHRER TN, EXFTRARSCEMER, E5E
EMTariEREEN. —MHANGEREEFANRBRAED, 177 "Bk
SCHE ThEE, HREERA BRSO, BRI B AR R G BBR,

TR, MURfEel Ao £ MERES, BB %S B sh MRS H R M
. WEERAUR, KZ¥5Visual StudioEE ARG ER TRAMBAEX— A,
RUEATRT LS 5 SR f 2R 5B M, (HBLED R ZE B IR HEX A RE,

I BbinFobjiX A~ B3, BRRIRIERRR TP T 2MER T B #YbinFlob B 3,
a[LL{# Hicleani Al Devenviiyclean solutionfig4-f@uX{EEJL,

6.7 NG

AT XARES IZNA, AFEEREBRIA TR, W, WERRA R
MBFMIFA Bt . SRR K LA B AT B #hX A K0, B
ARERSMEAEZ, R, WRIHMEREHOEMESTIEFTHE, MRES S0
AREZR. BRI VURE AR R AR ZM A BN — 5%, 1§
BRAGRRABIRLS VR ERIDER, R AL, HERERAE, EPxER
BB ATERE D . WA IDRE Bis, AEFER. MAMESARPILER—
FEEILH, (AL TS T TRAGRE. EREMEEXEHHR, —EEEz
oA BYFF R A R —2fi,

BE, ARZEAFLUHTHWR. WKMHEmE2MAEL, MiFPowerShell, IS
AR A tEs% H R AL R By B3k, BI{E R Windows (FoXt B it R A HERE
) PR T -SRI TR, BMNEFRECLR I —ERKTT R, Hieit
TRTPRETRAN—ESHZRE, BR, ERBOTXFEAERESR, M FXETH,
HEEM B Emil, RMBMNCLILREARR TWEMAL, HERTRBI%
FREFERYRTREMAYIE (REEMNRBRAFER AN, BAWELBRET T,

Ria, BER—K, WEMZERATH “—FAR", XEHARIZH G RHNA
BB LAY, ROIEMXEEALTRAES . &9, WmEw, #




v Fo% M LREFNM AL

ELA I PR V0 S PR M — B, R 2 BB R AR — R T, R
MARED, SHTRAKTIN, WRNBERLEILTBREERIN, LR, X
B 5N B ARG R X A B0 W L R AR — Y, TRRRER, &
o ERVBA Y B 7 15T — e ) PO 1 S T B FORE B A, X R L FIBA e
S SR THATE, LRI, A MREABIN HR, AR — PR
HE R,



e
Ll

e 22 B B

71 518

BEXIHERE (ERAEHE—KIE) b, REFBRSIFSET. HEeHH
B, RELABRBKBIRE, B2HBEENER M BT AR 26 =g e 52
BRFE, URXTHaIHBFRENHRES. BERRT, #RXBRETEIZLT
hoeh, —EAEL T,

MG EHHEEE, REHBHMEMERAKENAD, EMMEREE KA RAERE
A, WMRIRZHACIRAE R KGR R ., SEHAERFSEAN, B elExAs
WEPRIRAH B,

XRBAEBEAE L. 3K BAIEHGERIRI B 1L 9% B2 Aubia] SrACad g 5
IR, EREMz)—E4FmiRit ek, HHX 2 B A R REm,

R B Bt A B T 2GR IR B IR K S RURE AL

ERIBMESTES, RIMNCLR R E TR B, MmEFHEiFakititn
fa] BB A BV B BRI RO BR 22 M. FIREE EARSLEAEFF R AR, EHHEA
MR ZH BB Ay bk, 1R2EM B AT,

REME
o 1
Ly i
TR

7-1 /B




£7¥ RIAHA

6% LR — FREMBRAEH LN, YEAMMAEHENET LRET—
RAEE, HEERRS BARBUXKEE, JHREENH, hiT—-RIIOES, BHE:

0 RiF (MPEFEMIE) , HERRGHRAD LSRR,

O SIEAESS B ARARERN MG nREATERENES, NOENE

FRE%E) 4

Q BUTHERISHT, BRERDENRBRIL,

0 SRR E RN GEN BEEERANIG Y (FeanBdd AT St s8iR) .

X AR PR R RAR 5 2B AR ARE—E. XTHEHNSE
LI E6R, MRIZMBAIY T, MM R ERBRFERPREES,
LABERE £ A BA FniB 8 o7k £ Ja SR B

MFFHENRR, REFBREFEAHFGPREEN I RIRER. EEHFR
A RSIARRH W iRB at R it 2B BEAYSS B @8k K A0 R 4= 9 A= fy J
Bk — A E R, X B BRI RME— AR R AL, Bz RR
g,

7.2 RETHERYFEMFOSCRE

AR UL AR B I K LR B b 2 — RIHER R4 - R BLE T AT RRTIE, ABARZKE
FrEtsbR “I117, RAEE BB ENLR R SIRRS ERRBIZAT, RIETNE
ZIV%h. REMBAIEEBREELA R ENTY, ELPREBOFREBRE
M Jngs ARA

TR, BANFHERRBIRAHT BRI RN L.

7.21 REBRERAORIR

RAZWARIRBOEHERHUAT =ARES IR : () HTiEEERIFBmELY,
(2) B FiE LR FB— AR LT WA KNG O) B TEARFIREESOIE S | (B
BIERGSS) NRES IR, TR ARESE T R, REMR 4K, REl
FAEAR, HRERAREBIRHERYE, bmikBieFR, RiEHEREIH b
RIFHE, FEARZERIXATLARE B b & B8 2K Bzt T iz H &R, RMERR
WrEtfEZ ahlaE LiafT,

SIAERG, BRRAE, REBFREHEE. BEASIASHRAMI LT XHE
FUBLEERGE, T HARBIRFERN G EALLEE R, mBIFEA RS T —EAREH
RSB WIRLY, EBREARIENHE, RAANMERREREMNRSE—
KPR fa®l B A B8 RN Z, g/ MEEEHE .

WRIF RN AL BBRARI, MBERRESNIE, SREEBSHLE/D. mE
HERRASRERELA LY (BAFRERZHE) MiE, L EATEEBR R TIZHT



72 REBBAHRUAE R v

B AR E O ESMRE, LR, SEISERENBRIMEE, BhEife
B RS T A RMNHIBT B R BLA R = R A % .

Hik, % THIGROBBRAE, RMNELLEMRHIR, EXEHHAEF, &
115Ehr L 7EARZCHY Bt Z BB IT RAMGX 2oL T . EbfmE o FURFHRI £33, REH
RFPHRAREFES (MBEM) RBEEIR, RRRETEN. REMFAFE
3 R 55 2% th AR HEFR D T M X 4R LK KA R UThiEE, BNFERR R Zaistia T — T#RK
MK, AR A ARSI, R ZATSAES st — T a3 M.

REMBRREE T ERBERAMNEFRARYT KB ELANEATE. #3H
BME - ELRBIER L ENBER S ELAH, Rfax RGBT IEH
AEhLl “BiE". B RBIRIEIRT BRMMBR, BoRZEE “ARERE
RRW”, FLARZRT B EMRA XA RS IAZI M ABRFHAIKSHEELR.

ERPFF BN LR M, FREIREN “ARERSEEZRECT Rk
mERRE, B)—HRIAEIR, i@ ik, &4 ERIERY, (AR Tk IL,
BB AR By B — RFINES (RELEBEESREME R T), thin
¥, STaxMidE. RAEENERILBRRN BRI ES CERTR, T4
SR ZE BHE Tok, tbmmidsid, SR EERZEBRameitx/R, AiLes
AMEIRAIABER S, LAMEATLA—REER BN,

722 {RSREZHMBXM

egE Lk, SHBATIHE—GULR, K BRtriZkm, BIHB4IEEIR, W
Rk, SEMERE, TUEEAIZLERZZY B ahdd H4E—PI0K, {8, R
Ml A BT AT T —/ MM ? mRABRBELRHE? mRRIEND),
AMRSHIERS, WAMLERED? —Mae (RoRERIhEd) ARZMBRREST
B—ABR%, NEELXNARFAREREASET, HIFCHAEXER,

KT “REMBAFEDFEBAFRENVREARST K™ 7™ BRESE. &
ARG, FERZHBE KT, FMIZRUEEFEAER, Eban TREEE M
Bo—E£EE. KhE, XBFELTLMER —-RIIREREG R4 “RETES
(L&, Réa, f&), REBTFHRERIRE. thin, 2R ERET 0% 412
R B R, (HRASRERT60%, K-T80%HYiE, 41R%B B shilit, BB R
Re,

ATEBLKH, RIMMAKGFEIHTXLARROARE, Y 2Hd TmxEnE. 5
—THFE, SERWERFESRRILA 82 RE LA, BitEEk
Btk GXmtg “#idt” kik), a3.64YiFnk, MR, MmREEAENEREHT
EANHELHEMRS], 3HH/RAMARGKALEBRTAFSLREMER, RSB
BrEc ki, X2 5ee mTEAEESEN .




FT1¥% RIKE

(HEipfERR, HNMLERMRRIHBRE, AR AMETF LRy
T, IEEE. mRELHARMARENRE SR —-HERL, RAELRZAMLR,
HNAKEAERBY EHEIL, TiFEERRHEFIREZHEAMER. RINANR
IZER WY B SRAL 2 I I PR B, HEEEMR AR RS EB s AR S R Y BE R

7.23 BONFRIZMER

R BHALRANEAMZT AT, BEITFNEE, XEHFFE
OB, BRSO AR AR PRI — . AT A S R — R R A R
AR MRE, TIRBIRIFEFIIE, BARKERBIER TERRREANK LIS
EfREENEK. XA TRETH. —TEENRRASENMESIER TR TRM
ol 55 ThREM TP HEE, T B4 IPLL)s7E QL 5 THRERIFF & A AU THER
PREC. ¥ 20 LT E N~ ' RE S 8E T,

Bl 6 00 H I HE AT, BN SR A B M AR R R, iR AERE. — A
A, PR, FTRAIR K B E M A A SRR S8, BrLUR A AL A Fn
FAhHfFEX EE, ILEATRENTIERE, RIBEBUEIEREARS, EHELR
Kb EREMN BINTR, HRPEMREMRBRE, RER —ZQEWE, thintf
MR AS . SHERABFARGHEL, EAAKFEME, RR®S4S
HAZESMRAERRNSED ., RICHATTAVAtEFRF10 0007 2 £ RIXML L
. AHE, XNHERE-NEFRAERKRIEARHATTCLE T, &R ERR
B

IEMEOE A, EFMRRMAE B L, B ¥ A{ERDELAE R
fEH 5L BRERAES (b REESHEngs) 553F, HHEREEP AR
BB RS M SEAREAS, ZREEE, AESHSEARSHXHE
A, EHEAKFERE SBM A,

724 UFEAGHWMBMAR

ERXERRAFSH - EHKE, HPAsk RERRGE SR A & B S SL ik k
%, HAMKEHXEHENSITHRE, A BORLFEESHEYSEMEXENAE,
B, MmRAMARAGRBEGKA B NEFRHFERRRLENIE, B RBrER
.

RATHBA X R ZH B (BRI EEMIRBHIEAEs) HEFRERRAEXE
i, X 5RAEAM ML RRERBHAE—EN, MRFIZE T AHRES,
EFRA ARRERER BRI S, RIMBEMIIO TR, HEKATHMERE
EHTHIE,

© AR METFREERS. —FHE



73 RIABANHEX v

MRS ERE, NERMERNEE (Fasdimgin Esc Ml B rHE)
Rri%H R TERF RN RFSHEA ARHIT, XREDARIXEBRERTEK, IR
R 7ET B #3 ABARI IF 4 A BB AT

ARG T R E Ik EnR, (B8 BARR 2R & I REFIIE R, BX
FIEA, RN MIRERA R AR, — BB TXEREHN, RAXMAL
I HE TR ST A BB IR Tl snis, T B AR 5 TR A L% AT 1ok (8

HFEFROGH, AHEARE-NHRRLRIBREERLSREA, 22, R
BRMNWSE, BAFERIEENEN THREETRFRENREZT, SFEAR
MERE—RLE, CAMERIRALAZSR 1 HEA.

Fr& A izt \ QSRR MR AGRRF TE, B EIAR.

725 #HBXHHBANPEE—THREARA

E/NAAS R A =+ AREBA, BHSARALL 7. REEAM T, @R
BSEXFHEAEA e (—RELNTN) ENHBEE, mRMEET
EERIENIIERE— T b, ARMAERITERE, MEkh—T.

HEKERS, XHAER—HESHIFE. W, EES (E240) AR EGE
ARANAEELEN, BN EEREME SRR, WnHDEeREFnE
MR, MRMRAN, WRATAZRMSIFAF LI (AR RS,
ALt (R ) SRR A7) A FBA f B ARyl , 6 Mk IR i i,

XAACEEIERN S -MELE, SHRTT GRS RAN . EXHH
BARR, MR LR, AN AREANHERAK, S4FHERIEN.

FIEE BT RIS HE R A A, HPARR A RZRRE Y, thandg R e
—R. XNELEAE, LS TARER L2, TREAR, B—HMuXm TH
HIANBREAZH.

7.3 EIEHERRIGR

S5MB KA R, REERBEARA, LAEH. MAZERR,
iR R AR Y. ARG AN R (BN AN, XS R AT
BEH THMNERGEL) MAREN RS, orRE TREAENKEER, B
ZBE. EHIANEHT. AT RS BELAR oAb A BY T S (e B AR A A BE I T3
TREAEHY Be A ey Rt Gl BB AR B B K ek Bl — B EA, MH (AR eTEE)
BEiahaR MBI,

il AR e
M B (SRMEN TEHE) JEREFEL S, DMERERiAL




#T1F RIXHMAE

RIRSEIT B RE T 201, HEHBALEEE R B, BA BB Ty shR—RR A2 P ,
HEHRRE—ERNERE, FHXAIERIERZRIRREICE, W EA LA
il ARG WIS REAE. BRitzSh, BAJLAERR.

Q HlSEREE AN ARFEIRAEERRLE, EUREEERE, AL,
I RAEE R A AL BT ALNE N BEERE T, RAEEEREET. 1
RAE LB, WOTTR2FTLOR XA 3 G ELF0H & ]G 2 B

QBF—RMEXERE, BHEEBEHC KA TR A EhrY
BASRRAS T ERY . A T REMBMEX — R, EPE MK — KB M i SR AT
il P Al A ERIAR R A HE IR . TEDERE K& —i s, RINELLEHRA
REERR AL B ABHIE T, MR E 2 ETTIRA 5B RI I 2 KB R B TE —
ESibx A EEmE 5.

Q T RAFAIRCEEERNE, HARMEZ —pbR SRS A e B R iR W
iy, WU, aRBA/PDOHER T Z#HR, REER—/MRA F K
KIREHT B, MAEFRBE —HR—HAI . EREEEAEEN, i
WEABLEE, BERMNSAARE HRQRES], RIUEEF LR
WA 5 A IR AE R — R,

H R 2 B TR SR IR BUIR 95 SR AR AR B — RIS, BRI BORAF £ Kb il 2
St B i MBRABEE A B Z R A, B — RS RO RYLRILE R AR R BT
BAEFH BTG4 BAIBLE iR, HHRHE— /> Webdk 1 sk J7 18 FHBA R B &5 54 S5 Fn -
REHE, 2R, PRATEAER —/A~ &AMl E (bbanffNexussiMaven ks i€ e 4 2
) RAE THEN, HXSTREEERNEA TERRENRE. SRS HERNT
EAw 5 MO EHLEE BRI R G, W SRR Bk 5y 2 A

tIi2 B CrYBI G EE

'@%ﬂﬂﬁaaﬁﬂwﬁ TR ER D, BAEASD 134 ik 4o
AR 4 B

B7-2 7R T —A il st R R R P E AR, ERABMEER HRARY
THEMRL, SRR SRR ST,

TR —MEE A R A LB ARG UL T TE 50 B o7k £& b B Thak 1) A= = R o 4G —
%, KNS 5R7-2d & B BARR FL,

(1) ZE4TEBARIFEA AR AE T — &k,

(2) FFEE R BT F TR M B .

() MIhEE R 5, —HHRAnFTA SR EIR SR R A 2 il v

(@ﬁﬁﬁﬁﬁ%ﬁ&ﬁmﬁ*ﬁﬂﬁﬁmﬂiﬁm:ﬁﬂ@,#Hﬁ%%ﬂ~¢
KA IR



73 REHAAHER

o A 1Bk
& AR A

B & Fn it
fis 5 e A7 i A

FI
it By B

26 U
By B2

POt /81

—
.

E7-2 il S ER L AE

(5) FrEede Uil 55 23 (€ TR 2B B AE Ry —RE Ml @ PhAT R AL

(6) BB FERUG, ZEERMRA AL " Eashi i B mit”

(7) MR G &3] i B R r A AR P2, il i — e # AT
ZEF LRI,

(8) ML A i AT F T,

) —BF LIt T, WA & EFX Mo X AmArRE, Hrei
5@ F T 1.

(10) Fege 5 Ak 95 2% Ml ot e b S BLET IR BN (RIBI B SR EIRCE , dhn]
AERF L) HFBER M RA, RHEE B4 HRAE,

(11) Xfix A~k Z A il A3t T 2 K

(12) R T, XML AR REEFH A Ll A B,

(13) R E E Mk P L B RSl BRVIE, —EEEXRES,

(14) — Hix Aok R AR ASE T T A ARH B, #8Bprich “ATLARA", A
TEAM ALY N AR RERF I A AT, il H A B R RKIEA RFnasE A Rt RHHE,

(15) —HRARLLE, #HHEARICH “BE&A7.

QD H AR, RNFIAF ARBEIX —itf2, o FITHEUE, AL %
EANE F XATH, SR EBNUFPIT. R, ARBTE 6 RR, Bk
BTN EEN AR BATPATELREFT . todo, F T RXAE TR KT
MR KA AR A B AR, B o, K BAGE 7T 1A 3% R B B 6 4R i 5 AT RE A3
L N ES A




#THF RIHA

74 ETINREHSENSELE

A TARZMIRE IR, A - LLREMFRIIFIKE, RZEWMKA, BARS B
H TR AR, XA P RIMNEZHONE, RoiliXkERZNE R RAET
EEEAEE . AltE, BROSEAWKEFSITABRMSWERRE. FoA EREN
¥R e EERBEN KT (BRERY—BH80%EL), LRFRANELD,
fEpE — B eilidfn, MARFREER TE. S8, 08l Ranls g
PR —/NEBsy, mHEAES P HEF. ik, MI\EEL, BTl Ed ks VR
SHEOU “RRABRFAILATAE", X IER#E ik Sa2iba rEs .

Mike Cohn#¥E| 1 -FpfR&F A A HlL 5 iR HH B SEMLFE ARz anf A . fEih
#H SR e (E7-3) &, Biliks T ashellil++8 2 cmtksl, HEmT
ENpATRIERE R, LA TR E 4 MR JL o PNk R . BIGESHoliA bh A
o (Ao RFFH A REMR), EfMhSTERKRE, FAXEMATEER
SRR . A BRI T80k BB w L LA A AR 5t EER 2
EXREEN ., XITMRE LS FIERE T420PRINWIARRE R LD (ZFF

&) .

A
/ R % \
/ BT \

E7-3 MAEaME=% (Cohn, 2009, F15%)

iR RE S TR A MBI A BRI LR LAISE, TERME T EILF K,
K K &R TRB— /- ER B R Sl ATeE i/ ME, HibER T
RETARGHEANGEH. CHEFEN—HL, SfTRRTMAARRIZ S0 R4,
BoARRE. Bl MERSIMNPREFITME ., B *Hx L0 i FER R 2R I
SR, bzt £ (mock) FUHES, RTINS REME LB NA25T, A
HICHRA AR B T R A ELHRE T, FLARIEX BB ENTE—T, &
EZEBEHPERSHMEREZHNE, ©

@ James Carrfy — B [eX6VIk]hl# T —&TDDE .,



7.4 RTAAESHGHRLEER

741 BERAPSHE

Mg, AARERE A RA BRI . XIEKK H R ARES,
R A AREH PR L, XA R AR AR A

WA, A TR, RMNBURAREETA - REETMR. AEFE
MRMEMER EH A . §%, CAYRREAESIBENEINRR. IHERA SN
R, BAEIER SRR h XA R & A SRR, AikiiliafTe
¥, ik, FPREARESMHPFIREN, IFTRIENEESIHRIRENEZ
fToREEAREL, RAHZMERRY.

AR YRADT B SR AR FTLABE S IX S A TS, A8 2udad A 5 el B T Bl
FIMBR T R R (ERAY . AR, R|IMHWBLE, AAFENIRSHE HEE, @
kB B A Rk S Sa W IR B AR EE

Bl 1S A TR AIAR — T R AR IHE R P 5w i 77 .

7.4.2 {ERKBGEN

A (AR EE) B—FhiRiHas, H TR anf AT R bR X 3R 6]
MIxF . B8R, RAEERAERSRIESHARERLE,

B T 43, Mcar, LB A EEIRCarf)—4-E£H, #ATLALLEY
# H CMEngine, B, BATLARIFCar, ERECIRCarfIFERN, EaABIRRZL
—A EngineHE.

JEERREEIEA ., SHERERET, HAKTLAGIRCar, HRIEAR LT
Engine, HIAHMAFCarfIf{il, WAFEZ LI ACar Bl — /M3 TestEngine,
‘BE ECar X # AR BiflEngine,

X R AR A E A M RGN IREFRI 5 i, A EERELENR B /MR
75, AEENRSERZE, IPEEHERAFE2EHKT.

7.4.3 BH{ERBEEE

Wk B S AEMNRAIN K W5 H— S FESKLFHE—BE#HITR DA, ¥
BERSABIE, RRARILZERNBHEE THEET . REXRGEHRL,
HHEM, EMHAMHERDE, EFE—RAEBISE.

HE, ERKE TS, HBEFTWMK, I ESSTTLRHALIEIER
R R BB PR . vk, Rtk R4 TR & A4 itk 75 #: 4
BATMEEEME f. f)a, AR RAEEBRBGR KB, XWUBERE,
VREVRIDFEE L o Bl AT R A MR 5 R A 4T . X L 6ES TR FnCIZE LA 5
LRI T —F AR R D, AEGEHSF & HH E RIS,




T¥ RIMK

B3 R B HX S TR AR LB TR, A TREX— A, Fet
ER BRI R S A BT R, XRERMNRELARFIS R, hWFREH
fRiE X BRI AR . RIEMARNIE, BEVEERRTEIEE.

MR, MRS, WA AR R A MR, XS %A YR
PSR, Hik AR EmMH AR, WA, FRUE R HRF
LARIEB{TRX.

744 fHRTARPBREFDS

EHENMKRAGFR RS AR S REMBREN R, HE BB E T NILAY
sy ke, XFERAEME:. —AWEITE RS AN, Do tHRA S — 3R
P26 T .

bodn, YRAFERH—KHEL, FREXTHEMEHRRE, BAFTLAACKR
—AvH O E R ARTHE RS, AREWRATLAF A —A-RRERISEEL T H B DR
BE T —HHAESELER, & TUKRAGHRIEX AR SR ZEHEE .
RiG, BHmME AN, AEESHEEOEA-TRERNIBEAA, BT
W &5t EALA (message handler) RIATAREATLL T, HSERXMEE T VRRIZRH, HAHE
ARERERLZ TIEAREMEX— A,

BN VUR RAHBARZH B P72 WM, R TR (FaniH Syl
SCRMERE) FIANKTARMA AR, mARETIIR, FER. ETHEENA
f-ad B iR R — 8B4y, A BZR TN B .

745 {FERAMAES

HEMR T EPER/ DL EFEMCHRLHSE F, BRRERRE—
LHAR AR KA,

R AZGIXTHE LY, SR/, T SHeEAZEERETHE
Y. X2 RFEHETITNEL, e REATIIREBTEMEAR R BN,

RS, 7fEXFhigiH BBt R, A TR - MEXERG.ONE
A%, WREEEXNCAONREEHTTRAIEE, BRDERLSSHMMA T
HRH,

X PR EACRS AT A LA FH24K HOCERY o ookl , FRAT17E AT C 2408 i fk#ilE
ARIER, mH, BRI Enginet i hTestEnginelf, WARHE T — M THAIE 2R
-,

ITHERIEFI AR BB R AL RO, HREECHEFAOWRSN, &
HAXIFEL ML, XEANREARAAREN S, TUAREEARERK L, N
BB M ARG — MW B AR, BB RY.



74 BRIAEXEHGRE L LR v

Dave§ A 5t — AKX TEXHEZ
(@ BS—AHRFL) Bl &R HATME LN RE, BaLEREFE, ERX
2R L, A HEAAEGEIRGRHER-NKERS, RELFHPEEIH
AEAATREAAHTESRE Y. wRARENIERALNE, BRMNFLHKRAR
AXETBREANZ HitA2, B, RMNPEAGZ—AA E L6502 55 6B R,

Ek, RMEAT —AH—X A A6, ATHRLGZARARAARIE. &M
MPFRTHRS S, H4, THLEMNBEEENLGRAN T Aot fTRK. XA,
Ak BA T AR B) 69 A SRR 4, Xk R B4R R L A G R RO, BB,
A S ERNESCE S b Rt NP $ 5

BMARLBRP —NERRIGIAE7HFXEZGENYE, ARRZMAL2NKRE R
54544935, H4EERE5ZINRENBRTIERTT. A5, KANEL
REBGLETEEGHRFFX, RERERFAGREEFL T A RATHEFHRTT.

FRRA I RGN, TAMMF TERESEAR. HE, X THRIGRIE
BRMAH:, BRINBIUVVABEAR, E#FEERRLDER.

X HEBE, MMM A (mocking) FHFEFT—, (FRERIZIHLERE) M A5
RUMEAR, MXAFERNA CSREARY, ILHRILARN A 3£ X HE,
MARBCE, XFEARELFL?

BB AR EE TX - A. ERILFEUEARTRE, HinMockito, Rhino,
EasyMock, JMock, NMockfiIMocha%, {# FREEIAR, VREE=TLABE: “Sfurd—14>
MR, IEEREREREEERA R

R, BRLAE#H—%, E—SEAWEE, UREEH NP IR R
ettt afrh. ZRBHIBEAMBEEAMBRAEAFE, EREN, BRIONATEXOER
anfarak AR, e BT SRS, ATUARSUEFRAAIAVACHD & & LA R 0 75 X S0
SiiTRE,

LB EELF — TR TFcarBHA-6 1, EXFEF G LR T. i§FFEXHE—
MK YifMcar.drive OB, BAVMA L Hengine.start (), EEERH
engine.accelerate(),

IEnATE AT ke, BA7EX A G F o ERidE i (ki AfEEnginefICar RBRFE—
&, RERLIMTHR:

class Car ({
private Engine engine;

public Car(Engine engine} {
this.Engine = engine;

}
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public void drive() {
engine.start();
engine.accelerate();

}

Interface Engine {
publiec start (};
public accelerate();

}

BamABEAR, RIS EIE — /8, ikTestEnginejdFengine.start ()l
engine.accelerate () &8 A T, HARMNE R AL Hengine.start (), BFrLA
Yengine.accelerate () B E EIHHM, EREMH -7, KFLAERSHRidF
TRXAERITA.

XA, Bl MG RSB TE QIR — N FICar MRS, £ A—/ TestEngineB|'ERY
¥ish%, WiHHcar.drive(), #f5Wiilengine.start () filengine.accelerate()
kAT,

class TestEngine implements Engine {
boolean startWasCalled = false;
boolean accelerateWasCalled = false:
boolean sequenceWasCorrect = false;

public start () {
startWasCalled = true;
}
public accelerate() {
accelerateWasCalled = true;
if {startWasCalled == true) {
sequenceWasCorrect = true;
i
}
public boolean wasDriven() |
return startWasCalled && accelerateWasCalled && sequenceWasCorrect;
}
}
class CarTestCase extends TestCase |
public void testShouldStartThenAccelerate() |
TestEngine engine = new TestEngine();
Car car = new Carlengine) ;

car.drive():

assertTrue{engine.wasDriven());

}

{E HEHDE AR CBLAAR I R, BREXHRG T AR — SOk E R —A
Bl Engine?t, REHEMNSIHLIHENEA EBEnginerh,
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SRS, FELATE Wt U8 FE G A 7S W /S A2 B AT A, kKM fengine. start ()
Fllengint.accelerate (), Bf5, 1 F& S (mock system) R IEFRA 1AL T4

G HIERET,

import jmock;

class CarTestCase extends MockObjectTestCase ({
public void testShouldStartThenAccelerate() {
Mock mockEngine = mock (Engine) ;
Car car = new Car( (Engine)mockEngine.proxy()):

mockEngine.expects(once()) .method("start™);
mockEngine.expects(once()) .method("accelerate”);

car.drivel():

}
}

XAEFHRER T -/ FEE RS —IMock, (B bR G AR MHE
A, EAFS, BREMNRBIEARSTRES AT ErEE A 8.

BB ARREF LB E L. BEEXARERF T+, RBLHYSD, ERXEH
, BiUEREWEATHRER L. H, EERERFHERE =N SIREM
RSB, 4% BRBEATFHR AR RS E AR RE LT RN,
ERVE AR BER. _

Bfa, SREHEMANKBAREHSL, EHENERPAZTERERE
ERE. BUERAREEL, BRINBIEEFER.

746 HwUUNRFEIRTS

BEMOLT, Lol RETHSRZENTh, Kifn, I TRLREMA
BRI T RIF PR, ¥ WAEER ML REAEHE M, Kb _EREaERA
FE., Bk, RESEIMGR, WKHEHREFHENTAHRI—EHMAEE, R
R MR EER. FUAESMAN, RaSASR—THRMOBIEEHW, LAEL
EREARBAGER, RFESRSRNENHETILE., FXE, ANk
KEBRORR XA, FBE, MACERAIE, X1 RELAXAMLSE
RS 2.

KRR AE S FEA—ABEBE, BI2HT SCANR, WO e — s LB R g
FRIBIRS . BEEML R ZRERE B AR E I &, WIS T EhR %
Bk, &L, X THEARFOREER, KMARBEEELIESEERF. R
IREEREBMAE S, ATRERALBHA R,

PRI, XA RAEEER R, BV UG IR LML A R R E A KB
/M. PRATRELEMRE LHERE, B Tafrlik, FreiodE “afREEERE
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RIRAR IR 2™ RAEN. mMEMLEREREE R, RUELEHTREEH
(A1 5 | 2R |

7.4.7 BHERY{EE

bt ] ()RR E B AL MR JE w9, FEALAFILA. R RSK AR RLE
BREe b\ ik — MEEER, WeTREE Rz TS arES L500ER, WalRERE
B EFEN A TS E—EeRryCHE,

IR YR X et A F L ER RGN E SERTE, XEFRLEERTEZA AL
BF, HXTriERd, RATREIHENR.

*tF A 2 FRHERI RS TR, BB R 0 E R MR B — /- RaEsBis
fileyderb, EHE, TAOMERAEBEAICHBIR RGN T AEA B REES (wrapper),

it Xk, BATBRATLAACLockiZ AR IIAT AREATITHE BB, Sl — &8
IWASENMR . ERMNOWKS, mRBANIEIRELSARELSE, SEERSC0ZERHY
%, BLERZTEERNMIEHZT T,

fE—PERRESITRIREE, M TIRETE "Bk —EIERNRFRH" BITA
R, X—RAREE, XA, RATE AL AR AL (RIENIL R /Y BT
AERETE G0, fEMIRBATEHR. B CIFEEXFHFOEERN A TS, iR
AR IZEH S E— TR, BeXRERAEE T,

XERMACHARTFELMREFET. *EL, RERDPFEEMHME, &
MR S FhF 3 RGN RIAR S HiEK, mAREREEILSZRPIEREN.

748 &N

RN R SRABRIER AMFRAK, Bifi, FLE, XBEEREHBIA
A H WA RAVEE D PR XE. X/ Rkl AWk A e ALt 2. A
fe, BFTEBERER — RULROR 2 WK T REAR Tt PR AR B 2 R B A ik B B ke 38
Fiz 47 BE AR 2SR .

BN UEREMAE AR XEE LRBNRESAZH LR, x4
FiEl L BRAPAR B BN R (DT o) SERK %, KYEEHHFEA AT
TEEZ oA XA, IAH kIR B ATAR DUk IR TEHE BhX — o,
FAbIF R AT EERAE X B R —F R 2, b B SRR R MR E L 14
BEf L. WRIEMMREEE EARE, BRMNEIEEXEFEDES. Hix—MREIH
TR, RN RSTFRAMA S, X M3 T R IR R DR Ho Ry .
(D) RAFRIENE, (2) anRiB Wy B A AT +5r8h, AT AT XL
MBEEERT.

FARFBILEEMRAREFIZ1T. 8k, BESRBINES, EE2EIE LT
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PATIXEEM, PHTRR RIS BEA R MR ThEE, EBEISRXFMEE.
iotE, HRRRDERNE, MADRHRA., REEE RS LIRS ERF
EHEMERE. BRBILRE, EAWRBRRMIERN IS, RIPLLaiThFbERK
BAZ% KB HMRBRB R MIRR BRZiT. A, FRETOR, XSFREEE
KR A A GE A X LR T R T .

7.5 NG

MR ZRET — /A, BRI MRIRAPLE RS m RGP 5 IARRE LEER,
@I EAR, MEMMNREREESE EN. R BRBUHRBOIEET, HEM
BAFTLAE RSB H E R T1E.

FOZFE BRI R R R REE # T B S T E HA LR BB, XHH
ZHEARBENT NGRS LRIITE, RGBT TE B K T T2/, FL
ARABRESFIERE (B THoB, RESAAFHBIBET), HTXERER, HERDE
LEX M H B REE T EFFEEN, RNEEREREMMERE, BERERRX
W, CMEsteriRgOtboR A, SNLUGXIEE ZRIRARBER EN.

Hitk, #EHERE (—MEREBSESMERN AftER, TR it
B, BTEHHEMR, HERARAERRE) BRFEERTEBRN— 1 B/NE,
RANVRETE T iSRS ARV KR, EemEiise, LAR—H R BB/
R, BawxFrRFiEZMFHRERBMAIEETEAHIANHE., REERE
HETKERIR S, ERTLCATREStE RROMHE, bLAneTLAL, ESnilE e A0 542
RRESOLM ARG THE, HaEBD LR, 4NARFRE THE.




H Zh 4L 358

FEFET AL BIR, HiramphR R Edk LT FriemfeH. B
RERBRAZ PR A XENE: EULRAHNER T EFIFEER. —BIEWR
W E SR B, YRR NS AR R SR AA, INBIEMARFES
AR PREE T AP ERNZHEE. BWRE ¥ 2SSl R WA AR A L
frivy, HBERAKZABBMAY B TYEHR anE8-1 57K,

FE8-1  Sa Ml B

AEHATHERBMRER FRBPOERES, AREAFHENMEHAERNE
Wik, CABanfardEdhr— /S el ES: . s, HaFHEERIRKE B TR
M5k, BEFHZAT, BATEER - TFTRMNFENEEMRAE . BEiiRs
ZhaE Mk e TR A A4 RIVE?

F AR, e BRREIE--MHPPERERERNEER&GES
PR . B ERGA SRR, mBhietER KR e REE e K &k, AEThREMEL
W &35 ¥ (capacity), PE#E (performance), T4 M (modifiability), T Bl
(availability) , % 4 (security), % 4% (usability), %, HpRIXBAET, 4
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SHA ALK P RERERMEENREMRRIE, REXA A SR REREH
BB AN, TN HECTBSFELETIEY TN,

Vb —A ek, RKCANREABERIE T ARFR AN THAMZNLSIHE,
S RER 1k B VA R R Sk B Rl T R A PR IR A ThRE

R KR HIEH R ARAFREME T8N B RBR RGN HEREREE,
R A — AL, ERELLSEAFRBAXNENA (BEEXF. WA
A, FEAR. oW AR. S ARMEGELA) #E5H4, HREAZE "“B1I&K
TELAT 2 BRARRID, 1E08.3.370,

B2 A WREB A%t (test-drivendesign) I THEE R, TTREAH. ‘X5
BANPRTMRA AR 7 KAR RETEYMBRE AL FRY, A 2 R
kM, EREA—RERETRIEHARFETRE L — kM ARSE. 2
TR AT B S LRGSR Ty, B, BEBHARLEANTREERFE
A . mRBMIRAY B bR R ZIE W AR R T & FEEN, mARLLS
BARFVARIERLEARaTR. RBRANETMKBELIARFEN B, EHFA
BRXFER, BT B R ZiE . MABRFHES Lo &Ar ZA
AR BBz TR, (LXH ARl = el B ErIEE.

8.2 AttARWRHAEZXERA

XTHBLREMK, SRARZA., HMALENE PEEIALIRMEE
NEA KR . B, WREBRALT, EARLHLE. REFRARHE, @t
R¥zhAF%E (TDD) FHA IR TTHIRE LIRS kBRI R4, fEi1L
B, #idABRMeIERmAES AHRBARES, KEsRSnEKTRERGTTFLE
WoFnE AMRKAY A, SEBETRAERRRAHREA . RITEEE, B3l
e B AR AR AR L A . T BG4 A M 3! 2 T B TE 2 AR A — 25 A

B RERRFEHREF TR A RE, 5 THhibREsEmHE, EEK
KAz, #ERTNARFAIRENIK. BRNFH, A8 8REMREMHTE
£F T LAV A 30005 36T, X HitbBREG T b VI R MR GAIRESD. F
TREMAEFRRA, HYXME & — AL RARFET MR, FITARARE
AR Y.

Lo T ARER B V4GRS, AT R SRR E A — B iR Sk TX AR, 25
ARERA. Rk, FLAMKEFMRAEEMEARER, BHIHEHB/ AN
AR FEEfTR . HEERSHWRE, JFiHR 4T 8w e 3+ A 2 LA F Tl we i
R RIAGRIE, &G, YTFEHRE ROESA EE NI LRGN, RS
AFHIEIERE, ©

@ Bob Martin @ &5 T—22[i N, WEET bt 4 B ahftietmiR A E BN, Aot F(dB6IQl).



“P’ % 8% AFHeloalX

TE L X A — 2 A TR L P S22 BUH B St Kaid, RZEiemeyaoma
IR EME ., A AWK, XRMEEE SRR ERSE (tbmEdwiE. B, 4
DRI HRIRZ A, oA ARRRA R RE#THEREMR) MEE)E, FTLE
b AR A B S LR .

EFRB AR JLNEREE. Bk, BREKEILS, BRAMMNKESEA AL
55 R SEBRIB AT AR AR RE A & PR BHBMTATUN AL S E . BoTHIAFA o
MR ZBAMILA PR, b Tk RIIBFHA A SHHARFRT AR LGE 2
HErRkE, meBRIRBREAXmigith. 55, BRMRAECL T LA HEHLER
HA RIS : SBAE. UFHEBRHHFALANERABFHAN R 4%
(emergent behavior), LABe 154 (R] R SH 35 B Bic B[R] &S BCHY oAb Je B fbug,, X 2R
e Pe R T F LR EL, AR R a Mt 1.

2%t b R AT R g, R bEERRPEN. EXEILT,
BT AN (- B A B A RS SO SR TR A MBS, N TEE R SR H
BFRENRTE, RAREMNIRREB XS S e it W ARy IE
AT k.

Bofa, EHBSE A SCRERRAEAA &4 MR AR AEIEE R, MIKA RS
e B i S A E SR LAY £ RIEE . ABLERATINIREIMIKA A HAEk
Xk, REFENRTLRE—EX R THE, HR 25 8T fA i
FENAABEEGRMAA A —HABOEERRMR. RERNHLE, SELBFEA
RRWEW A st BMEE, RN RES5RER H LR BMILEE 4
RELH PSR RIRpa .,

AKXKAERABHEEEMRAAERRNENAERGER T, Aifi, BAIDLEGESR
EERRF R AT HETRZEEN., mAekifZMilEds, BEZREL
=17 B LR s, AR EENBREIEFURER. Bk, BTRBHFRE
AREeM, RPEEEAAFER, LREFHEE, K&k, BTHRKAR, FRARF
FPEREREAEA R - R AZEMAEL, XSREMN Z BN RITE
e, L8N AR SR ROZ A ARk S5 HHE.

2T A BB R SR BEE 2 4 7 A LA BUR AR VR . R i R R P
BRI B R A, X MERFOVEABRFAMEZEFAENSH (VIR
BeR°), m H B ROLSFAE A5 L EBRESE1T.

JaER 4T N THER A H LR KRR A SR Fndk bR 8, 45(1) Sl KR
e ) AR ERZE: (3) LHRUMIK, @) HPHRUEMRESF, EimibR
XERNEZAET, ERETE - TRIAHE,

@ 218X Pk A A). B, Rainsberger (ZEIC 3L “Integrated Tests Are a Scam™ Ar#R 3|5t [a0tjh0]), LA
Fi James Shore (fEH:f % “The Problems with Acceptance Testing” & 472 E][dsyXYv]).
D _EFRELHEH, —FETE
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8.2.1 (AT R4 RIIS WO EH

5 AT PR ROIR B, HABEMOLEs R, BEIECRE T
W A, Bk E R AR R KRt LA B e (3 A 3L, HEMEINVEST
B, AR HRARSAME" AT XFA, XRS B AR
BEWES, B AZHEREMRFHELEWES A RER, HACHFEARRE
Ruds e i, RIWKHSHEME, REEMELDGEM LR 24 RN HAH Y
6. WixAREE SR ZNRBSRMEFT B shib 2 B i B 25 B 1R M4 o S Kol il 2%
R EERRE.

— BREH] T IS W AR RAA X F S RIHE, T -SEHEllaat. B
St P 1% 5y BRY, nE8-257R,

MK LR

FURS BE FH SRS =
A 5[RUITHE ;

R :
1 = dfer 5 0 R B R A 2R 1
{ eths— R A, HEEER
T T C T VT SELT

E8-2  Fclifp Bk

EREMA S, F—EfalEl g, % Cucumber, JBehave, Concordion, Twist
FFitNesse; X BER) L HALREEBIRLY &M HBES MK A, HEEl1S5 K BEB LR
HE—, A, FaARFEESPHRRIIEE, 2494 FAXUnit TestiX ZMIRHELERT, wTLL
PR RABEMKN AT, RfEEEXUntMiXHELE H# a7,

FEHSURIE SR SCHMIR R B2 X EER, AEE SRR A4 ha
ST, B H MR A EAPIS ULE St B W MR R MESEAY, HI{EAUI
AR NGB K S BG |  HIZ T BRI A IR S . X FhEE IR E LAY,

AERR, XFRBEABEA AT, KLHEMNILES EiEamLBx/ Bk B “&
R—TXE, RIFEMBEWMANTIE, Wa, XHBESHBLXBMER,” XFMIRE
WAL “iIcFxREBET MK At THAS R, TixdR 8 i3 KMt ik Al 4

@ INVESTJ I 5 %% i 4% (independent), T ## 45 (negotiable) . # #-4 & (valuable). T4t &9
(estimable), J+&% (small) F1°T# %45 (testable),
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SHMEEREZ—., AXHLARNRKMKESH SUIRRASH, FLARKS.

e £ HUIMGR AL ROt T A . AN TFRIUSHIE, A&k, R
MTEE NS EX IR R, XFHEXRMATT SRELEY, HER2ES—THIK
FAGIAE (ERME) MEHE. %L G BTN = ek 847 h Rt
HMEEAREXR L%, ROEEEMES AP RIEEE EE “anRE T TIT
¥, EROHEST? " &F “wRARMNEEREEEE TRE, R%4EFbE S
®G? "

MR LB iZl T — MR EBKR (FRAMABRFEZHE) SN RGEHRT
RH, XTMABFBEHER AP, ol EEE R, nFilE
F R AR AR A LAPIEEITHY, B4 AR ERE T XA APIRIAT
HEEEFIBR TR EK . inEMiAEE T GUI (Graphical User Interface, B F {1 )
B, X—ERELFE - FoBsH B (window driver), fE—/HHIRFAIE HHEHE
W, EAGUITHERS#H I HBRPHILk. thikil, tnReRETER, BLRFEHE
IS ATEESH.

KEPLENIR, REEARBAFENE, LHFEERFNR S ERHE: R
ZRIRIFE, FRREREETH, B CELARMAE S (Test Double) FIERFAFE
HH. HFMeKEAR, EXERMIKEGHTE®, WERTNNHECHE.

8.2.2 GUI _LayMiK

EBREMIAR , — P ER ERZIFEL WAL T EEE THRAEFNIGULETT.
HTRENAAERILUE A ERENZKE, HitinREGEERERE, BEELTHE
Frild A GEAR BERTX AN F P Sl 5 RGAT2OE . an R EE A A DT, A8
2GR AR P 5 R TR DR TRIRBEE. A, Al GUIH T
RZBF LA RS FEELEERR, HROREER, SRAMNLERRE, DR
A MIFIGUIEE R ,

EMARFIOTRERY, AFFEEFSAEEMR. mRREWR 5ULRE,
LUINGUDERE S REEBIR R KNI E S, MXMHBARIFANDDR T HE
FPROJTEE RS, RPN, ScETAMESRE G EHF SRR X TRER A

Hk, mRULERGAME—ADME, BopRERBLITERREZS. EE&MLH
PIMTRER B S ARK L LKA RERBI AP E S HERIRE, £ TWALEHRE, =T
REfRMEE T UIERIIMIRE R, B AURATGEEE R SRR ER MRS,

W, FEUIEAR (RRRLEHRT) HBAEEfT Aah LR, BrLA, BRE—TH
(E HRIUIBA R B el i 5 Fh B s b HESE R MR ED

BA 5 —FARE T GUIRE TR, BRank B FEH B ELEREr, GUIEL R i

O EXBEEM, FlexmZHP—4, FEYRIEBX BN, FEOMLHELR LHFlex,
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% A FEAERAMRY, FEEEMLSER, EXAELT, sutfim, 2T
T F AR AT IR RS S h /N —2, AT MIR RIS AL, BHRAIBL AR
BMAH A AP], EGUIAIMIR YA (test harness) #BHEFERIEZN M HBEIF. MREL
AR RBMEIX—ANIE, BRIMBERET LS BRI, X2 —T4=rR
W, MR ERBEI R AR FEALHENE, ERABANTRIA, FRBE
b %5 G S b i3]

s R AR A R BOX A TRIE, RARETUDRMRA T, ARAmEHS
PSS ELX R LA RE, HERMGL R N YK X (window driver pattern).,

8.3 €I I& MK

AN anfT e A shERBAINR . B, o AR, BIKA R RZmE P —
e LiE, BERlRd, REEFHBLICRATLIS A h{Lry s 20k RILX LR R

8.3.1 SAMARFMRAARMAR

FRFRPESERY, REETHIBERTER, (B2, —BKiE, BIMTEUXRS
B (k) #REA —A Ak ot IntESS B0 EBA KT —i8sr , SHA—RILT
. WFoHImX AT AEEERRE P MAKNH ., 5% —&1E, HIlE
Xk, HHkERES. MNSFEANR—RIIE, WA RN ARMNA I A ERLT b
BB, I RARSITES, WRIER A ERIERM T EMNEAERN
s HrE. SN R—ELE, BIREKRAFCHESEEN, HEF R KA
hAREME X LWk, 22 T IERIE.

EFBE A, WA AR EXREER, A A CBE TR 2 AR EA A
(EFEE /) A T REHE RIS Z B0 20 R B FAE & E 0. AT 3 —
R, NESZR TS s —ETE, SR SERSFRE LRk s&l, 5k
AR—BLIE, RS HaMERKIA, i TEERFTF LAk, iRk,
F TR

HAR BT HBFEARMABEARRPAE, RTRXETIE, AHE, F
A RSB NI LHE, SFoi A RSE— LW RNTE, BRKR
T, SHAAE—EIE P ATLHBES IR A6, SR8 RiX 5 62 ARk k.,

8.3.2 EKAZMBPHSIHTIIE

BHIEDL, 45— B R R R R IR . B, RINFRE
REBRAX A KA HAEA 4L, TieXeHPA R LFERIF kiR, ARifi, &
M3IEAZ, XtF el e REAS e, SRTFATRREXEEN. KL, BauxE
H 2R3 FEUOTREBIE, BIREWR, BABRTAEH AR, WA
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RFFFEN BRI,
EERERTER, SHFARKIERREEE Y AN, HARXERYRF

KIFHEAAGERETHRE . KFth, HAREZSMRAARTE KRB,
o LI &k, TEXABYEE, BT A AR A REMER OO O MAF], HH
fEfE R E AR, RS FER, FAMRA G E&RERNOSERE—2E
B, BB e AR L A T U PR ER T T . mANKA RAEWMRX
TR ZHT, RAEREX LT RARNELM,

— B b LB, EFFRALBLRAERZAT, AR, WA R R iZF
BEXIXNEROFEAAR—TLIL (HEFERELH T). oA RHREX,
AR ERES ETFX, HRE—-RRKEAE. RF, WRARMARARGHE, FEk
“SCBUBRLL B Zh{CIe o R TE B AR BT ™ SRR —B

XA EARIRE L S RS RS B A BB RS, RREBTRE—
J5 EBAEARAT s BRAR T R LA B At 14E 38 i B b RO fR €, SRS 25 7T LGB S5 i A L 61
EABFRELUCBL SR “RIE" XTR, WBEARA A hT B O ARGEMIHIER
FEAR, WIEHMARGATAHYSRRBESERE R, BCLERIT RN RLHR —EAHET
. ZPHABENIIRE.

ELHF R, WRFEARARBEAN S ARIEFER (KERRT —1 A
B, SRTEERA BRI LAMRRTERFER) , ATLAZR R A R XA ARER
R RIS, BERASE “EERBHEE TR AR FafTEEERARS "
X FNEE 3 S BLX AR B ZhIR AR KRR

LI RN RIAH TR, @R rA A A A A E E
%t T, Rt eiBEE, HEVARGHRE TR, W, fbiTskeTLAR S H A
. MR A R PRETHOR. XRRELREI A RNE PR RRTEREM
T, i NBRAR AR ERE TRk, EXMEAELRT, HHaRE—E/hRE,
PR FEE . A, XARAESS IR SR X kESAIHE. M TFHEBAK
B, XIER—NFILERRIE—T, i REMERRT 3.

— Boy Tt A AR PO TR RIBE, BATCAE RN AT T .

8.3.3 BRI FHTAATHRITHMMEIRIAR

AREAE A AT B HRL, BT HaEMAESEMEE, L., REK
A AAAE, ALK DU ERIR T E. MK, KMest R IEEIF R MR
BT ARN—A AT ITHM R B, XIEH B LR — R ik, #RATT AR
B R, TABRHFROEOES Z—RREBMREZLL % F 2R ARFTA
AR KBE, XH, RATUEXESHEKFRGARTELRRFZ biafr, kKR
IFERTHEHIEAT,
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KR B e B ERFL . BE N AR, KEEE KRRV
A, et Al ST B B B, X BEAFRER . R EAEH EHiEE
FRBFREMAETH, EsffHREMHEE., MRS BMENPHEFREH
BeRX AR, 2R ASLYENARREY Bt S AM, XM RAR TR
BREM.

W A R E L SR, BRLLENR RS AR AR AP THE. 2
WA RAEPiREE LR RS, RAEXERWAGEBE T, XTHPEEART
B, Chris MattsF1Dan North, @245 HH—# BRKEMIRMSEFEES, HENT:

Bitn (Given) #n¥s##,

24 (When) ¥A¥4# X480,

82 (Then) #HLH -4 X,

of B FHEEFF 1R, “MRan” R EML BT 252 6 B AR F TR &, “ 4o
kAP SNy RBFREN- - EEE. “BBa----" MR EERE, MRARFRL
AR 2 . M )8 CEs L R AHAE] “Ran” h AR R &, REHhAT“ Y-
FEEARIENE, BERIEMARTFEGLT “I4" FAEERRE.

Bilgn, BRE—-SMR S RGEF, BATTLLS H T HEXEEK 4 H:

Feature: Placing an order

Scenarico: User order should debit account correctly

Given there is an instrument called bond

And there is a user called Dave with 50 dollars in his account
When I log in as Dave

And I select the instrument bond

And I place an order to buy 4 at 10 dollars each

And the order is successful

Then I have 10 dollars left in my account

{% Cucumber, JBehave, Concordion, TwistF1FitNesseiX #EfY T &SGR /R 4
AHAGHEIHENRKENE, HALENSXENMEHABRFRFERY. tbin, #
Cucumberd, wJLLHF EHEMARIRKFRGRAFEE - XHEF, XH£H “features/
placing_an_order.feature”, X/ XL E8-2F Bk AU W K. RILAGIE —/ Ruby
X, RPN ZSRIAERISER, XH£%4 “features/step_definitions/placing_an_
order_steps.rb”, XA HFRZE TES-2FAMIALIE .,

require 'application_driver/admin_api"
regquire ‘'application_driver/trading_ui’

Before do
Badmin_api = AdminApi.new
Btrading _ui = TradingUi.new
end

Given /"there is an instrument called (\w+)$%/ do |instrument|
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@admin_api.create_instrument (instrument}
aend

Given /"there is a user called {\w+) with (\w+) dollars in his account$/ do
luser, amount |
Radmin_api.create_user (user, amount)
end

When /"I log in as (‘Ww+}5/ do |user|
@trading_ui.login(user)
end

when /*I select the instrument {(\w+)}5/ do |instrument |
Btrading_ui.select_instrument (instrument)
end

When /~I place an order to buy (\d+) at (\d+) dollars each$/ do |quantity, amount |
Btrading_ui.place_order {quantity, amount)
end

when /~“the order for {\d+) of (\w+) at (\d+) dollars each is successful$/ do
lgquantity, instrument, amount |
@trading_ui.confirm_order_success(instrument, gquantity, amount)
end

Then /*I have (%d+) dollars left in my accounts/ do |balance|
Btrading_ui.confirm account_balance(balance}
end

AT HEXAMRA AR, ReIGEFFEEH Fapplication_driveri |
— A4 R AdminApi I —A & A TradingUiHy 3, X 2o S gk 2 B 8-2vh Br i i Bz A
BFREzE. Ry HARFREET Weblty, B fE4 18 i Selenium | Sahi gl #
WebDriver; #nfp &£ NETEE Fimikd:, eq0ll=T <A White, nfH
PRFAREST API, JB4 A[REE HHTTP POSTEHRGET, M4 fridfrcucumber, £
T

Feature: Placing an order

Scenario: User order debits account correctly

# features/placing_an_order.feature:3
Given there is an instrument called bond

# features/step_definitions/placing_an_order_steps.rb:9
And there iz a user called Dave with 50 dollars in his account

# features/step_definitions/placing_an_order_steps.rb:13
When I log in as Dave

# features/step_definitions/placing_an_order_steps.rb:17
aAnd I select the instrument bond

# features/step_definitions/placing an_order_steps.rb:21
and I place an order to buy 4 at 10 deollars each

# features/step_definitions/placing_an_order_steps.rb:25
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And the order for 4 of bond at 10 dollars each is successful _
¥ featuresfsteD_definitionsfplacing;;n_prder_steps.Ib:%E

Then I have 10 dollars left in my account
# features/step_definitions/placing_an_order_steps.rb:33

1 scenario (1 passed)
7 steps (7 passed)
OmQ.01l6s
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Q SRR R, ENRETEREREXL.
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ILFARYE, FHACTNERRAHRITRIHIE, WA IS A A B E S Word 3CH,
ARFHECEBFRAR, RACEANFRIRS, AR, £/, WKARfSF
R AT AEX A A THLTE L.

FEAPLEA Fek LR PR FIRYTE B | TERIRE R, EREERRE, X
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FARFREERE - amE e SR HEF (AR RGE) TRENRK,
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DSL ( Domain-Specific La:nguag:, A ﬂH?‘ aﬁﬁﬁr ) ;E.-"'ﬁ"l‘l‘ EneiziE s, A
FAEXNEARE MR EAPM. € 5@ H%42EZ AR, BAEAEEEN R
ALE T TAM AR S XA FEM, €41 AHMBEREA S B PR P Mm%kt

DSLYT A A WAt XA W3RagFashifay, SF3Re4IUR & BiE 5 £ L8430
FZAEZAHGEAT. W EH1EM 4 Cucumberfl T+, F& A E & FRA Kl K A
HA—MIIDSL. 7 S —24FiE @3 AntFeMaventd XML s A, M 3R49DSL
Tk R B R X&) (Turing-complete ).
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A SRDSL 2 AR FF B 42 AL ¥ Rk 6. & T @Javat) #lF k2 —4 A DSL.
Raket. 2 — /A~ A #EDSL. %#9%ii, AHFDSLEZA—&, BAHRBERARENK
EiET, RN TRERFEFTRE (RZTREETEE). _

T HATRI AL F BA AR RO EHE, AR EPHRSHAGR:
EEBAPMBERES. SAEZLERAEFHERN, RIETIAFHEH—TFR
XEH, REEHR—F, F—TTHATAE. RELXANEB6GF XA TABOAH
R —AARE BB T, MXLHABEERIEEAEAIE. -

WRE -/ RN HABRFRZE, miEBELiGFEREGE, £
L R R &, T ATE TR ACucumber BT SIS WIIR, S HIUnitifi
AILLFE A, TFHXAF Tk Dave B if35 B - Sl

public class PlacingAnOrderAcceptanceTest extends DSLTestCase {

BTest

public void userOrderShouldDebitAccountCorrectly () {
adminAPI.createlnstrument ("name: bond®);
adminAPI.createlUser ("Dave", "balance: 30.00");
tradingUI.login("Dave") ;

tradingUl.selectInstrument ("bond") ;
tradingUI.placeOrder{"price: 10.00*, "gquantity: 4");
tradingUI.confimOrderSuccess ("instrument: bond", "price: 10.00", "quantity: 4");

tradingUI.confirmBalance("balance: 10.00");

}
}

XATRBIE T —AFH S, 8T, HARRLERBHRERTES.
Wi, XEIE T —/ %R~ (instrument), AF/EEEMRS . XMA-CIREDEAE S H
PR A E A, (ADSLAE Ef 1R B =R E, EmbilrES R LTREE
WET . xS HENEL, HocmiFrE7E TR SBL407 T iR,

IXBCHIA R B — et B (EH 9.8 (alias) keF R4 (key value), 7E_LTH
IR, BB T —PMbond KB —paveIRGEH . ERAEAFBH B
(application driver) fEf5 &I 01R T HEANKRSMAF, M &AWID,
Pz R IR 2D 2% S TE PR AX te{E AR A 4, XHIRA T eI A5 | FiDavesibond, REH
IERH PESAREFR AT REHtestUser11778264441, X/ MEZBEVLAE LR, BikiE
frfAr # sk ET e, BABRESEIE -1FH,.

XA AL, Bk, XiIERER s e esr, EkfERA 5 HiThiT
LWk, mAsHEOHE Z RS, ik, ERIAMGERRER ERGLE
ATLAGIE M EAE , XA VR M S IR B i i L P TR TR T .

£ X FEZRADSLY, 08 (placeOrder, confirmOrderSuccess)
HEFNANFHESH ., RESEELT0, BRXRE2EIPETENBASEERINE,
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, BTHAIANNEZ, BFBREDSLLRIHEE 4 AENESR™ MG, Wk
MR A G HA X axeean i, IBLDSLBE6EARIMEREZTT.

% TikikEahx BATRMBINEE EEANER, FEY|HcreateUuserHHIFTA
&N,
Q name (£44).

O password (BRikbpassword),

O productType (BRiAADEMO),

O balance (ﬂﬂ\j{]lEUﬂO-ﬂﬂ)n

O currency (BRikAusp),

O fxrate (BiAH1),

Q firstName (BRiAAFirstname),

O lastName (BRiAASurname),

O emailaddress (Bl Atest@somemail.com),

O homeTelephone (BRik402012345678),

O securityQuestionl (BRilkAFavourite Colour?),

O securityanswerl (BRiAABlue),

it REFR M AR F RS BRI ML AT . ERXAFFRARASERARE
PR, bR, XEMAERIT TP 2N HTESHF—BRIE, e
LA EANE EIEER . X & FEMRAI RN s5E, SR Ep e (L EBE
wEE, A TEADSLLU G & E MY, AN ERERES K&, BAILARER
ZMEAFI Kb, SRBIREN P AR A TP E R R EEN, REE b
SRR eTLAT , XHERR RTLARRER J5 e 8 A X 3 4 AR RS A s Al R B R T SRR

Fratg AR B BIER R A, REEESILA/AF, 5—f SaRitsg
f17. BfEXx 2, BB E £%KET, RERIX/WahaE Bk AWK
EIThEE, BEEXNTFIREMABRKZEBEd, i —B A LEsamInta 2 kG,
FMARFEz) EfMBAPHEB H RRIDSLER & 4 L.

8.4.1 wfRiLIEBFMH

X PFr AR, (# HIUnitfiCucumber SIS WM ) *EEk—TF, MBIMRBHEBER
1., Bk, XWAEREBMRFTIE, MAZEERKRA. B35, EIBER
IR MR B, FBEE TezfE 4RTA9T0 B # E FiCucumberfE XA K& (RE
{# JH Twistftf} (8] Eb Cucumber 88 £ —2%) , i 55— {E& Davelll| 75 H: 15 B = & 4 {# A JUnit
(Ebdn EmEmflT-) .

SMERDSL A EEREFALET . RILAZER W &M 2 MR, TERABRE T AETRY
B2 5/ AxUnit S — @ik, XFAT, LREAMA PSSR T iTaui
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. Rifi, BARAXEHRTARBRADRS FTHRTRVERROR A R ER SR BMIA
REFESRENTS, (LEEF —ERFFHN,

MR HA RINE P RBHEARE R, M HNHDSLES MxUnitiiXAYE,
HEE X UnibX FE S BdF, EAKTEBRLEERMTR, RESHEAARFE PR
B sh5e B IhAERL RT LA T o Mo AT LAZE S A B 43 ( FADSL, i FC 251 7 F FH wil i B R 31 4
AR bk M A B DSL, ¥R 25448 7] CL{E A R AgileDoxiX B i) TR 3¢ £ F0 05 i A 6 A
—A A3, HAFIpAashaesett (tbanaim Bl =AY “Placing an order”) 0
& (4N “User order should debit account correctly”) , {HR:, ¥ChrATMIIL %L A
XA RIS T SRR ICREMER ., A, XFAFKHEEETME (REEZRAENRK
R i —eEd, (AfRASEXRRET).

8.4.2 WOKEFMIBFREN: LIRS GUI gl

F PRGN RY, BRI A=R: THRATHERBSRA:. MIREBA
FrRBRFREE. RN ARFEZ S BAE R S5 ARFTRE, mXtmE
HAk HHSURIE S . mRMEARFAGUI, il ek eRBRIATEERE TGUIRM
RYiE, MARFRzhE BERE 7RO SHETRE., MHARFRI)EE+H 5GUIRE
HYX AR5 SR AU il i 09X 5h 3% .

o 0 WS AR E T Rt — MR B, 8RS MR R G GULZ A AR
A, MLk FGUIRRMIRZ T Emigt. EA BT & REGUIR & 8o iR
W, Xk LRSS T —THKRE, FAHMKAHA#O., ARl dx /MR 2
S5HIEMUBITRE., FLA, mRXGUIH T —24E %, |ATATLIA & 1 I3 2% Mok p
RIfES, SEHEREA S T,

FitNesse (—/~FFHRIMIKX TH) st2ERRLIRE, @il GI#Fitkl (fixture)
AR ENKAVERFRY “BahdE™. AXHE, EE—-TEEAHMNIA,

ELBX R E QR RARN, BAGUILLEAN K& B E (device driver) §—
AF . BB A fEd i 3 E S E AR ah 8 SCULETR . EAR AR
R R —#s, BOBRHBRET —THRE, HTHNRAR 55U R4 E%
ZirhamE. JUEER, AZEka DRapFNRE, AT erailma=Tel
BT T. W& RRFHFEAINES-3FR,

MARFRahaE S QW EFRIXHIET : & A HshkmiE A 5GUHTEE .,
R4 AR HBIGUL (Lbankk TWebRELSP, BH —-ITEEFE), (RARE
fER R a8 P EmMA—AFE D EZhERATLLT .

@ TwistJez B FEA 2} R ThoughtWorksFF & H1—/-#dk LR, 'ERES7ER & M4 b B FEclipse
B H SR RER S R E R, ErTLIEAMEELAETER, HEREFENRE,
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l |mwﬁ‘ WA EE l{[ umfﬁi“ num{w}“ ?"ﬂ’lb‘t—fﬁﬁ:'

FE8-3  FELGHCMIIR o & N ah 8 8

ﬁ*&#ﬁk%ﬁﬁ* am¢%7ﬂ¢%#ﬂGmMﬁw$L%,&ﬂ &m
AEMOTF R ELY, FEHAKGRATIRREE T 4T LA — B ot
], HRANEAREA 5 FLADRE 69F A RIEAT A sHLBECR K,

BEFHZABAEHR P, BMNHBERRBRHEMET E@., ELHL% R0,
WTFEELRSE, F—ANEAATEHHRKEA —NTREFTHT.

BEREZNBAEAEAY, EMNERATHBHEX, BHE TRk KGA
£, REF—NEARAEFLAR G FaTRXessgds. 2L A8 R0, £MNA
T—ANTAIAENRERKE, AP HARSNHRIZ SIS I PPIELT H SHiLEIL
MK,

N ER A R A TR R 4 BEALES kA PR A B - .

@Test

public veoid shouldDeductPavmentFromAccountBalance ()
selectURL{"http://my.test . bank.url”);
enterText ("userNameFieldId", *testlUserName");
enterText ("passwordFieldId", "testPassword®);
click("loginButtonId");
waitForResponse {"loginSuccessIndicatar") ;

String initialBalanceStr = readText ("BalanceFieldId");
enterText ("PayeeNameFieldId", "testPayee"):

enterText ("AmountFieldId", "10.05");
click("payButtonId");
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BigDecimal initialBalance = new BigDecimal (initialBalanceStr);
BigDecimal expectedBalance = initialBalance.subtract (new BigDecimal ("10.05"));
Assert.assertEquals(expectedBalance.toString(), readText ("BalanceFieldId"));

}

T EAERRFE (WX BLEME 183 R) LUGHIST, Hfiaccount PanelDriver
B —AE A REhE, R AWK TR R H & R

@Test
public void shouldDeductPaymentFromAccountBalance() {
AccountPanelDriver accountPanel = new AccountPanelDriver (testContext);

accountPanel.login{"testUserName", "testPassword");
account Panel .assertLoginSucceeded () ;

BigDecimal initialBalance = accountPanel.getBalance/()};
accountPanel . specifyPayee(*testPayee");
accountPanel . specifyPaymentAmount ("10.05");
accountPanel . submitPayment () ;

Bigherimal expectedBalance = initialBalance.subtract (new BigDecimal ("10.05"));:

Assert .assertEquals (expectedBalance.toString(), accountPanel.getBalance());
}

AT CASE T b B B A S UAE R 2 T SUIR BRI Rk, mARFE
MR AR, Em bw BN R, KADEIYALAs EHRRES,
BR, XFHAERMRPBEKER L, RITLAEFRESIZTE R LARE A RRY
MK ERAXAE QIR zh3%, H AW,

MBANNIBIFmE, RLF A RRZEAEHETWebBI A PO, ik (8 A5
HEpiE, XEMEREAFTEES. BRIOIAEEZEFUR— G O3S, e
JFRARN Webhl IR Bha%, SMBRFiAi T EmaTLLT,

8.5 SCINTE UK

R AR KIS RA RO 57 B8, BB AELLN AR AR M ERE,
REBRIATILI#RE, 2EBRIESR. B, EREEECERP BT (.
ARt EALEHE, SR FEEANMLES, DERIUSIMNERENIER, X
EARE AT EHIINE.

8.5.1 YA PRI

£ E—RH, BATHE THRER R TTHIKRE, H-HE B O E AR 2
AUk B/ ME. T TRBNRR G, XA REMEMERT . BRI ERILIE L
MAPERENERASR TSR ERTEE, HRIEAKDEESHME LS TR, 4
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P SRS RER, SRS ERTREHAERRERFER. OREAX
FRR OIS BIIE, BURBREAEL T, BRI EAEERE, HEERIEN
RAIEE, REEXMRE FafTMiR AR EHE I,

L “HREHMRT B, KbE EROVAT -5, XL, B AR
A REAHTWREABRFOENTA, MRARFLAL TR ENEERE (5
RATABHIF&F, “Bn” MEFHRBNE). FARFATERSE AL
FAURANK /7, REFEXNEFERERTERE. TRATRERESRT 2,
A R AR T IR R E FH R SN B S W AR .

BARTEA MR EERRERADIKEFERN (EAHKREKRRA T), (BEERR
R LM B R AR K B/ ME.

B, EHEHIE R A BRI & G AR A B AR B (REAN
XA RMARA ). Bk, BINELEP -T2 ENEEENE. MRH—1x
B HRE L BRI S R . R EERRIAE R RER A RENRE (B
REANAHER SR B RXPERENE), VRIEELLZEERREB I TRERAIF AZT E
£ TR ek KIERMANN R, BRE, WMANXEAETRENTA, mMiENEES,

B —A B W— BRI E, RBLLURBERRERENTARATLLT . RERM,
XA /N AE R B A R — A M A, ERWIEIT Gz ER .
BAREOL T, [EAnHIESE 12 sk, LR 368 F B AR FaI A L APLE L i%
BRFAgE3— /N ERRE, RN, bk B30 R A& R BIE EE
satt,

BAEBENAZAA R . HFE RN TIIF R EE, X
{HER T ARETRAEB R AIbug = 2RIE 2 —. M., XBEREMIK AT THiT, H
AWBEEX— R, RARENE, EREARFERL AR, fHefBItRE R,

FFidz R emGEN—Y), HafToifBTEH. B r_REMIILN, A
ZETHMARA, ERKRAHTrERE, HEFARATIERE. FLCHEES ARG
(IR RBIBARE) , AT A2 (- BT 3 FH 89— e AR R 18 3 T 24 €
AR FE, ERARMEIER, X8, BARERRE THKSTarRE. KR,
BPBRAIAE, ARIRERZZE THNZE AR (BPRFRER B AR B R Wit) , x4
HERAERT .

T oM e A R 5 3R . R BRI Y B SRS RERF ok R AR 7EE .
m, REZFETRARIKIAF, BRATLVRXADREREE B WA IR 2 fil
AR —FH 7, WRTEAEFFr. ERARFRE)E S — /6 i L6l
5hE, eI PXITREBBIENES, XM, MBTIEMRE, 120 XK
e 5 & Sy nEs RAR B ML T H A AW HITESD . XA A E T DA R KR f 5y
#, LT R AR R EI R, RHREHTHRITERMINRR . {Hin
RPLHBRT4 513 H R BH GRS, XSRS ERET.
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i, HRMARGEENRAFRLZORE, EXFMER T, L2040 M7
Bit, QUXAERNIRERS, FATMMRGAFFEBMN, i T X/ s
ARG T MEBEEESBAMFKILTE, REFRHEIKIEEFHT T —IRE, B4
BREMREESTRIRZESE ARESBAEMIST, FUFREHRATREREREIR
indk. BE—HHILEE/NOLE, BRE: mEERGRANRALiLAE (tear-down
process) HIiE, $ATEANMIRET, RELEREESTEN. TR RE,
X RRITRALIE, oI, AREXRATBRAM, HELERRE DEEXE
)L, FHEX -TREEEUARMNE X/, itesTzEdE T
LEH,

MR EB LA NE LS RIEMRE R Liasfr/fa L& EER T Ha ML,
BHIVREPRR D, IBXERMNRA 24 9 sEE. ZEMRF Az arRIE R RER DT
SVRRIAEE, MBREEMRE 2L, KD EibXAMR AR, s Lo S ke
Mk, MR RECABITIZMAESLT T . XA, ZEUHAMHEREIE, mAh
RHEMHR, LMAERMRABEXHE: F—1TRePMA=AHR, RELIEXA
EAFRE=ZHR, R, MiZEEABRIESPHREOMEEHx, REHEMN=/1X
RitF, BSaRiEX R HEx3,

8.5.2 Id#iFiAF. HEFMMX

RAS T AR ABLEATEDRREREIEFROMIRK, L, efNukhfa
WA RTE R, RIS A SEAR A S REL, BRI, S8ESc By
i, FLavemik, HEMBNHEHF2ERD LAREBENGT], ATRIESR.
XA T . EmMIEAIFUER, BaEAMIKSB/RESD, LR ERR TR
ME RN, (H_mAIRE A L ERATMR, 28 FRE#HTA
| [5— B RIRVEF B

KEHEFHRT, RRIZHETEIFHEZRSMAREY, ALXEREHFERR
ATRIEMRABRFNITA. FH8RXFHZRE, HEDRE—NES, FHEE,
HEMEN S EH CEEEFRBEHNH L ZAT, RARIF.

A, H—RILREMEAREE, FERABAERERMEIT., thanikities
HiEER, LLRREBRRARAEEETH, FRREKEE —&L@ER, REHAL
RN T2 FE R LA ERMRET ., MRREAbERET, XMHHEL
7. 8%, RINWBILER . SFIBEREIMNBOAGFX LM, AZEOERE bW
RSk U SMNBAR L LIS RS, B4, ERUAEFEMABL 2 HRR i
EMEaRASNARENED, XS REBERSEHE B RRT,
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S FRAFIE, EANEE R R B TR EA MK G b BT
SMNABABKR K, HMREEABT—AIFED, 5 F I —A R GATIRIR
SRR E, REAMRRAAREMRERZA. TA, AINEERHARGLES
ERAS R S . BANEE BRREA M AR T 5 ik 81548 % 694547 ¥ H A
REOBAE 38 % 4R L.

FANRT —AME, BRI E L, LRI RS 5 AT R
5. £E, B8MERNT—A"fwhat-to-do-on-the-next-call®gF ik, HMNY
RIKAR A A 7 35 A F 444 R 5] —F F 4K, (PPiriggered to respond, &AM E
Lh—HE) EHT—KAA.

YELREERE OB — /R, RATLREE AR A (test-time) Hf, ERERE
“BEET BE, XFRRE BAREAT, BEMIZFRRXFAGSEETBEBIL RYLET.
IR B R UL, X —FR RIRIREE.

X RRRME AR T AR R RSP LERMIK, JRESFHRITBENM. KEMN
R, RERKBALH FRIRETARBENROESR, SR8 RXFZ
tho RAEAHLMERER, 48X FHRE.

8.56.3 EERY 5B EIE

X RGEMMIRA KR 25, e cHikd, ER WEE 2W, MiZ#
SHARSER, LEELEENMLFONIE, FEA5IRELIZIAEAERNR
Sl X TEREMAED, RIEMHEFASIRR, B2 ATRRATRBEN., X4
A REREEILEHERARPOIRGET, EEMEMNSENESHRERSH
FANE., ExMRGES, AL RATERLARENFD - NTEEBREFIITR.

M2, ETRMFEME: BibXAMKEBE? SR —AFF, AFHERSR?
HMNEHA, BERBPIREEBR AN TRHMKE S S RERE kK, R
2, MTWMRFEFmE, LFFEFRE, EMAFERBERTH. XTLLEDTE
[ 25 U8 R 77 F ) S 2 P B ok S B |

R BITEEAR - T REGHFEX N RS, RESTEHRGEROTAALEE
BY KR, HEUBEAREMES. YERA—XHMN, BEEXA XL Li
Rk, RERHEHBHEEEANL: “HELFT,”

Yo SIERZH B A TR R THMNRRT, wTEASRS HbIRX A RGP e 4
{6 FA TR R 5 0 RO T S E S MBI —/ MR R AT LAEHEZ L, XHMRA S
RIESXHARRITIGE, (B ERANRE SRR FRSE. ERRERF RN
BPRHE R (ROhIXAGEH A EMRW), BNESFNBRES, RELERLE i)
ek
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M TR, RNEEMEESOFER, thin, RMNFEMEHELERE
FR T, XRERRINGEGRER OIS, BFEERSSRERLE, AR

ST RE AR TYEE—iE.
XA REARKAIA AR, BAEAEEAMEA . RiRE, DRGEERE

B 2 BTSRRI TRL DA B OB FIR T
HAROLT, RAOIOMIK (ERCHEN) BOAXER T EHIXF:

[Test]
public void ShouldSendEmailOnFileReceipt(] {

ClearAllFilesFromInbox|()

DropFileToInbox () ;

ConfirmEmailWasReceived();
H

Rifi, mREMASHakEis, HRE—TREGEE THbH, MiKrdhiTH
B ESBHNARFREITRE. YRIOUQER, BHEMF—ER AW WA
SR, REFLELE, BERINMEEZFEEA, ITHRE] T .

// THIS VERSION WON'T WOREK
private void ConfirmEmailWasReceived() {

if (!EmailFound()} {
Fail("No email was found"};
}
}

R, EXA-RAB AT, ik e E—F, I ARFAILER BN E.

private voild ConfirmEmailWasReceived() |
Wait [DELAY PERTCD) ;

if {(!EmailFound(}) {
Fail("No email was found in a sensible time");

}
}

AR WoELAY_PERIODIR BB EHBK, XA-Milst&ELT.

X Bk A ELAY_PERTODIYABUAIET A EPSREM. {HE, F k3]
X FhR R 7 SR, S5 R IBGIR AV [R) A E /N T PR 405,

XA F AR TR RS, — RIS REE, 52 KNisdnEFEeE1E
AUNRHT AN, BAVAT “EIR” (retry), mAELEER 2 /0% LR B KrRtE .,

private void ConfirmEmailWasReceived() {
TimeStamp testStart = TimeStamp.NOW;
do {
if {(EmailFound()) [
return;
}
Wait (SMALL_DAUSE) ;
} while (TimeStamp.NOW < testStart + DELAY PERIOD);

Fail{"No email was found in a sensible time");
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private boolean emailWasReceived = false;

public void EmailEventHandler(...) {

emailWasReceived = true;

}

private boolean EmailFound() {
return emailWasReceived;

}

private void ConfirmEmailWasReceived(}) |
TimeStamp testStart = TimeStamp.NOW;
do {
if (FmailFeound(}} {
return;

1
Wait (SMALL_PAUSE) ;
} while(TimeStamp.NOW < testStart + DELAY_PERIOD) ;
Fail("No email was found in a sensible time"};
1
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AR A, S, FIMKEHACME, mEEEMR. 5 AERNEHmA
BRI AR, ARAKRRAESBOBFRRTKR, FEAW R HAIES T2
R TAE, R, AEVE, XEREHBEMT TEEMLHTFERN., XMTRELRE
IR AR R AR

UL, Edel 2 MBI REEH-E A Tk, 5 AKEFE L MM, &
SELMBIXRT —KE, Kiln, RBRINOBLE:, ENARASFBAREEEHAH
ERUAA, BARTCMRAIRERHFARWFAE S, HATHEME, RARKMIL 5 0GE
SMAFR T EetEE, BAE:

Q2 “BRERGHR LS B RO TERAMED,

Q A RGHATREEBESIREE T —-RIPH,

O i 2 ERY A 3hENEMER R & T RE,

Q Tttt 2 hHec Bk, ABRERBEHLE. ATRAKEE, CAMERLLIEER,

Q iEMIAA 51 3E 2RO EFORS D 5 B MGURME . JF R rTHRITRVEIS 6, LA

Bt AT R AN B A
O fgis AR [A], {E+¥EEEBF A TTRE .
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1 3h ik 7% R ity ik
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ATEBEBRKLZ, BMNELFHET ABatMXARE L. A, BlIHAEA
1k, FANFERE TR ABRFATA, XEEHRADEFRRMR. F2HFTEIE
hRETRML i, XFEERXTEF (capacity), Heor ¥ (throughput) Hife ik
(performance) AR,

BHAEE - EHREMAIE. BA1H S5Michael T. Nygard{# FHBEAIARIE", “H
Ae” RAPALERE —E S AL AR —FRRE R, BEWTLAS SRR, WU E—Er
TR, “Fud¥" ERGAE—EFBIALCEFESIERE, &8 EZRTREFHESN
M., E—EMTEMKT, 84 R RAIRE RN 4R 4 v 2 EE N,
ZRGATRERENRAFH BEFATHEE, BPEFEHEY BRIMAREE LR,
FERELANES, “MEE” HHARBXEARENAE, FES/DOHEREN.

NFR (NonFunctional Requirement, jEXhaEd=K) RIEFHHEEN, FHAEMKRE
L, eiMfRERGS BRI AR . BIE S IR B and EshsE /R 2 LR85k,
WARAER A BRI DR RIEX S EDhRERT KA B E . RELBNI ARG RAEH
FREBLEAE, f%e, SRS, EEAEY LEE—KR&HE TGS
BIEEY . AEOEERBUERAERN T H— /i, BIKHEOIETHEESRR, LA
A ZEREAENR, E R T RLERHKE 223800 B & i 75 oA RuE anfa i A 7
iR AR A8

FrLA, HFRko AT EFR K SIEREEFT R LR —FANER. EhREFXK
[EbanA #oM (availability), &, KeWel#yHE] SHEMLEREE, R
BUrHE, Bh2Z2ALEHEHFEXRTENHALTS . B TXMRIE—AETREMIR

@ £ W Release It!: Design and Deploy Production-Ready Software— 20071515,
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iE AP, BTLAA ABIUER “BSTheETK™ (cross-functional requirement) 2 "%
YiRIE” (system characteristics) dedfiiRixs8%y, HIERNMELE, @FHTLEX
RERAIMEFRREA LR, 10 -F A&A (stakeholder) FiZfBSoRE: & “RfE
HARA®R" 5 “WERI10004HEH ™ XM ERd, BMEERES. Kb —I%
KA EME— LS -ITER.

E5 H FFaamRin R B EEAESRET R, X—AmEXEE, AR5, A
BB RA G B B S EThRE TR R . FEAE A TN IA) 2R A 28 FE AT 4 I (B S5
RSB E R AL E ., FEFLEITHE—TIEDIREFTE RO TR, Ria
Bt AR A HERF, R ENARER. # TREV T nf
B, wmiftlAFHEARE, BE, Tie— TEAIRENREF T elEAE
BEMRAIERE, LAR e A B ik g+,

9.2 IFEThEERKAIEIE

— 4, ESEEE RS LT/ R—F, efhf KRk sirE. mas—Hi,
ElfZzEdFAAR, BHEShEF RSB aF kbR . EhEFE R4 SR A
HIBkdn (crosscutting) Feit:4 BN ETALER, KiBEOVTERELEL.

EAEThRETE R S HRETE R B %, MMRAEBEEMTBIHRIPBER, KFEAH
TEfMESrstr. Rifn, X RERAE A9, FEAIEShRETE K% & £5 B KA
Kl Z—. R HEBRNEHA ZBLN AT EEANEZ2RFSIRZEEE N S8
H &R, X PR LELR & 5800 HHER 2 1+ HE B EUH.

TR, JESHREFRZRE A, FEUENTE % R LHA RN,
tban, fE{FEESERINARRTAMIZLL -MEREBEREPIENE, HTERH
o R e AR AE X RG22kl ik, FTLAETR H — A =2 Bk hiedk, £
EREEN, XEREFEM SR IFEMToH, REARIEFET 2NN,

F5b, AESHREFT K Z IR AT REME UL HESR . MR ERBEMNRLE L EESD L
s Zth, MAEF RIENRALEEMES A2, F%, BRINAKHE, B
EERBERES, BOARHFRHMF R ERNZSERARTFOZLME, Risatkae,
EHKEIREHE, HHREY R, SHMbLIEE, SRATHLLEEES ., FRng
PEBIRE R, ARG, ABLSEHER ., AR e E MR ESLE A REN, F0%E0n
AESHRETR R BB EH — 2 2th, Kk, ¥ TEHh4 (Software Engineering Institute)
RJATAM (Architectural Tradeoff Analysis Method, ZE¥JALfl<r47 k) b @t 3 &4
EShRERR R (FRoh “BiREM™) #HiTe®¥odr, HBIHP &R -FaEn%El,

BMEZ, £0E s, ZERF08 AN (BEFEARA. SEAR. 0
HRARME ) BRZERE-TRHABRFMIEGEER, LIREMR%ESEH. WA
B2, MRS FLE R AR,



92 HRFEKRNHER

ETHRER KIS #A

FAESATIOE B A, Bl 1A AR RET R VE A LT REHE A P o — R
Wt T, {EIR X EShRERS R BT ERI B A L R AT TR A FIRE H BER R £
xR 5 Ak EERAEThRE T R A R — e LR, R, ERANpEL,
RIRETRIHE, Xk shRE TRt Gl — S ALk P eSS, IR
HE—FFth. B FRATA B2 IEAH A B FIBEY) RS RE B /MR, BRLA, RILA
RIBHE LA F R R i (1) Bl — SRR RS OREEAETIRER K Q) mRALE, W
HAbZhRER Kb INAETHRERE RV FF

efm, EBEAEDRETR R —F O BoRXHERT . LRI TSR, WILAS R 5
RO A RN LM IEMES ", HEEWELRRR, RIPEFRE (FREW
i) ZEMAEFSEP ARSI RN, B—Fo5ERME T A AR
Rk, RS G EH P SA FETERIR? BRAVATEE A AEF B AR E M
R—THERKAAT, X, HitRAHRMUMERARShRER R T . R, EMIALIIHE
FREF AKX S, BT SRR —EHeE R, A et T,

FARRE, ME—HRY, DU PBRER D, AE RGE R GEX 5 mAHE £
EHEM, HHEEXRBLHMT, XHRTLUSKA SRR 8, FFkitxt e
BT ELRAHEE T . RBRNVBLE, XHHRBESILXEFERERHEAER,
BASILAPREFEE. IFHRMEFELL IR BRI RER RIAIE . &2k,
Witk TRCEM, FEF.

Lo HrAETHRETERET, ROELEHRVATRBEXREER, HUE “wpRE R RHRT
BABRY, SRR RALKIFGRIREX T HERS VTR EBET R, “REtk”
Bk B EMOACE IR, DIRBREZFHEANZT? EXLEGHERE, A
WEHECPU, sbRERA FiPadIBEETE? KIRE T RA e, FradFREtLdisn
‘E—AME, LAERTLATESTIRMG, PR S .. Xfh ks R B e 5 '
BT R BA BRI .

18 2 55 H & milh — /A AR R, BNRA R A AR AR R Ak, B2
REAREMNEA—-TRUIRIBGEH, thin A AP EHEERDNIEHmE", &
“ ARG/ ATLALCERB0 00013557, BRifaxt THRATMIGEERBE, IFMEXKTEZT,
Wk “PRBRFHERE", ANH R 22 MR R EhMA AT k. "THAMEER
EITFEHMTR, BRER “MHEFEERPANERRELE", AREFRARINERL
THEESEX— A7 RMEANEEPOH TRE, BRITELFWRXA “PRILL
A7 BIER? XAB RO TSR H B & —-FR, D& 53 HN
LR B B “WHLANT B, ZIERABIIERARRKE, S&HEHAFE
M RTLAR B R R BRBERTLA T2 AR A S I TR, ARFEERPDNE
Bl - EIREEEH P, BR/AMIPLHINNZ LA XN ER? mRERLBR B




v 9% AT KA KX

Eh, REOWEEARHDANEHFR? R AHERIHEMN A RREHZR, BER
T B B TRI W2

EHEREE R, B4 S —FE WASIRER, HUH—F B By 75 2Ok E %
GEry e M, MIRZ AL “ERBRANMENBR B, i TRBL. “RABLETRE
PLATSE AR R A BRMER R . X £ EMFERRL, REXmir—

SE A — /1 PERE ).

9.3 WAEEYRwIE

A A RAF o drEDhRER R, B SREIRMAELE, Wi FBuLsy
RIS YRR, RESELRAMAS -2 “Sikge” A, ERNRE
Frrbh A M RER A - A1, ARAARRIAMEAEE. IEESERBHSIALR
VEME &, FHEREENARGEY, DIABIEHERERE, XE/LLZEMNIIAH
— T &4 (Donald Knuth) & #RUEE.

AE97%4 B 18] B, RATAREL 1Z S0 ARAP e B R A T RARFA R
BZARk, K, BANERGELL S SMEF XMI%NILE BAMNER RiL, —A4
RERAERTLRAAIAN B T2t L E 2 FLE, AA14EFEE, REERR
HARRXENRADE, FTRETaHEEAR.

KB RERG ). ERBIRBIG RZAT, LSRN EBRRE, hitgik,
RATE AP ERAT 4. FEWNKMBAXRBAET, EEEFRNEGTE/ERE,
PAEHRATTLUMER &, NEAEE BN, mEedtirei,

Tﬁ?,ﬁﬁﬁﬁﬁﬁ?ﬂﬁﬁfﬁﬁﬁﬁgﬁ-aﬂpﬁrﬂﬁ" '

EMGBL—AAE, HEFEIAENRGRAARTHRER. ZRERETY
BAFA P AR —PRA, MAEERACHAPNEY, BACHHEELET.
BEAG T, EEATEY, TEORP B FLEEANE LS FH6—MERRT
178, XEARBPFELMARFIPREE, HARTAEFH A E (list) 2,
AT RAEWAER) BB P RS RZAT, 28 5 — AN EREAFFF X b7
i), EF -ANBEET SR L2 ARHMRE. IABREEXKEILAZE,
FaRA&LTER P FE L.

WTHRAM, XA S AMERP., FELE, KExte), HRBBIE. AR,
AR R ARG B 093P R 4 T 8 F oM aEAIN . XA R A XK B AL 2P g B e
AL, AAEREARFGERET. RPAR, “LABH” 2 —FFHiidE G
&, AEERLE, BB ERERE, S THRPERESF R, AFRERL 4
RIS, T, FHMAETF, T AFTELHARALES AR MK, &
AMAFTREELARIET. FELE, XARURKEA L AL, H OS] A RE



9.3 JefTHEFRA

B AR e, PPMEXHHRALLAT, SR ARAELH, BREL
AL it T b R it B A AR AE B kAR 640K B PA ] R AT A Ml &
T —AL &R,

XA FEFEF R EEEEFRE T4 (LEREFREL) RS,
BRI HETHAGORIESE, ERAFREEPERE S ELIICEEFM, 1
2t BiFEAf,

st B Lt 4y b 3tk B AR R A R LR IR LS BR. WE, B rRm
ARG MR R BN, EEENE, CEETRILTA LR,

sk b, BIBEEE, AEAERRASHNRBLLEEAKNRBEERS, 8
AN T R, Bk SEERFREFERRX A, ELAREAMT. RELELRH
IS tnf i MR R SRR TR, (R5x AT AL ENES, ARATHER
fE “AHER” XA B F3ehfnfaz B Mik,

MM ALIZ, REHEZRA Y RAEFFE. AHHE, RINRES
B FEE, Fl % X AR AR 0. 7E7 H M4BT (initiation) B, BiNH
ARGERERAER, HAREBEATERBERN, AARKERSY, BERE
W4l A A AR . ZEVERERIR FI R IR, SRR ML BRI R
BB, BTLA 2 15 B 3R R /ML

55K ERLHL, SHERAKTEES EHEMER (discipline), HhFE
B R R - n (T 2 B IR Gt i — R BN TR, AaEERbdk TH
SMIRRAS , T A 4 SRR AR 3 RRBR AN B A B A s Al S (B . R ARSI H
WA THRAARMDE, XMRIVEARFE, BT6ESSMme b R, M
MM R A, Eik, LS FREARERZENARSELABLEEDN, RINFX
B -AFL, IEHERAEEF A, MAREESR, MEETRITER
BT, TS E GRS R,

XEEEM, WEEARASEEHENEN, EHROEREEIRXEABIAY
TEE R BRI AT A IR, — BB (E 20 M B R L2 8 T i SR A Rl 15 5
Mk, CAMEALER R R P AIPERE IS (ATRELLERTEIZ ), BBk Ry 184 2E IF & HAIA] it
FERRMN “BRIL”, BRIERESE IPLHEWR R T RS, XRESL AR
Zib, b TRESIRATE KTy, SABEHENRE. —REIZA CEET B SR
AR RS, CREEENRRTREANARAETEE LA, i
5 7R,

T A RS, RIS,

(1) R AR R E —Fh2EH, BH B4 SIE IR . ML RFILO0,

() TR RAERMER, BaERBEEnAGEARNRATHENRER,
Michael Nygard{® G (k3% EERelease It!—+45 ¥ 4R TixHeiEX,,




£9% 49T RKHRKX

() B T RALE M ALY, EEWRANEC LM AR FTRTHE, A
FEohA RMOCIENR L. BE)SEN B R RHRE, mAREEMECERIRL., &£
%A TR L RAWA A RFEGEN, BRAGEERETIRME LIEHLES.

(4) HEBAE AR ES Mg BIE S AR, R ENMEHE S AEFHEYE . i,
REBEZEO(DRIHERE, BAER—1TOMIIRE,

(5) AL EREREERT TR/ D>, DaveBlfERIIH H AR — 1 ERERLE (XN B FRY
GRALCEBECIGHIRS), BEREX—R, Xz —-RERFFNABFIEOR
PALRPRNY . IEANNygardfTi, “ZRFEPH I RBFUR K MM B E#AY (proximate) -
S FBUEYR BRI R, ©

(6) Gl —LL | ZHLMIAAN = M AE R, XMW, AeiE
Aok 8 S X Ll

(7) ERMEN TR EZCHEMA P ZIANRE, HEREE, FEER “Ledth
57X HHINE,

(8) RERwHE, BEARLAEREBRMBEER., /IR RN — L Rk
. ERXHABHE, HorxEBRRIREA THA. FFIETEERENH %,
RBATIRIAT AU B A P S I BE &

94 BREEES

AR RE IR R AT, todn, LA FRIRER

O ¥ AR X, RIS BE. MRS RERBAsEmm, A R0 BT A &
FA P80 K HE A i s L.

O H AWK, XRE RIS NRRF, iR RE, SLEa%
R LRSI, ik 3SMNR SERRRI PN 77 1R SRR A o

O Heot FXK, AEBHECHE/LES . HERTHE A,

O & #R K, 24 G0 B INEI B A P BRBE o/ NBi R, RS & {7
3 A VR B U 2 AR,

LA b iX SR ATUAME ) RO B R BiE, (HEEHEARRMH L. MREMIRSE
FRMIRA FRANAR, AR ER, 430N AGLL RN, Rtk
IR ERN, WiaE NATELSEERAH .

ERAVER, A RIMRA— A T R ARS8 2 9 R AR B B Sehy 6 A
. BRI RN R RARIEMEREE, “BEESEDES VTS
%7 " “HBBFIEDEREOME? T %, REETHH Px ML RSIEREN
{Ery, AESSEBHLL, BEFAILKERL, xSl SRBETIER. “AHAET
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94 KEFAF

BHE AT, SPTUCEESVEAR? 7 & “EHEIEAGERN, £HNF
s L, RGRESEBTIED? 7

HERWAHI £ & X, (benchmark-style) 7y B3t TH0RS /SR RIERYBS Tk
R AR A ., AR, ENRERE R, WA THEAL R
B, AT, TSGR EATER —Hsy . R TRARFRE, e &
B A EEERRAIE, ROSETEEA - Lok = ARSI L TR, mle
il i AR YRS P AR R IZE LD,

Rk, JAME, EARNGRIEHAEQESE TSR, X—mdbhc.
TAHERGN A B E RS RS AR, HEREE LS L F LIS r B
{EXFHEATER, RTX—A, RES.6TTIFATHE.

BRifi, ARLMR D, KEEIRMARTF (ELRIMBIAXENARF) I
ko K, Y- HERRECEAE LS, ERXEFHBEEHES, &
HARSITH, HEHEEILRER, URZHFNBRETIIE, F%. mRARMARS
MiRxFh £ 2 EE KA HR, RSAREFMAEGLREBRNAZ], FEA, B7ET
B Rl ER R LG 5 & AR B R EN A RNKFIRET. 4T E Mz,
LL R R A KTeE MR ERS, REH1TIRIT.

IE#nNyardfTii, AL 0RAE, UREMNEH LK, HEIEBEARRE
P (LA BBARS RS EEAS), “BE—T1EZR, e [TH%¥E., 22K
Bl A LA R R R A ATRERY, PTLATREMA o, HE A LR ERIAT
AT REFEIL T FLC A ARAL. " ©

AT EX A ENRBINII S KK

RIEFILR L FIENFRENK, RXELHRERMIFINR, KI5 6% HE
PTG BT R B B BRI Lo, SERMIAKSHLL, X7 8 R B R RI R
R, MERSRISIFRTRER — ARSI/, ARfi, RALEERMIAA
(BRERSAE A B IR, A —MERThac kG &, BRERAt— LR T REN R AR
EEMIE, MastEMART . RBAFEMA, —EBEETS, FTRIREXE, &%
B BEREEE, FHik, RINORSEIBEREAZRMRKN—Hy, Hik
PREEEDE R L) Wi ERETR A B EE,

PRI, 4 O A BT B B, X e B T AR RN EREE E ) ER
IS, RERRMARIIRI SR B TFRIRIE, —H#, mRBREERK
H, AR AE MR AR TR Ui b A R TR RE PR, WA RERE), RATREE
25 W Il P BREE R, bhan, 2 WIS B A AT 55 o5 HI 8 HoAth AT 55 W1 7R 122 20 B ik
B EATIRE, Wk Al e,

@ £ W Release It!: Design and Deploy Production-Ready Software—3520074E R % 14277,
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FIR, n SR & 5 R F SR 4 BB 10043855, Taskhr L ERTLASL# 200
A, BLMRAL B CEUFRE BE T LA — . XRERE, (RaHRERE
AR, WTAELLGREM 2B Bk, BHRl—K, ACRSICRKIEERE
MR T2 BE T . ERBAENM T M SHZLAH TS, XA
B SLRH IE 24 B R A ek, (HB SBAR TR, BMERRR/MEFIR TR, WL
ek,

X EATLAGE AR RSN, &k, EARRENGERE, TEIANEGR, RER
ATREMDIE, AARIRA L TSR, ATERFE, XSHREENRHAHEX
55345 RO MRS B AR, MmiEES RIRF -8B, ARIAZDHHILA ELE
ARAKE RIS 2 —, BAeA AR EIRSE, BAELISIErERE Y A
SMFE. RE, — BEANRGED TR hntE, mitRBorsER&S Sl A
B MAA B hT THE . X AEEE S “IRPEYET (false-positive) Hpft. anRIBAEEMIR KM
T, mEeB THEREF TR R R E AR, AR A B R R RE RN, H
PR — AL THERRAT 7. M8, EMKIHRAUHER, BB IRLER /O
FIARTRAVESGES T HRFER.

WEGAERIRE

?ﬁﬁﬂﬂhkmxﬁﬁ§%ﬁ$W% ¢A¥ﬁ&£%&fmmmmiﬁ
BAXHBLEZAANZEATHRE., EAFP, FURXNEAEFAE—IHER
IAE, FTvAEBocBf il —E e — *ﬁﬁ%&%

Bk 1 #4845 T8, AR LA RE AR FRLAEI100 000 LA%49+5, A0S T
P BALIE125004. R EBXCHASALFGELE, BLAFREZEFTIAN
FL R A2 F— R B — ) i [dedF A HA1K ( longevity testing ) 4F 4 5 S —A~ A iT+8).
B 445 0 4L 2212 5004 L AL ShA0 S T 4P L2104, REF3.54r. wREITR
KA HEAEZ 1054036, MAKRARATRA AHXANFAMAREST,

EMEHRE, BEIA AT, A% TRER TR FET, R
ik — ALK AR A E I T A5, R A B AR A F B, 4R R 40 P AR
AT, FANAIHMERAGCPLAM =R, Bl A FHRERE. L, BRRTH
ML ALY, AR LEF R, XL2—FAN. B, FFEE—XK,
£ G AR AL T R R ATICE) 6§ LAS 6948 B AA26G5/3, —RATHGS3AR L R 65513, T3
&, A THEARGBKEG A, KNP HEEBIX BT TR A,

A, = +AmA @ AR T “E304 M ARIK1054 LA, FlEPUTR
AeEFERI05K.”

EAFRRTFEMBAEH—AAFERE AKX, FFXARE k5L, XAHHE
REERAEH., Rin, E2EENR, RIZGHA-NPETHABBE, &
HASREHBK, HPXPTHEAGX IR Bk 5 ik T8 fi 86915 1A,



9.5 E¥FX XK

ATHEMREFH, MARRERER, FMKMLHEIL-TRERSZR,
3B R A AP TR, A RE L IZNEL T,

9.5 ZHEMAIRE

HMABHRT, RAAFRNBEIERFIEE RIS EF-FHRHACRSE L
AT,
RETEMA R BRI HHE -4 NG R, HEREEXSEERETRRA,
7 W PR AE{] A FR 55 RO 28 B A5 B HETR A 1 A P R R pntil R i EE LT A .
AHETRERENTAIE T EEALEANGIR. EETEXN TAREEORZW
ARG 2 SCULE RS b AR 55 9% B 2 A BB S B BOX Rk LAY
L, EeRAEER—KIL, BTREMAZHITH R (FTLAX SRR EEL
).

Ranx P AR REE, FRIMER —TEW XBAIRE, Mok —EER/
B, HEFRKNBOE S HEE TR ABREA, AR RS R,
WIERAIR T anfrl E R B (5 BAVEIL, DABAIR S ER8E A #6E FIAH R RO RS B 30 i
BAEMSAEE . FEFERBIERAKENVRE. EXSBERT, WA RELE -
HRAY, BR 1A RSRAERFIESNE RGO A BIER U804 7= Bl st Tl
Rz ok, HAEMTRIEER — A KRR ZE, BAMARFRELHEES
BEK,

i iPodsk B¢ 1 B2 Bk siilgguaiey |

BB —AARA Xl % ERMAAUT —AFA . N5 CARLRE—EN
T, Bk, CLAACHEREAL. RNABPHRET ALRGLH A%, =2
RoAHTAHE, B MAEFE L P SRR M AR IR,

EAMF, B EFLERANEE, HHTAR TRSHAFLHK, KRB
FEARLEEFNM, ABALAY, RNBEMNATEOREALT, X2
M & St B Falike R YR EE X

AR T —ANEFEARRERE, BT —2batbifis, b R,
FRL LA AR 2 8RR AR B R E TR RIFE, FRTEFNK. THRIEA
WRE, BFET EABOR RS

RLMFR A, AR —A- B AlA T A RS SR TN, A
fx, HEATLAGR “ABLKH”, Heanm BABOR /D, R BRI RIE A E S
L% PG 5 A B i — R




9% EMRE XK

TS —FREER T, SRR TRER, EAnARLeE KAV BIAR 55
(SaaS) 1RHEtR. BMAEFHRERE AN T T MRS REEST, EHES-HEY
i, BPITHREBBAT, EFHREHERE T, BIEETIRAEH TEMHE,
SR ARG B E bRt A R BB AA R B E - ERHT
B, EXFERT, ATLARAEMIREAS LA KXH K4 (canary release strategy,
HR10.4.4%5) B985 de AT, WA ERYR A AT LI/ A B R R P 2 R 8 BT
Hr R RIS

SR1, K EEOT B PG RELLAEX R E 2R, BIE—A 547 RS AT fEAH{ULAY
BEgrafraENR,. ESHE K/, TEHEAEEE-NEREE, RRAIZICHE,
KT L, BAEREEAEG hETHE MK THIERMARFTLANEZRR
b, (HESUPE~ENARFBEREHR, HTHARK, & —FRAK, FHEX
BRETIHE, (BEFE S 2R BN RERT THE,

Bob, WAEREE AR 280 M AR R L Rt e, X&
EFRREC. tein, (UERIRS S AU EE 33 B2 A4 7 ik 55 R AhER R Ry — 2, R
AR AR IR A IR B SR — 5. i X AR IE, AR AR F&FCPU
g5, M HHKHREShALSEMECPURERM MG Ak E. ERAKMITAMRL
RXFEMACR, HMESIRTBOXEEIRAT,

BAnERIBTESE, L, EFTHEMNIE, RETLAZ KRG BGEE TR, M
R MR IR A 7 IR 2 IR Y 22 S A o

FHEENRR

EEMA—ARE P, BP FREAEAPAFALE FIORBA AR, P, RET
— SRR EHOMBREFEERNR. FEHE, RNHUREF, REAMNEHTA
PP IR F B HATH B )G SR — B 65, KA1AE ESFIsE M T fEif
IHESTAR., EFANEZHE, RNAIERAXLRE HETETMNK, HFKET
RSB, REXEMKRERFEPIEITTFAHAGRRX, A2 TEXAANRETH
— Rzt A, MR ASBHMAEERRG A,

LKk, ARNERHHF. FE L, EHFINLERRE, RINERELNT
SN R B ST M. Bof AFR 0 A IR A695, TIUA PR TR
WA . s FXARB R, BA L —04 7R MEFN XA A LM%
%, A FMENRE - NFHERE, HEAKRE AR XIOEY £k >4 ik igE M
BT RN AN, LRREL LS HRAETELEMN.

anpE9-157, X TFAPTEEE BAR S FEBFP RIS AR K, —ABETLARE
RIABER A RER S8 LR B, (NEH— MRS 2S (anE9-257
R), WA EE,



BdE R 95 2%

E9-2 A RMILIHFFRY RG]

tbdn, RMIRARFHEFREISWebiRSGE. SEMARFF[FISEARERS E, B
SAEHEREMIAIA S, BRALIZA 1 EWeblR5 8. 26 R AARS S5 H1 G BIBER S 25,
A FEHRBERTX A My 2 — @I AR R R A S TR E B B, EVEx R, B
NECE F RS aF FFRIR (FLamBimEEsE) i, "IaEtHILRY— (@],

F b, MTFAROME, AROBEEGALEAHEE, SRFEMTHHER, AR
el HE ER R . BARIMTARER IR, SEH— A PR B AR JE e x4 R D H S
BRER.
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96 ABAzxtEF=ENX

FERE 2 HHI— T EG, AT RN S DT THE: 84
ZAHERR AR EFIOMAN B . XF A EAEMRNIFZ T4 LR E
B R, T/ A RN, YERIEEEEN, BARIFE L2NXEAIE,
FAE BB, Eidt. REAOSN RGBSR m —HEE,
U TERZE, ERPEREAESTRLD, XHREREEAIObEE &, X
BB ARL T MA—FTE, BIERNRNE.

R AR B Rk L b B A £ MRS, sEIZ AR —1 B shib A EIRES:,
HHgood #gitiregszfs, — Bl MM FRRnt (7&), st
AR, XFTRESELEEAE, oA SHEMARAREBMELAEEE, ZARMIEKSS,
EE A, BEXRGEOUE TR/ MIES, WBRESSELRE, REXRESXTESA
BRE—haxFHFRBES, Rm T EEWRE MR Z R E#EA,

7 B P IZEBILA T JLA BiR,

O MR EAERABL SR, XRS5 A AMGER % im i A se b R s h AL

HE f{bug,

O fideikE sk shay | THE, XAmEREARMILLGEET.

Q RA[RELEMIR i 7 AR —2, iR IE A BN E 20 B N 52K .

Q 75720 W 1 Aif 32 5 f@-H—45, o8 o0 B B F R PR ST B 2 s ASnE T,

Q A& AR E k5, X FEt el LABRHBL S R R 9 R P 08 .

O ReEER, HHBEGERTIT, WREHiTieT, DIEXEMTRBE «T LA 63

MK, W RTLABER AR

LA RMABEAR Lk Bir, XERIEAS %, XHEAR—FESRIFEIL,
— A HEAFR AR A DA MR RN, —ahiE%g, EeNERaEgiit. o
WA, EMERESMHRFZ LA, mMEEM 25T E
AR, EOFRZ RERFAZERANEBT RIED, UIRERRK
BhEsHELE 2.

FEXRZETE, AlmEET P A R Gl BRAE A ZE AR IER R
B FthRFEE ATl A MR, RO BHFRER: —EOI B LB a2 E=3R
WA, TRERISCELANE A LR AR LB A P AR IR B M ER SRS 5.
fe—HARARXEER, LY P ERNIA R &M Happy Path, 3 T2 B MM -#,
tean, M FREGER AT REEMRAKR, H AU, iNygardfrg . “IRBIH A
G flirEmEs, RAEERETEEERH SRR °,

REEICF T XM ERLGRAZH, ARk, RGEFEIOXEHE

@ #W.Release It!: Design and Deploy Production-Ready Software—4520074E B 61 11,
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HlEE, BLRATLAERS EnE LR aEE TR, RO T 2 M5

A 1Y BB X FPME LA E L3R T Ry, mEA5EEEH T ARER,
H#H AT HEEARGERMRER. T anfqFGint, may RLA R E iR,
XTI H 2 b ERAAE., BE—ARHERER, BEiERXAMI: £FGZh6E
WA A, IR AT AL B (E 2 e KISk &, EOLE LB N2 AT
e, RIGFHXEMIRIITER, SRGHITARTRIE,

B — AR AR B P kR T B R P AR — AR AT, M. BATIEY
iz R ATREMRIUI S R E RS R, AMXEA AR, M THEERER,
7 2a b sl ok P O R IT R S B R VRS ok, RIGFRIMERE S 1. T2,
RBIREEFENERS, EHPEEEAAN, BREELM0E, #4ABEEL5UIRE
MR MM T . XN, A TERUESLIEL, REERTER 4
LG R MR RIS, AhEEM i,

T HBILSOA (Service-Oriented Architeoture, [ fR45%88) HERK RGN E
EHRPEGEATFTEMANRI KL, BMNELESEHXMN “I0F-HH" K.

BB RET AN ST R R ILEMZEN, ICRERAVIA L (IE-3FR) WA
AL T =4

QEUT (PSR,

O it RS EHE AJCAPL, bhan, HEEFWebiR 5 2 MHTTPIg K,

O @i BAPL, than, BEFAAEANRS R, ScGEE¥RE.

1. Ul 2, A IAPL 3 JERR % AP

E9-3 AHEMIXTAIEAEIIA LR

9.6.1 & Ul HEFENRK

5 B P RO R o UL RGERI 2 B PEdE A TiC S B, X Hid k% 50
W BIL™ R H K. KR THE2ZRE A, BoRBIUIARIERRE, R
JEEHD RXLEWIRZZ ., AE &AW A SR T AR & LTI E,

WA, XtF & & & &4 (high-volume system), BRI RGEHEITLERARIL
ReR %, (EFFABRVIKFIITIN G ik, XF LA /MR AR

\ 4




% 9% AERRE KA

i, MREBHRFEMISER (FRAGTRESY), RATfeamie s i
HEATE MMM, MEFIRE RS ST, ERER, & RAREHUKES R
&, R RXAER, EXEMR T, HEKEAEERERRE PR SRS EZ
2L pl= a0

TR, X TURMTIIKEERMAE, AR, xR skh LR
sephs A 7 EGEF R REA K. BMEM, 3 TEERDEF AU ORISR,
HA & AEH .

BT UL TR 83— MR A R, AT RAFI AR GEDR b T 5 A [l G
AIH R . B, REH G, UINAGENAGENR PR EY
iR, HRESRFEHTREL, ITHEOAFLEF - HEREHSE—E, HERH
M S A G AR ET R T : i, —RFINXARMA . FRFIRERECARAZ
HEdrFREZFEESRE - THESE S 4. e A 404A E i En
API, FRLAEEFiX S8 APIS MR ZE L TGUIS R E #ett .

TR AR ARFNE RN, BAOTREPIZREVIR FimrItEae iR
SO e . X TR LAY, BT WebR & P skeild, TR KT E AR ST 2o,
PREAUPERE. ARBWNLUE 2 TUBRSRY, JHHIReERRR IR DL By 5 20
ULHAT2 LR IEMIE, oM TARMEKE, MirEMARFREEILAHR ik
FI— R MR TR, FTREE AR, ARifn, AL RmEHE RBERS % 5%
PinZ B2 F, LHREXBRER Fwm AL, ERLnkk,

MTIETFEREANE Fiw, FEHETIRS SEPXAFNIHXNALEKIER,
W R I ARy BRIy . AT, BT REIA S
KMRARSS 20, R ESLHIUIE Famlih, mXAUIRES—/N a6 RGHIHE
B H IR A (stubbed version) 1T E., IRAIBESZIL, X BRYHZE SRR
A “H RN PSR BRI WP E. R, £ AXRGEME
BN, HATAHUINEE ~Mebil. ZEXFELT, Xafedbs aEn. s,
BEEETHMIK ARG,

Bz, XRARMRERN WA, £k EArERNGR™ b hifaEka,
— Bk, BMARIGEGURETARMIL, HbFE5, hanUIx S mRiEiEs
WER, NEFE SRS ZARIZE A YERERL SR

9.6.2 ETHRFIAIHE APIRFRHIZ HIRE

X RPN Al UL AEAREEAR 24 SE AP A~ & T8 A - R b R P b, e dnWeb
ARk, {HEAFISE b F IR R LEE L] X Fe W2 L 8RERTE, Z4EF A
ARl R, X R AT LUBFF AR K FomlicE . B RE _ET& Pimt R L Bl id A
PR TR AR SRS | R AR, T 1A AR 95 2R ke BIE A R X F 5 .

&1 9-4 42—/~ 75 M Sl i 76 % A 2 BLAR PRI R el B
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pink L | FORMRERIEIE | g o g A
=

E9-4  HT A ICAPRES M L HRIF

0.6.3 {FRAFFHIRRZEIER

i F A& HERIER RIS, BOVAE /4 BirRIRBLREINR 5 ALHITEE R
Vit By IR — Sl . 53X 2622 T B AT LA R A e SRy 2 B A A: plezs Bl T84

T IAE, PATATLAREE RNR I T34 B A TINS5 Ko /i — 4
A, EXAFFERREisi TR, DIER G REA - T3 M5 R fEr
REGD, XFEEREE T XS T8 E, HRHRFERLES, RRFARHILOERRIT X
#E M, IEREFHBHGRAEREAT A LAR., XFRGREVRN. RIA
RAEFTA BRI A RS AR R T kR k.

B9-52 H TiX— i BRIR FoRBl. FEXAnfid, hTRRpEFHRER, hiL
[E4T THRIE, mBsb—LENREEEE, FAEMNHAERIKNEE. B2, FRiCh
Z/PRRFRMNPFZE. HAREE, BNERT/RETEL—F[IL, MARES. &
{118y BAR R R T RE Db e A D, X SRENNR SR KR 2 PRV A B, Lh#&
RIS MR TG e

B oA i & B ik

4 <Order number— | | IORDER_NUMBER]) =
' <Customer id=" | {\CUSTOMER_ID}} />
<Cwderltems=
<Cirder|bermn productCode="MFT7523">
<Cuantity=4</Quantity= _
<Color>Dark Bloe</Quantity=>
<Price>23 $</Price> '
=/Orderltem >
<Uwderltemn productCode="MFTT824> |
= uantity=4-=/uantity=
<Price>5 34<Price>
=</Drderliem=
<Alrderliems=

A <Order number="x567342"> :
aCustomer id="TT36443" =

<(rderlicms=

j] <0rder tem productCode="MF77TH21 ™=
2 gt iy =< uantify =

<L alor=Deark. Bloe</Cuaniiy
<Price=23 5= Price= 3 r
</irderitem= 4
v =Underliem productCode— MFTT824% 58
: <Cuantiy 4= uantity > ]

<Price=5 34</Price>
f <Oederltem -
E | = ederltems
o =fOrder=

1 <Order=

E9-5 IR O ik



v 9% FEARTEAHAK

AT e F AR, B T TRV IR BR, X A
Al EERIER. SAMREERSEMUERRSEAE, RERT SHIRE
B T A R, PEI9-6 IR R ik — SR,

AR
<(irder number=" | { {ORDER WUMBER]] "=
<Customer id="{ ICUSTOMER_IDY | * >

AL

A Bk <Cleder number="x567342 >

<Cusiomer id="TT16443" />

“LABE >
=Uirder numher="xTTRAS4'>

= ustomer d="09KT785 /=

OROER. WUIMBERx567342<0RDER. NUMBER>
: <CUSTOMER 17713644 3<CUSTOMER |0

<ORDER WUMBER=xTTROS4</ORDER_NUMBER=
<CUSTOMER 1D TE5</CUSTOMER 1=

9-6 it Ac B AR O i H 6

BJ, MPSTA RN, [EIFRe S Sr i S il i B iZ R4 E.

A8 H BRI R o dE . =T LAYE A A IR YEREMI TR AYEI A, EbinApachefJIMeter
Marathons, # Bench, b "] LA X Fp 752 5 — /-8 S A9l sl B S s fa ik, &
#ACHERMNAHABEARITERIBAATEE, AR EXIAEME, HHATEL
*fix Fhzr B A B AT B A Hone ok i A 0 B P R AR

{EANHRRIEMERS, fF-AFEEE. A THENEEENEEENRGEKIR,
St REE oK e i AR 4y MR ACRD, WA, MR —EBsirERstk, LME
REME AR AT HF IS IFES R . BU7EMURE (- andb 2 B, LAZE THRATHEAME B EARATH,
{HR AR PSS TR B P IR (L 4 1% 28 Frd: lRAOHL B3R R B, IR 4ix He7s B
BERAEF G, 20, XD F, BADEERB]EBA BRI Bk MR B AR,

9.6.4 fERE=EMAHFAFZNIX

e tERERGER UL, BARMIANE RS 1 it iX Sitin S H 2 9%
eV ACBBRIE B . FRLA, EMR—AZXEENRE, BBt e/~
B ST B Ew e, B UARRAE s a7 AR RE R &R B R, kiR
EM A ESAERMIK, —ETLLH MK RERF ., OSBRI, il
XABE - E EAE R R A LR, ZFRA R HIZMIA R TR s g E, IF
B2 5% —m R ER fTLUEWE S, ST LUEL .
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XU A T IERRE . HE, BNMRERIE, RIMNERIMREZHEOE
AR, SIS A NHRFLREEER, (HKb B hTMRA S LR by
AR E. FIE5AEM, DavelEfEM— A RAE, FiZWMEE,
RINEEANBR EBHET T -HARMEERIR. R—22R8, XEMLLMER
KR E—Esy, EMTPRXZHEEESET—AUKAARZIT, A0EX—0
@it RO M, CAEERE FIZMNRES R ZAT, B ANAA S —RARM. XEEiTEH
A A BRMIRE R —EREMRMES, FLARER B AmE e AW T .

9.7 BAREMRXMABEBRKESP

—Edih, MARBRFMEMEENRIEAERERE. k2 H8BA 8k R FER
SHENIHERP, BILAEAR M T2 ERPIRE, LSERA[Y R, LAE
R REEEK, EHEERS, RNEFEBE S, MABRFRLLEBHAAPEERY
HEK,

AEHEMEEEREMEF AP —AEEh M@, LA, AEMTRILHE
BRIEE “RoiF” RACBRIEFEERN., XSBEREMIZHBERKEPERBD
AR, ek Rk, ol ASH Bomnie B p BB ALZ A shisfT A
EMR. X, BRAEW B IR BIARLE - E b R A RAESR T,

M IAEHLE TR B LA EM RS S LG, RIEHOHETRE K.
dad X R, FTLASS S8t A B RS 4 ig it . WNE— BRI FEA
&, BMEUs PR LR BRI B R, X2 YAGNI (“You Ain’t "Gonna Need It”) &
W BrHE =AY . YAGNITRERIRA], HMmPH#EME:1TAERA RATRERCHIR TR . R 08 & AN
S, MiZAEFAARTFEERATAS THRERZA #t. B, SEETHMHAE
Tt oy Bres R, EHEMUEE BRI E .

FIART—AE, MR ERE . SERAESSER TRARRE, HMREE
e, XH, —BHBIEW, RESEMHtLERZE. RE, FENEEHTE 5~ —
s, HHizfTH R K%,

BafriREiz, RMEE/LD ZARGEIEHMNHEFEE THEB:, RiEH
‘EHERAMIRET B, XEEVReR e BIRNR IR 1. 2Afn, XM T, EL4.L0H0
ik Wiz TR EARiIE S MIE K, fENETHJavarp, X FpzsfriH AL EIREIL A ERA
Rl E T, MHERAE LILash “BE" 5, Al ESSEE R,

AT B IR R ARUtERE R B Bl ARSI FF R MR 8 2, mILA(E A 5 —Fh L1 RE
BIS RS xR A, SR SrBdER TR “BF EMR” (guard test), &
BAERR AT B . X FhM s BT HIL Ae, e EMNIERRS TRIE
SRR AR EE Rk, MR IRESE RS REN, LMEEMGEHBH
7RI DAL, i, |ELOMNE, xRN, —ERESIABLES
i, oSN,
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BR, kEBARNEKFEAMEBBRAKZORENANE, EAHEIERT
ZWtEAkR, BRESHALRE. wRaEMAHELSES, HELENREAK, TTEAR
OB L BT B, REBRMNAABIGX 26, REWT,

O A THAREARNER, FRMRFSEEE A CHRE Liafr, mAKA
shithid 572 RWMRA R ST ER — A HH L, A ZRBIFRAE AT ataE
FRMIAE, FiTRARKE T . A5 ERAGLERRES DML E IS,
frel AR AX RS REX A R M T4, EEN SRR —EHT1T.

Q XERUWNAFBRNIAATERZTRREE, XAn] RS RLRREHINRE R R
igtit | .

O R 2 5 AR £ R R REEIE Zh v LA B HATRAT, Ehaniis i
hRAR7A] TYERkfE, F LUK, MK, FF. HTREME KR, &AL
REFFHNBWMARI) Z e A HoxX 3, MERVIE, BRRE,

QXF—2mERE, WitheZBREKENEAHE, MEsirEFRlil,

BN, BRTAIERE AMREE WAL, RATERIE B LA BRIAIELTE
Mk e+ B~ E 2B Ip B .

HTFHENARR, XFHEFRALDERMABBRAHRME AR, 3+F R
BHRG, RZEHFEKEMLANR:, £F =M 0LiEA A8 Rk L—A%
. BRAEARMLET), BUEAEAHRAERIE, HBXAEREX R0 HERF.
EXFG R TR RESR AT R P AR R SR B AER, FAMRLEMESR
TR, RERRETHFENENL, TE—MBEAFNARNAEA, WEmo LF,
FRTREBEOTHEHFKR, XBE—FENEBERORE. Aifn, FLHASRXERN,

WREFH R SCAE LRI ERE, SEFERASABHMEEAEX, Ba, B
LR AT LD AT THOEETE, TS AR FRE i e oK.

MEmry Rl E&, SR KAS S AEEMIRE W TUARERA BEMRM B (B
A ENR) PR, wmEY-THR, ML, FRMRHBRLENTE
HERTTAG, PRIGRCEIRIRE AR g Emi B E . BaA A RNrIT.

FRMEH R
A RFFHE
i R R AWK
ER{EE EEETIEN
= RMIL

S HICHR

97 ERE IR A BB
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9.8 ZAENXRSRIMMIHE

AEWLRLEE L SHRIMENER RERELN. Bk, cehiE—MHERSR
HHEREHE, JFH, nErREERMNNERY, EFEMRIETEChY—RFIH AR,
E iRk, Bakh Xt 2Rl — T RERLALET .

MR £ K ATLAFE, XPFRE - THRE. Riceititd, AftafE
FiHRHAERMKEIEE TEEN., B8], R MR L8 L BkbrER kBRI AME
M EE, SRR RxEThEESRN. ETHROMIEM EREMNHLEE
ARSI, ATLLRX B R A R E N AR, R E R ARG 2R
IR,

A 18 Hix R T T EEERES, Tk,

QO |4 HEE i R B Fikba .

Q HMH RN AR

O # 2 (longevity) ik,

O il =ik (garbage collection) HJRZH.,

O bk BRI,

O MHBFSEMRR.

QO ®=FRABRFEERAK, tkindgfERG. NMABRFIRS SNBEERE.

O SHEHEIER ., BMEESLAER.

Q PEfh—2 5 R BIRA E R E.

O B0V BRI O

O ERMHERFEARBEFERE TR RYE.

0O S5MRARGEH T3 LAY AEMIR, A EF RN ELE 588 & 4 o (stubbed

interface) T3¢,

0O &2/ BIREKE.

O A EFEMERLER 2 2R, Mo iE AR5 AL 5 % 4 ( graceful

degradation ), '

O 7E5 T AR =i ok BT R Sc it i 4E, CIEREHRE < B KA

A7 B ML Y R

XHAR—IERAFIE, HEmEk | FEnmE .,

MARAE i, FEMRARERE N RESH. B8, RALRBHEERTH
fElnTE, hnsEEoEnR, BFTRME. (REER BikitFndaT Br A R L0 5ok 37 B2
(A1, S TRMIAIR, HR3)IEok R (A1 .
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9.9 /NG

wnfarig it iR AEDhRET RV RGER — N RERMFE., REAFDIRER RIIH
A& (crosscutting nature) FEBk#E, REFHEEMNAMH PHKFIAK, 5K, XHhe
B SEFRAE LM W B —FF AR RBEREN, KEZS— TR,
Fibs A AR o kit .

HAANREFERSR, Mn T8, HAMRREE, BHEE BB
HAHFEMAazt, ik, Xl WM FIBRIBIA L, i, af AR &
EAAXARZERTUEFHREREFRE, MARARFE—FkR, LiLRETH
A X FRITER, HEZENARFERRITBREMNERE —FEE. R
RE—THEHRRGIR, BoHSHRETRRMLIL, AT obrdkmeRR, ERERAR
RER Pt E ZHIE R, X alRESA b IM IS YHE R .

{EZHRER KRR AT LU R E ST R X K IRAIERE, B - EER BRI IHFTHZ
HIZGEE DMEFKR, ZETRKELN, LHABEZEXLEFRR, HXBFERHA
L5 A BUAKBATERAIER B . Mk 95 A LU AR SRR AP AT LALE e AT AT — 3 8
BB, FERATKFEEREL . R E, FABARAR, B4R HA
CSEMiIA T 5 St B Rk b RO B R R R 5 . Bl LARE P R A REmAE,
3t R BB o BRI, RS FLSCR L S A SO AR EShRE T K .

XA TAE—BE R, 22 fTHBAER oT LAY & (6 FIEFhZeda 2 ERARY, RIS RT3k
TheedKAE:, CGIRIFThRETR R R RBMFMN . X2 TIEGmEETFS, b THEIED)
RETR R A RER AL RAVE 0, HmIReFk — T IER AR5y

Mt ftfisefs, AR TRZERSS 8 LML, CIsiRix s RkE 8
R . O AEF, ElizeRE R RS BHTESRE, RERZMKK BME
We Bl B il , X 2o Bl sk B 1R AR E Hik ey —EBsrizfy. Fil AR
BB E R TR E D RER R MR A, X FhRRE, (EVREESEE -
PR, 2mE. FTRPRIIESIREMIR .
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PR AR E SR

10.1 351§

PR 1 R A B A PSR R B B R R A E R — N A ORI R A
HHmBP'E ERFAFETRO®. MBEER b, XEERR B RE —HACE X
. MFEAEIRBERER, FOSHESHMEMFRBERENTR. BEANHER
4¢, HERBOKERAM BN EARERE, ik " BT T. AR
BB B A A AR H R R R .

HT BT A CCRARET XMAESEAMERNRRE, FLARES &
e, ARRUFRmf -k (RIERIKEHERMRAE L) S 8E -1
K, MESEA ZEWEREXHAETEENGES, FEOSFMTRIHINE.
7, AL EPERA DR EBFEI MBI, BMERRRAHE
WA R, ETREE -G EmMELE RN,

X RE (AR A IR R S EER) #RRI%E M E Hk R kLI F
R RSy . BATIBLIZEEA — A FR, K et kB ERE T AENHaRE, H
HAZE S B b ik SR Abrik /T LA HE R ERR A W A SRR T A s & . 3k
., X FGAROAZRN AR TS M —d e (RAERHRIE RS =R H-ACE
RS . X, RERHENAE S RAIESITARB M RARIS AR, R E
TIXAMRA, M ERERE 25 BRI E A L.

AR RAPIHEEZ H LRSI E B AR kB e R, 2558
LSRN AR/ R P AT R MK A BEENR, FEESTHR—TRA™ MR
nfarRER & P B AT RERKIF RIS,

@ 5 ARTKE e EMEH . FCREREREARE. FETE



v #10% FAAARANREHAHR

10.2 fIEAHERE

Bl Rk A ENREERSRAET BRI RN BRSSP ARFRRAETRAAEE.
RIS T, EXBANARFNAM AT WHE SEFEEILR. RFE
AR AR ARG S TR, A8 EARS, TRARBZZSOEEETERM
il
U4 7E TR B —FFGA S & A RIS — M RR AR, BOZFIE THINE,
Q S/ REMEREmE AR b R IR,
O il — A% s B B .
Q BN A REEARRRGE . =4k B FIF & HBA B ot Fal B dkin.
Q KEERE R LA,
O BEFARE, SFMATREMR, ARME. SBAmif, AAEKise
W5, DA B IRl R,

Q R MR FNA IR 0 E I POZE R IR, LAz — AR ik, LA
B IR E.

Q 5 ARAFRREIETER, B45 M Tl jna 2P S T R A B A X R AR AP
RS .

O e ER s TR E 7 kA EE, LARENS B ah{tipE& wite & anfi
KERFE—REM,

Q ik B SHAEBRGEER. thin, EWAPERITRR? 1EAK
A BREAN—6F, X FsMBE R TIMR? — B BRI, %A R
anfr] 5 H Ry it A T iEal ?

Q anfaicsk H SRS, LAES4EA R REsde MARFIIRE, IRAIHERE.

Q HERMERE IR, AEAKMEREZE, TLAREMARFIRE,

Q ERAFRUAR S R BLE R B, tean, BARFES A RERHEBLRICfam =]

FAHE RIS 5 R TR
O AP RERRBR /IR AFRUEN: SAERFSRZLVEE? FEZL/MEE
XU BEE? FEL/DFRSEAZEFR? FPMmAE R AL ERT 42

O BT AR, DAEA A T 8 b AR 3k R B A 7 Bdi .

Q fnfa Xt A PR T H KRR .

Q nfalfle & A IR HBLAEREE , FEARATHA T,

Q anfal F+ G A= = A B I B R B P LA BUE RS BUR .

Q anfayfie b AR FFH A P2 AR 95 FRd R 3 Hs .

‘AR AR XNESAER AR Bl SR R USRI i T
AC B FHEE R H — STy RE TR AE DD RETE R . MR BLXSERES, hFEEH e
FFE R,



102 QEEH R v

digk, GIEGXAS g R — /AP ATI O, BEE T H AT, BhaiiE,
%A HW ) — BBy wh R K R, ERRRER AT KA .

10.2.1 & fmit&l

RV, Bk &AM RS, FEEBOLEATHR] fX i RIFEshE R
A[REAE -k HEMEA S AERRIHRES T (procedure) , FARIRIERH
PFEA IR LR B R A TR T R M, B R R A SRS P RYIX B
LASh, BERIELLTNE.

Q F—kERE PR R 2R,

Q EJAERE R BBy, An{altf B AR LR e B (8 F AR 95 2847 B AR

Q ZnRERE HALRE, FEMEL BWAMATHE

Q 3t AR FRREETED R E NI TREN 4,

Q ERR S AR RENAE F, FHREARFREZNSREM A,

O aREA KM, EHEHREFNENARTFODEREMN A

Q HEXHKRERE, URCEIET2ENEBRRE,

Q et B AR APt A T A .

Q EARAR—E5, MLEHBIHIITERRISRAEAWLE,

Q A — kR E A RIE R F LA R BN EH 4.

At BEFE - EXM RN, flan, mRFARGERENBE RGHE
flah, MIZICHFAEIFH NP TRE Tk, HINEA mfEILIERSE, RFIEAR

SICHIT — BRI, LARIX 2 & R,
Focsil, EMBRTERY, BT/EIHX AR T4, AW ERTHE.

10.2.2 &%

A ] AT LR A SRR AT RIED S R . AR E v EMEREE, HESEXEE,
BfarTiet REH T HAPmLE.

B, AT Ek R ARG, DAMOT -EEEEXE,

O KRB,

Q {EH AT %R EE .

O BrHE = HEARRRAE,

Q T4,

O Wi SIFrF Erster (ENRIEDE, Bbh, &%, ME. FIERAE%),

Q ™3,

Q &4,

Q HE e e X HBARIMES,
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10.3 HMARFHNIENTR

T F AR R B B RELA—RP T § BBy 5 Rk AT, FR\BE T BKHER AR
fF FARIRERY SCE 5 2k, BMERHRMIRE M SN FRATHE, SEEFIREN.
763 vk 1 R RS B i b %A L B S IL R . SRR RECXEHE, TA
B F LA AR E RIS

10.3.1 BEX#E

*FAER AR RS, HREE R AR ERERN, B40% AR
—AFER SR PR RAOBE, EB—ERE, EE-ERAAHRER
(Bl S PO P A R AR (G BB S R AR B U — R,
3 HHDMER K, MBRA XSRS, BESERE LR, X NG
BYE% —MECREN, DR AR (UAT) BB, RIS, TH
BB EE bRz —RRIER RGN, ILBBRALON LR ATLUETT,
FLIEOS B T — SR, B TTRRAORTHER >, RSB RGEER A
(RS T A5 HARI R A, IRIERRABISh, FRATLUEK — RN TSR R
HARE “HAE",

u3x A SRR, IRRILE A TIAFNE.

0 # B HARMRLNE.

0 —A TR B I

0 it — B DA BRI R AW B o 2k A I, J IR B3k A 2

He =Rk,

0 A EHEHEENR, ATRIEAKBERLERY, HLNARRFELET,

X —MRIRIFF & LR BB, &R %A RA A SR, LR
SAH ORI S P IR, EARE IR 6 R R IR AR, R
R, fEAEFIREh, KRB REE T,

AT A FERIIER AR, BORLR “f =3RS 5 TF & RSBRA £ KNRR? © o
St PR R TAE A IRORIE R -, B UATIRSERE I 5 A PR 5 R
fERGE, MRAPIRR A RBEIRS, B2 0 R — A R NI R 1 T
B, MRAPIREER AR E LA, 4R E R Ik PR D A
BB R BIGEEAR,

AUl Riichicken-counting (0, 1, many) & (RAVHFAIZ . FIFERICH ATE— A
BLE | QI — A SRR B P SR S8 W EARAE, R AEH A B, chicken
counting Rnk % , (AN PSR H 7250 WebllE 5 B AUIE, A IRSS B BB AR
BAR T, BEFFR TAMMAT, AI7ECURIE 4B i RS E A % .

R, B PR AT TR
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Q ARG RZ SET .

Q Hrh R R E SRR — 8, RRARERK EREFRTHR (LhanfR
2R SUIDE).

O (EAENEFHRNER, SR A IR R A5 XX R R T

Q M F& P HITREORN, UATHRSER %% T#FEERENRITER, RA
—ERREN, ELELTRIANGE MR EEH".

10.3.2 HMERHIRAITERFLGZEDR

BE R AR ERERRE R, BRIEKENELIADLLSBRER K. BTHER
KRR IR MR A RBAORER, FLAEAEmEXKERIt 4. RE, —K
KB EWEIRAEEMARBR ZEANES, RBIEESEEZRHAH. LR
HEMEERELATAZ.

Q4 MABERARR, —MIBRAZARTHENLN B (Flan, EEMIL. QA

Bk, HARBIR, RS TLAR A HRE) .

O B BREEREMN 2T RNERTEMN 2ENEFFA,

Q XFEAEREORE, #HPEbELLRAFRdEd B B .

srirseiX LG, (RrTRESRE—7kE, RLEITE10-1, 38R, HEeTREbXE o,
heTRELL X R, sKhr b, SIEXH-—-RkE, F—PRENEMKENE M ER
B, ERSEHD, §rHeEIHERuS R & AR TR —Fh i,

He PR F

—H el TXMMERE, BMATCAERANERTE LR AR MiRETrRES
B4 QIR 5 AL FF . GoflAntHill Pro&B LA X HRIThAE. B, KEBIFEER T ETHE
TRl —ENER TIE, WalLixXhR hiBE T EATREMERE, M5EiXxsll
e, BRI Bt T E R M AR AT LAGE XA TR MM iR A e T,

AR AL EE T RGLHIR S — X B, NESE/IHrEREEBEDR
7k E BRI Ry R 2 i shidi it BTEAVBT AT B, HOHRIFHAT -HBRT. &5,

E10-1 Wik 5% A iR AR A B 1

@ Unity 3D web playerfE 3¢ Mbh %A Tix ekt
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T 7 1% AT LA e R X SRR A P AR A, Rl ol — TR R B, &7
B2 “We (promoting)”, i A chARHLAY 7 2 LE A - AR A T 4 (o 3 28 ik 228 X
T—A “Righ” &%, LFAZ SR EEHATRBLHIA CrTE, 587
A RFIMGERA A AT LG B AR % 5 N E AR A, SRR, SRR
FAMEMNR , B4 A RFTA A CEREANWREA, A— THRERHEERIETR
BT L

B EE B HLGIE MR A TR T — e R A, AFREFXITX
iR A e T B B E SRR R BT, 4475 EE B R Y B9 A AR RE A
ﬁ@%%%mﬁ.ﬁﬁ%ﬁTﬁ%%#%ﬁ%%ﬁﬁﬁ#ﬂma%E.*ﬂ%%%ﬂ

, HEhsfT— A EHENOREIERE R S EMRAM. X8, SuHRFHER
ﬁﬂk(ﬁﬁ%ﬁkﬁﬁmﬁkﬁﬁﬁﬁkﬁ)ﬁﬂuﬁﬂﬁﬁﬁﬁﬁﬁﬁ,WE$
REIER BT, WRAFSHRIIRA.

ATFERFE, BRIFERT

EAVE H— AR ke it —NRE, CREXNDILFHRT GHRAFFL
FH., Bib, AABAENEF . SEKFRETHHEFEFER, iisiliEk
B R A4 LK., AAE, PTEERTHARE —24R (mock-up ). 24T H F=7§
$HRA,

KimE BRI THANARBELSG, A, RN FHNE EF TR
HETEhi—4&, FARMET. Hib, BERARIEsE RAKEE . £
6930 F ALK BRMATARAT, PRvABRAT T vAMRA 15 i, FEAT—A-Rhil i 1)K 44
B AT TR T, ® BRI T R4 B ik W3t T T — MR AR A

FAGG A F- IR EIR T AR KRG E6G3F TAE, 4Tk f TikHE AR
A K AR LR AMOR 7, 5 RXE AW — T, 8 AR IRA R IRBEAT T (24
& TR AT 69 RKE 3 ).

AR SR MRETNENRBEAQSHEN TAEAZE . RE—FRBEE
Xt AR AR E AR A AT, WE R G PTLARA . A T HiTix MR,
SRELE AR AR BB AR . SRR ARFR M P B Rk,
HXFEF TIRAE, BAZIMEATREREMAA RAIERHL. A TFRA A%k
Bl, XARERE T THIVEGHRE. mRELXEXRFMRFWIE, "TiELHh—HHLE
HRAIEFIE, S8R, iFE LAERAAA .,

AL, X TREP SN Bk, HT VS R RAE

(1) BARKFIN (SKEBR) i FeFh o 2AE— AT b HE At T 2250 B B R IR B
PRI HBFRA, SRS EETR Dl B E R R E A B R A, &
FREANRERAZ et AsiT g S|, AR K ERNRES).
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(2) W2 SRR L AU RE IS (4B M), DAERETE— /TR E PREATRL
FRFEE . XSRS B Er TR, s 1EFARIAREE.

(3) HRB P AR R R, XS TR IZR N R & B, AR
P H B W T R K Y,

@) 3R FABRERTRE, ERARFS, RESAMIZUERMA 0 URE
B, FEESEFSTR R, Ehan{E Fl{®Escapeix # A T A[apvrEr], E£MIERIHS
W2,

(5) & BOERE IR HI R AT B AV E s, M 12]|AE.

(6) XH¥p-E AT B MR .

(7) TR (FTRER:F LAY, thelses A shfkry).

(8) 4N P IR FFR XA iR AE T TiXX E&iliA, RFLELBIT—AHED,

(9) anF B R XA R R AR RE R T X SR, o0& — PR & EE,

10.3.3 BECERIER

TEEFROHANOURZHAFE ., 5HFEINGIERAERERT R AR R
AL E(E B, 2R, PRFARILATARVACEE BB TS, XS W R E R T &, B,
PREFHOEFTRTIEAIR B G BAGR TS, (B2 4 A REREAD L4 7 SIT B3 AR A
RS S AR S5 MR 5 R G B E R B AR, EAHR S
BARRLEE R, RIS RRFA S HXNRERE BN TR ETERMRE R,

FX AR, — R IE R A BRI AR GG I A B AR B R M R Y, LE
fn, ATLAH—A 4% R B E R AR & o R AR5 FrEE AR, R, iLEM
AL 2 2 R SRR 95 73 B AR 1A 5 JUAR S B IS A T8 1] - 3F o e &
—B, HTHRAAMIECE, teangkfiih, fra] LIRS NagiosiX Hry T HoR X Heik
B, RIEATLAS —senf s R MR, ATRAXRRIXE, HHHER RS EERE.
1194754 ¥ LRI .

FE T 1 IR 55 ZRAGFIA LR R PR, Bl BUAR 95 88 fa R N B P AL (H 80
B—FEH., ELER—TRATHRR, ERGFREBMIEIAE b 5 AR & Fndi i
A% B AR R AL FH K — 4 A A (good combination) . #3# RIEEHE HlHEiX 4l
A — BT ES, LIS A AERE T R %5 A iR A i 2 8 A2
P, BoE SMESRYE R, Eeans | ABPLERT 4 R A AR MG E A Ak b

10.3.4 HESIE

AN HBRFE ST —IHE. i, ARFREIIAERE, Bk, 4
AFA ML AR FF TR A o & v B SRR, SREEBOMIN L, RRIEA SRR

© AHEEAMR, —iFHE
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B ELEB TR R MR R . B EwE, RERRIHRIERERA M A
RO 15 BRI S A & 5 R H o B FIRE A HH B I, AnSRiZAE =335 i Rl — /1 R R A
AR A S, BoERRILRHRFOERE ZAAHIE, R E LI VXA
RARE EZ091%, FTRER % B 6 R LB A HX BB R R PR R K .

ook, FEIREE A Ry R 2 iA) T RE T AR R . 334 £ R I () A 55 SR bt
RAEIA, ZFHERT, SRA (WA RGERMR, sSIT) FRBLRX R HEF
FREEGLETERE, AR SMKESHRITRE, Bk, ESITHREPES
FITAER IS E A B AR FFRIETIR A, EEFA M ARFATLIEABGE . ARl
T, BENRENEFRSTERA AR FZ LR Cre RARREMIRES .

10.3.5 IEIXIZITHRIR

ER PEERRM B FZAT, BOZFERETHEE (SAREAEE ML) EiiT—
LA, MAEEHPEFRE —IERMKAE (EILFRESHREREH), &
i AT LABK I iz 4Tk 2R . T LARX A~ 2 i 255 [R] i 2y e i Az 17,
BZ, BUUEAZXMEMNEROARMARZ - HAHNRE., WRMHBFEESH
MBARGERA, RETRE R/E- - RIEE RGAE T RE Z A A R TERRHLT .,
I H —H 4, BPLZMEE TR, MRIRCE A4 IR L T M,
X 2268 4 (a) i A AL AR RYIE, IBAER KK N ZATR TLHE EfE ARG TR,
LA 250 B FF e sh s 2 i RIpy — 258,
Q BfRA R, FRWMEAEMASTHRRECEELTF. RHEE -T2
H L, fERAATAY—BEiT BB S 47 A 3R E, HHE EE LR E k& —&
S RIGEITERE .

O MEFHF - AR, MRERITAE, SIHENARE. SMPRS R
.

O iR EF R 22l 72 57 B HMIRAY.

Q BERS ARFRY “HI8” BHC, MREABRFEM TR, I —ARAREE
T RXMAZIEREH R,

Q ESMPAZLHITIMKER. HEEABAER KR MM AL AR S KL
SMER ARG

Q R ATRERYIE, £ %A ZRIsRICR FIBRFF B A 3R EERE 4T, ik “&A”
AEMREFACE — TR S APHEM &, ILEHEMRA IS, PREF T, X
Fhf PR 4298 & (blue-green deployment) FIHELR 74 B f5 I i 4RHA .

O R ATRERYIE, EIREABFRALTAANZA, ERELERAL—/ MR
P, XFERMBEZERM, WEEAZ MR,

Q HfExtEdREMANEERFBEERSTHRER (REFLHE B4
5.
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F—HERY, EIRBEAEXEEN. EETrERERE T EEER
()X R L E S SR EinBE, RA™ERRAHEHRFIRA PERAEE. SHB
RIGERT, PRRZA R EERS, UAME A CREEIE W TIER 8 iR AT B/
SR, BT REIHESITREM LA . EAHMER (ESHBEMELERM)
WAL R FEEILEAFEE,

EFFGETHE 2R, REFAHRITEZENSOKR., BLE_EE. mELXNKESER
WiE, EiESBERIEEREE. 5 TEFESHMBAKER. mRBREAPHBEHAALL
FEIARSGE (R84 ¢ £ F , orchestrated releases), [IERIKBEHESTHELEE R,

Lol & An mIRVHRIGE, FEMMERAEREN, 5%, EEABZA, #R4E™
RENRE (BEEEEMREEXHREPIIRE) &, KKk, E8KkEAi2
ATERSR ] — T EE R, BAEMNED P kE SEEAR EE G TR E R, BFX/BE
HRIeaTUAE S T,

10.4.1 @I EHABERA R IEFBRAFKGEITER

Bl R R R B . R BB E SRR FRIRR, LR AR
S B RATIR A B 18] 81 7 2L BB M KR HERT — /A~ A PR R A T E M.
X REEFEEEITAE, LLERBTESFIMET—F. X HERES M K IT 4 BRI
gk EEMFRINZ—,

At 4 QIR RS E M 8AYE? HLEL T LAEM,

Q mRERA ASERER, LECHASNERE T, BLEFHET—IRA

A—Fal B AR IE, T EREEEAE (RARFTHEMNEAEBHEE).

Q etk zAl, E8X-HREBu B aRMR (F24k). Hob, iTEERE
AT LR, BT B & bughyATREMER K —L,

BINRABR AR 2R T, IRAXSAEM. A, EhAEmT 264,

Q REEHRNE BRAFHFNEEE, EHARFATENE, L —EaF—
BSEHLIRHIA

O MM, RBE(RBERE. BHEHE ERAR T RESBFRE, il
R THRIAREFRRARENS. mRAEFEERNRBIEEA, IBLT
I EFRFRX AR AL, TSRS KRR, X T ARLEARRT R A AT B BB A 1L,
HEHThR 2283 —FT Hox i, B— PRS- (Unix RZERRTH R85 R) ,
LB FELXAHT H S, SATLMEHBRARE Tk, ERES.

Q MRVREREFRA I L& 0 T REE, BAEERTEAREFHEEIEE
F B A ERAYIE, PR R A ST MBI ELT . R 6
RBLB HL B3GR R B ERATIE, XA KA THY, (Bf%EMEXHRE
=3 L]}




$10% BRAAAHREERF

104.2 ZEEHEHD

FlEYLES (BFRHHREE), & -FlH P A—BE L EREFEBE SR
& L, EEEAR, AR THARE, EEEEEBRREH P MX AR5
EEINER A 00 % S o

FEYEANEBETHRE AR EFOARET S B8, RREETMNREIAE,
THE, EFESHBRFZAT, BEIZRER S AR RSt =5E (bhan$ig
R %5 Fn—2u B TR0 ) AUFTRRA e E AL A

T SR FAE T WebfI RS KL, XA L, RAZEEURIFAEE XL
PR IR 5 WIRR AR ATCL T, i e 109R £ i A "I LARIE 347 . thn, AmazonfyWeb
BRSAH —NET HHIMRATRIRASE, HPEC2HAPIRFIRA (RS ABE) FiX
H http://ec2.amazonaws.com/doc/2009-11-30/AmazonEC2.wsdl, 244K, i D& 0R$F(HAR
ARJAPHZ A RIURILAE. TR R, XKW MR —PFRAR, RalLRRhX
BoER AWEIR (Eb4nl® f-. JavaScript, HTMLFICSS) 7 —~#rH %, thim, "TLLHK
7 R it 4<2.6.509 B /i 7E B F/static/2.6.5/images 2 T,

THEHFENS, PHERAESIUED T. ERERERS IR EREILE
UL T anf B BB FE .

10.4.3 HEZREPE

FRAAEERKER, KEMELBRNPIAERNREBRRKIEARZ—, BEEEAHA
HMIRIRIAE IR A, —A-IU “WEREET, — A “SRE8E,

FEE 1020981, FRGHIH P53 8T EEE A R BERISR IR . BLE
BIMNERA—A-FEA, B R4 X hBERES, Riaikh ARk
HF—T (FREZKEEET), ZRARSHEMGEREE, RATTAEEFRE LiafTH 18
MR, REEELETLAER LE. 4—UMESRELLS, MBRATERRAET F¥
T, AEEEX—THRHEE, HHANGIRE SRR, XM, BIRSRET
HEIREE. X R UME W AR BBz kAR E .

bz FH R 35 4%
BRI

WebflR % 2%

'

S - . e B 5 o -

F10-2  dERERF

AR TR, FER SR UM B GIAE AL AT, AREEEIRE IR, R3S
HIREA . '
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AR EFREEA ok, A, ERGXHESREN, BEhOEERK
WA, EMRE, AHENGBORE RPN EIRERA AR, FEAMRERES
BEAELRIE, BEITHEL—ENRTFEL.

ot X A [ R A — B 5 R E D8 2 AT T B B B 28 B R & — /B
], ARGIEGSAREL 6, HREBRERAE D, BITEBHRE, FEMH U
WAL, MRA-YES, FEHEARFIRIIESHK. mRETHARE, RE
R mEBIRERTILT ., MRXEREEDRIREHRXZAT, BB IE
MAFEM., MREABRFHOLEAT -SRBREAOENE, B4, SHKUHRE
H 70, FRRERB R ETUERAFICRIHEENIRBSEEES. B, R
i T AFRAS I3 L 7 R PR BT AR A4 O P 2 25 [ I A 1 3 [H R A B

B—Fp 5 B N RS T— T EHR, CMERSLLIBEEESTHRER
L, E12ELSTRMEER .

R RE —AEFRIE, WA CLE RS E. RELLNARFARD 8lE—
BITER—/ RS, B AETSAECHRR (HCRD., EXHREFFEC
MR EZR, %), ZEENRAILREEITHEATINT . R rTEAS SR A5
HTHE, SH -GS EREL AR, (2 FELMR— T X A
BERFEARHERE £ XK.

MRAHRBRERE, ESARSERIZEHE 2 MARRE, XHFRNRLER
b ABTHFERI ARG o 1205 R —FVETE LAY F 3 X # (shadow domain releasing) ,
¥ FIAAH (shadow environment releasing) SH Mk A# (live-live releasing) i {# ik
SITHREAAE TR ARSTSE ., HEREFUHRARERRziTHR L, R
EHPAAERES R R RsT RS, LA RERXA-FRAE, s, Kisfr
HIERRAE R TR, AR T s T,

:D BATY H— A KRR T, HIALA BT LIRS, 4o # 8 &
PRI B0 5 ABAFATEST, B XA AL 0L R F 4938 R 3E
Bk b 6 REIAIK, SR sk LA o 4 & A 84 X 2o 42

1044 S4%EX%H

AR, “ZEERRI, A FeIRNEh R R R — A B XA
R ERNY. XS TR AR TR E AR, AT, XEH B
SRR — RS, BB B2 TAMGR RN, T2 70 PR b R Tk
. i ELEVE AR (cycle time) R4, FF% HIBADS ATLUMBASHER F i T fEAOtR
S B, EHE M, LR E AL

ML, AR PSRRI PEACRITE , O M — A B U2 B MR RS th B 7 T
RE b R R PR SR M L BRRh 3% 1 3% % X (end-to-end sharing) #5%., 3P4,
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S Anfar Gk B PR TR A< RO RE A 2R

&0 48 RATRRR FA R FLX SR . anE10-35R, &4 R MREEARF
I TR A E B A RE R RS &b, AmBEEH K. eI A
Wy vl BRS 2 &, RGBS REFIRAGFENRM, mMASEWALHA
P, xR —ARER KRBT A & A R T i

. P “

F10-3 &#&EEM

RESHE—, (REEMEFRRAD o RS S L, mkk AP A2 REX
BERR 55 2% . RIERRAEX T FRA LB R, RS E, EAILI—Ew i,
ja, (WAEE—EHo P, BERfsRBX M HRE L. AEARS B KR L&
“BYR T KRERXAFRA, BEALEAETRIRRPE LM RAE, RIEEERA
[EEEAI A P 5 2B AR A L,

L ERAMALLT LS.

Q FEERER, REMEAPSIBXNARERRA LT T . HEBATLAK
st HE, EIKIAE,

Q EFTEA R —#EH P Sl EFRAMIARA L, NififEABMIR, XFEAFTXKER
FRERERE, WRAPATE, REEFE. S -SLARSERIZEA
PRI, aRBARAE, SIEIZRARET. RHke =L THIRER, I
LRTLAR T AR A Z A AL IE R PR JLAS B BUES R R Rt fT Atk PR
K& PR A MABINL, HEFREMAHEEARZSE T,

@ ¥ T B Fuibe) k&b, 8 R[bIrMWp),
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O LA RS, 1SS HIEE A0 oI BIFRA, DR R AR
PRI ], CPUEIR, VO, WAFE AL B EHR SR FH G
HR, RRE—THARFRGHEARTER, WREFHRERKR, Lkt
— A GBS E A RIS, Boxxd FRRMEORR, 21
JRU: FRO ELER LTk

LR, WABHIREA LK. ELERNHAZBABRIANIME ik,
Fedn, T UATE R IR o FI IR L B RILA R P ERARIRIIT A 5o, BT
LAGE Fliz A7 e B % Bk SCE RGEATH. A, XLk R e 2 E K MK
A At — 24 AL,

W&, ELERMMHAERTHRANIL. M FISEER PRI A AR
FREER ISR UL, X AR T XX A, A h— s E (ERM%LT
B, IBMALLE P E S m AR B SN IR B RIAR S 2 L EBIFRAI A 3hTHE.

S22 % R AT BAR FEFHR LA BRI IR A T 5 A T —F 2%, BIfE
(R IE (At ESIERFBOMEIIRS F) LEETEA ™ B rh FBTA A H A 3R
o BFHEREEMAEI#5E (shared-nothing architecture) , BI&EA~45 5 HIAbS;
R IRNT, A EEAR SNBSS, WATLA R R A A .

TELAHEEEBRENESLELRN

e EEAT EETHRA LIILAELALT, R0 TA@fRie, £iX 2RI
CABANERE Feyam LI L (EHGoogle. NetFlixIMVUT%% ), EHF4LX—
TBETHEESMERERA P, ERAG T @RI ey s@dy, KRAVEM T X
MR, RINGERBRFRZESFOETEP AR, MLEP OB ERART A,
LEERMENREINE,PZE LN, A THEEARL, RMBRALELEFA B EA
JEIX AT AR E P e B, BmARZA, RNESENLARUANENA
HaIdr ki g .

AN, PUEEFELEAARFBANAEP %A%, HEREMRAYRESL
ARE, 2EMNTLLFHEGE 6 IR E.

188 FAVEAN R B B RN RE 6940, KA FXAAT RSB Tk &
48 B JE 7T vA B AT 4 B I8 A BN 0 K P %, e R EAEA P AR T AN
698 R ULIEF RAL6GE, AN TREAR M T BT HAR, 122, WRiZB A4
RN LHA KR BREGE, AL AP X b 4d MR E R 4769, S A,

Wi, RS RERT AT VR A LR IR W, FedfBREIER/RE
ZWo XFETRAZEAEER SN, FLAERSZ AT AR B BB,

@ Googled &R HBHI BT AR % Bl © —4~0ffProtocol BuffersfHE%E, FH T 4b B AR 4 & FR[beffuK],
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10.5 R3EE

EENRGEH, BEBIXFER: KT —AHAEBRRE, SHARRESR., i
B, EEFICEOCHBREENEHNE. E£AMLT, BARESAER. RagZRF
BEEREOLE, BE. MAEAKE, SHBERMEERAKSH. bitax
215087 BABRMNBALREHE, BEREFARPORBEHEP, mr-E—4Ix
ZERA

XESBEAAENGER. HEEXFARABIEABE YA, TaE5IXE
S, SEZESTAMURAEBERE, KfseTE™ERNEE., Kk, X3
WHBAWCRAR (REMEE —KIZRT, FTRATETZHE - KESSIAN
[ TR R =k B SR A L) . B, IZRESRA R RAIRE, EH
BAFRAEEBLAE, i BLA—FpA nl BB A R SO W Seaap B iR .

XEENEER: ST ERQ@EiETRERNBERKS. /AR
Ohfr E R R IR A

ARBEAAREFEZRRQBE 0. (REEXEL D ASZEGREERITZW,
XA GBRPER DN RAE, KERMHAPAZRIEW, mREGRECWABA, mA
KEFEAT, CWBRME, miBE—FRARXEHNEERE, TEREA LE
MESERT. 4R, SdARARETHMADNEIEERTHERNE DA %
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¥ E5h (Firefoxmtix 2. A7) .

IR VRICE R FRYIE, EH(DMQ)PTRRBFERERFRS ., A, FE£RXEHET
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BB ARE. AP EEAHEREFY. WinRASdRIEYNREE, ok
A LB XL R AR IZRE B Eh kAR, FTLA, SEBR EEH kBt
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8N, "[LAR—/ACBELD < H A3 F 4.

A THRE—RaBANFRER, REELRE e, BHEMREELMNT
BLE, TWHrMER, ARTBNZAY -0ERENEE, AEZLHBEFRD
B MRFRKLM, PiZtEEBRE ZHHE, BEARBEEE. —RLLRES
MHERAERERRPIL I XH RS YFRANREER, el Forekdk
HTEREFRFHORAEER. AR REld a4 H RSB EREN 45 Hgka
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x4 T AT R R, Rk 4 BB R Y EAEEATH, MEATRREARERE
B 8 T

A5 2 HERTR, IORRITRSEIE . A ek B TR FF 7 A B B i 7T
RERERR AR K, b TH IR T, R SOR O a F BR A79
BY, GRS, SRR R RIS T

Vel %5 FESR VMR IO — 805y, REi%0 SR FPBCRIO&BY . He AR RS T 1k
BT, EERBUHE B E R AR AR, B, 1EHRAH R —8s,
i B A T 73 ST B IR HR L0 4 B

11.24 {EREHHABREAHEAK

i FERHEHSHA 8 5 BBME A EFBAFRER T ERE, Xl
IR K IE SR g X BRE T,

iz RN 1R, A5 (6 i BashsiPowerShel 2 1R P-4 FIZEt, {HA AlavasiCE
KM eTREEAIA K, W&, BAVLFEATLAEERR, LR A BRI IR
AR B BEHAED) ., mRBTHARFH T s8RAABRENE RIS
a5, EfCEER R ETEMNIE, XS X e i MRS, @B AT
AEHERRL 1 TCIL P I E R 4.

e/ T BT RART, JF % BN Fniz 4k P RE L 148 T3k, HEH B E R R
B RNz AT, - HEFTHEAREER 8, WHWEBEEESE ] —TiX®ER (7
AER XA MIAIES, thinPerl, RubysPython, #(EIFITEEIA, LbinDebianiTf £
el E WiX,

KBETHANHARERMX N E RS, R AL 6 R R E B A
BB ITHE, X AET RS, FERNE. Wi
B, mARARARBEREMAFGEX —EBMA. ENSHEEANMRAERLS %
FBA, SRR Mg X AR A, Bit, X%z 4I5S B4 i
SR E5H b, B TH0E S SR g otk RS e A0 B At B 1202 % A R o A — Ak
sy



11.3 X aiEseid ks £ e ‘ay

B RGN AR . SMARFIH GRS —F, THRRIZEMIK
MEH, HEIERAEHEY, mERXLM (RNYFIDXHEFLLE), KER
BRYF -HHE TR, 5HAGASSERMEA, 1H3%E 8 MR

1.3 EihgEEEnER

B THETRANEEZI, W LB, RFEAH M AAER T AR EOE A B E I
— A3, AW, AL RE B e R EEERI AR A/, FLAESH
[AZEARAREE, B, FEHATHE THRMAM B EEEN S RN,

FRHAREPHAREAEEGEE, AXEREEBERIZU A LT XETHE
SHEE, B-URR T —ERIBMR B RAR, X & #5810 REAFIFT.

R LR % 28 IR 5 B RN AR 5 %
|t simaracE] | soms | SRR | |DNE ) DRbR| it g
iR | iR R MRS |RIEASRE] | BERE [REAgERR
BICAS |BRIEAGARR R o

1z

-1 RESBOEERE

MR BEFRNREFAERGRARERNIE, BLAETBHENE SHBHA
(inception), YRRZiZ%EIE —4~RIE: RXFEAM A sHLE MG B EMiZEA
57 X TREMEK, MAFHER AMkiL, ERGEBLLE LR E
R BRI AR — 1 LR,

Banpromishl it EryEsE, Lm0 A ki, £, MiLnEEa
i, VRAZIRER Rk =,

Q gnfar e Xk iE?

Q #nfa] 55F Fokic B R Fr BT AT & B, VR DA R IR HERI—385> 2

O —BfEHERGFEMRES, Mk EHEE?

BREERGABTHREFX: TRMIETEEDE. FRNAGREEBIEE,
ARt — KRHER MBI N B SiTHSE ., i H RGBS ZaX Fh
BikI#ER:, K£HCOTS (Commercial Off-The-Shelf, #ilb#d) kL EFTERE
AEFREEALE S, LAVENARIZEXAN Bl Lid £ EEARA, BREDE
AR RN &, MZEEAERILEERSENRENER, R, — 418k
AEWeb B F A HE S % — AN/ DA (L A B3 0%, e it A/ NS i R e B IR
Fit.

M FiafTTARS & LR AP ARF R, B0 HRERGEGAARBIA
REAWHAGE, BRIEAATERTRER. BB EL R bR (b




“V';ni gk g Ao IN T

AN LENRSE) %, $EELEERE, HHPIREEROBER, RARSSF
EIRB LA, HERHREZFEE UHELARITEEM, F%F.
S5 BN S TR, REIEEtIRMEFEMIXEEENA AR’
A, 2O TRNFTMIZX AWM,
0 #ERHGHREE NI (Hbin{# Fif)Debian Preseed, RedHat Kickstartf1Solaris
Jumpstart) ,

0 #HiEh.O0AsME TAMEREE R, binPuppet® CfEngine,

O @ AEMIE A E (58, LLanDNS X3 (zonefile), DHCPFISMTPfR % 28
ACE R, BhKEELE L HEE,

0O ATEEEMIZER R MA,

5, BRAEEGEDrX SR HERASRARN o, HTE
iz E ki, HEHRALEN TIERE =8, Bk, EHEFERIZENTEE
HEBEHE A, ERIZRIERANMARFEXETE 7 FHhiEE®E LIE, H
R iZF R AR ERIIER 2 b, A 3 52 b 82 R ShREfndEThrEMGR &R EE
REhilE . ok, ERIZEIX AR O R A AP\ B R A Fn A PR R L, RS,
WK R P iZ AT EE IR, WRFHEMIXERE HRIEHE .

EEN- 15 {HBEENE, LR TFHSRERERRF. RSA4NEAN TR
WA S ESEMEEERMIXER I TARAIAR. Ak, BENHABRFIR
BhERfTHEMREPRAEFMES. 8%, XEHERE Y EANTNHERF
FEMFEFHA KGR, EfrxSHERENRREFEEMIZED b2
HE & 47 3 BLAL FEFRRR A,

HabeRE ik R, REEAFEN -PTERELEIGLBE, MRS
ENEREERBRSENMFENNARFHAX, BAERMIZEIBN%E M ARFN
HERALZN)—Fs, MAFEECECHN—THSAMBMER, A, mREERE
R EEZ M HABFILER, IBammbnxE— R . &8 NARFN AR
¥ BT 8 A B B IS [RIRR A R i, thakA2 iR, A TREMIER LE, ELZREAN
MRARFEEB N RAREMBERE. XHEREFR S /AL, HTXHER
IRHERYE E, WRORABERENE £ A B R 928 B RELL Rl <F (R mE | A 5 R e i
2T .

11.3.1 B E)ES

IR A LR/ NSRE WAL, AP 2ok R — Al B A Bk Al 15 e Ao A B A BE SR M Y K
LS. REDSAR — A RIEFZHIR® & R HEMNTE, BoaRERULILEL T2
AR Jr i, #EHEELLT =4,

Q ERAMENOERL T, SR b ABSERIRT,

Q HlE —- M ERNR R TEER AL .



11.3 X ah& 76658 ife T

O »atigdtiTiads, —BRAERM, BRAEA,

RAEBRNFARBETH, B #RBRMERE, Ex4Er LTz
B AR, FARATHIE, POIXRAFE RN RIS, EXM
FhIRHE LA RIREAIRE .

B A PR AL A AR L ER, N RBEAFBANZINIA,
BHFEALA AN, RELGEFAMRAT, T, M AEN, &8 H A8
(IR b 2o iR Mo B ik R AW A B R D M X AP s A RHE BB HAR DY IR
HARIFIBMEDR 753" (problem-solving heuristic) 1, X2/~ etapvsk, HEH .
B, 'l SBURS Rl (DR T2 R E RS TR S+ T ). ik, mRE
$iaHBES R, BLRAERAICRIREES 2R B TSR, ki, T
AP M AAR RSN, XL, RATERFEENTE A ZFHUNE -
B, LMEBEELT -TeRMRFREL.

R EEES A Bt BIMCLEFH R EMIZENIE, BEEMAFHRRE
LB, Xk, A B, BRI E R REIE &S, The Visible
Ops HandbooldiX fl “FatEM A" (stabilizing the patient) , X RS HIKME AL E
HIRRGL, {HER’ F—PRIAIRSRMA, W F—FRERAEAS KA RZEGRFIL T, €
AL R EEHAMIREE., sfHALALHRIEAFRHEE “#X" k£, HA
RIS EL W & T8O . 18E TIEFEAT 2816 58 BLA B 72 Ml U5 [A) f22 ll A — F
efipdk, ARRRAL CIER AR R .

X PR MANR AR IR R P IZRIT MR EERRRE, IHAERER
EEMWIER: IEanThe Visible Ops Handbookri iy, FEMTBF (B[l Z Al §-3
FiE]) FAMTTR (& &AYFE0FIR]) X5 R 4F AU 2 RlaE s & 2 178 1000
F15000k, 22 BIhHETI9%."

MRS FAIREEHFERBLLAEHRREEEHEE S 8, MERRERE
SN RE LB SCTOH# (BlRERSEE, Bk TARRA/DNAREREERSE),
PRV, AR XTUATIASE BRI E HECTOR FHERIIE, MEBMEN/LET, HEE
WA AR R S A IS H R R iR .

11.3.2 MERREHEITEN

MR, ARNERTEEXMEMITEE TR . BANEEERERAMTILAL
BEFFLE.
Q FEvRAE EHPS KN, 2R 8 E flagshipi 55 FOBTRR A, 54~ EABR i%ER
FHZE EE R .
Q XARBRLIZAE A — /BT A AR B4 R ticketing Z 40 3 B, iX FERR 7T LA7S
BIRAMERRERE, tLins N RICRFES R E .,
O oI E R XTI B IL TR R, XHE FLARMET,

\ 4




%11 % Xahikafsrgs e

0 AR EAFEHTEENGE, BIEREED.
O MEERIIE, WRUHE DR NREE, A Eshititbc
BEATIERR, AR IX s € A SRR LIRS IR A R R .

O SR ESHE M IZE TR AR S, Il A SRR M TR,

0 EEH MR RBITXAEECLRIERT,

BT EAA TR e T Ol — /> AEVEIRR, MRS 6l A b B S ak ik i
WA BT E ., AR — A, BRI R BRI X R R R
Bt —AERR AL, EMRRSE AN 2R, AR EMRBLETE, REE—1
AEHIRAE P ROB TN EX TR TR, FiteREREEEAES, LGN
B eix—BE, BRHES, AAPERETESRERTEE. REANCE
HATHFR TixB—A Agokahix — ST &, MBEREEAMIE, ATLAE R
B sfE T H (HefoPuppet, CfEngine, BladeLogic, TivoliggHP Operations Center),

PSR AT LR B R R R A LA R R EEE, X, F—akE A
A6 4138 B R T BT, SRR BB T, Hik, EEWR T, HATAAMEH
B R ERTF T O, F IR ERRIEFMORMEERTLER, i %
Aot TH2HE 5“4 LT H27, x2S R AR FIL/
o2 JLRAOIE ] 237 4R R AR R

1.4 BRS[HEELRERESNER

Ep/NER Ak, RFSSEOESZERAERBERTEHEM, BAERLELXKE#
To JURR A AKB, BEIRSSHiLEsirEkaIank 2 Hat s L&,
EERAURENA, SIF{EZENERERER, UANREMARETRE. A,
XSRS BRI RETAEE R —F “ZRTME" °. XSFBURS BMHE G
FEEBRIIARIE Z BT ARNA—B, mH, RFEFEETHER-AFLA. EEHEA.
WIRFEE LS e, XS "I AR B sh kR,

MEEHR Bk B, RS SAIEELTE (FERAMIKAELL A )
BT REER R — GHLE BEBIBR O, REERF. Tl ZE, FEARATED) (2
HEEoome) eIl AT S s e X m ERIZ Bk SEA . =T LAGE A % sh
(out-of-band) EEEFEIHALE (LANPMISLOM) fSEhABEHLAE, it ML EBhHE H
PXE (i anT) LR — T EFNIRIERLG, ZEFRIERG A R REHIRP OB T
H (0@ 112 ¥jPuppet) By—A-fKEESS . 2R)G, ZAEEEPOFETR (EI11-240
Puppet) i TH X GHULBMECE. B4 ALt Bk 112505,

© —FhF LA, RATKA RN LIE, —F&E
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| EE WA et

! B {§ ! PXE PXEik % B it

D —— | Rsa e B FH

! ﬁ Puppetft ¥ i)

| I

(e L { purpet

| *1"" e daemon

! T i s "uppet

: i % 2 — IPMILOM [H
e RIS |

-2 fRESBESSEEMNHSNE

1141 BRFBB[/AES

Sl e RR LA T LA,

0 #&F LT,

0 AslfLihEELE.

Q Elt.

BNAEEZEZLEFLAR, BAEARAATHRNES Y, FrUaBhEd &,
SR, JFE BN 28 B R b Sk R BB AR, XhER 2R A REIPLEK
i T 1R BRI HF S S AR PRI B A e T R RV R i AR FTRY “ZARaN7, X
SR hRIREAE S M ARFHERESTH ERIBM AR 2EELRBIX A,
XA B "l gk — MR EARE, T% L, XM IZRNRIAEINE
PR AREE, HEEER,

VEA—Fh OB E R B AEHARERN %, BB RMWERLAEER, &
BI11.77%5,

T &R -G, eREFIFEREEXN LEXRN, BalftinRiERE
—AAEEERE, HETROAGIREELELPLAIE EVRER DR —F. REAF
AR EPXE (Preboot eXecution Environment) =¢Windows Deployment Services,

PXE i it Ethernet S BhHLEE A0 — -FriE. 24 7EHL 28 FIBIOS b L Hli o W4% i3 5hY
iE, BBEhE L REPXE, XA i {# FIDHCPHIMEL T AR 3 T He APt 4t 2 Zh i i i AR 25
2% . Y H PR T WA BN e . & Pk 2 il TFTPinEAa A AR BIRAMA
af 4 i it A & AYbrMEInternet Service Consortium DHCPAR 35 28 -——dhcpd ( £F fif & HyLinux
REBHEA) HHIRMPXERS, ARG HEE ~ATFTPiRSG 2%, LI FIEATR
f&. R NIZRedHat, 02 5kA A WU Cobblerfy i F F2 B vl REaf 1 PXEFe 2 #%
Linux#{E HZgmeig . R7E FiRedHaty L 82 101E, ‘Bl i HRVER G @A B —1 B
UL, Hudsonth g — /-4 fH4R X FPXEAR 5. BMCHyBladeLogicH thal & —/
PXEAR % 2% .




v F 11 % AalafRgeid

JLF4 5 RIUNIX KU i) 2 e bt gt SPXEFE MR . H%2%, AL C
S il {% RedHatFIDebianf {1 8 B R 45 T IF R~ B R GH ST R &R
B —ANScfEd, XEERR T LA BRI b RGERIT AL T,

— &8 T ARSI EMAS, FRREEXNEHTEE T, BoxFFa—F
HRAEMBERZEPHITAS 5%l R RedHatfKickstart, DebianfJPreseed, #(#
SolarisffjJumpstart, X$ERR] LA SR T RAREZ IR — 55, tLmeBRiERE
T, HRESTHAFIER. TPt REaR T RGN REE Pk &k
FXEHLE E, AEERLE IR R I T RS R E AR E .

PXE7EWindowsF-& ERYXT Rk 2 WDS (Windows Deployment Services, 2 3L [,
CHIE 2 2PXE) , WDS4L 8 7E Windows Server 20084k e, 1, v L 22 3E 7F Windows
Server 2003 |, MARIXEFEVista Z g A BUAER, (HEEA LR Windows 20008
2 LA (A ELEME), 4 T [EHWDS, #RE% 4 ActiveDirectory domain, —/~DHCP
Ml 95 &% F1—/~DNSHR 588 . R H L (RFEMNE) HEAWDS, HTEERE T
JEMWDS 5z, FEMEFRMAMS . /N BEa G T /L. Bahikid HPXE
n # #) RAM /Y [ 7£ Windows |, 5 /- &t {4 Y 48 WinPE ( Windows Preinstallation
Environment) ], iX/MK4F & PRAshVisa e Bt BRHE R, XM REERE—TH
BRI, EAEMEMERPLE L, MWVistallfg, XHMBUREBEDVDE
EAMIFEEF F, UEBOOT.WIMFIINSTALL.WIM, & TiXMAS 3, WDSEE R LLiE
it W% Bah T A S ERIRCE .,

WATLLAWDS G 8 B DL dk R . (£ A8k Hyper-V (ZnBen Armstrong
[OEQDLAJfR ) dEFE R M. HE S IR ENERE RGN ELIPLE O —
BN el FRFIMERI LN ERE - T, HEZ LzfrSysprep, S5 HImageXifix
A~ B BhBR AR 3 Bl T LA M BIWDSHY— A~ WIM 4B 7],

142 REBWBEED

— BRBAFRIERGG, sEERIUEEM A BB SEIR LA 7 AP T, Husk
VL, HEHRREREHEE 25, A AREZFXLRS S L, KkEREXFAE)
LRI ATAT A 1S, X BE N ARIERGRIARS & (service pack), T+,
LR, R RET, LARMITHE.

SRERHEIEMNEAE, RIEAEEHEEFYXHFERM (idempotent), HILS
HA R MR SR ok, — R TRERER, EMiERALREHRE
A — R VR AR AR, BIESR AR E BT T B 1 B A A B AL R A R,
iX ££ WindowF- & FIUNIXE & 4B vl 1T/,

— HEANRGNESRIT 2, BRAEF — 4l v Rl A 42 il iy i B B R e vt w15t
WA BT A AR PR A TR B T . 205, MATEE 4 Tids.

O BiRBTE SRR B
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O RABRES A5 YRR EA B HROFE, el 54H5HE
i TR .

O R EAHLE BB, AU 2 At BRE - S5RLETS
R FHLES .

REFETHF RERBEAGUXRSAARELLE

EHEMNG—AREd, TBI|E kA FHRFAREIKT. SHAHATLT.
BANRIZ AP B, KIAA T RF B b 698 K Shell#hit & Hsh, miREATIRF B
690 Zbash., XL EokE, RNAELZREF B P MR — L2, HAEMKI
T. BR-ANEFEHE LN P, 204 KeHFMSENAERITHF =R,
HEMPEFTRIRFALNGEE, Bib, 20T ETELLEH.

fEWindows |, ExTWDS, (##KDAHEHBMBERIEBIREET SRR £.!
SCCM (System Center Configuration Manager, R P.OACE B HSE ), SCCM{EH
ActiveDirectory#1Windows Software Update ServicessR BHRERLZEMIAE . HIEHN
FESILSMNEFMIEE., WelLAERASCCMEE M AR, SCCMiEFE S RERRY BEHL
BR G SFAER, FRFEGREEYIEN —FREFRELARS 8. #H5 ActiveDirectory
3 5% 1 Group Policy e &R im$8 %], H Windows 2000LL)5, ERt#E{T RLEERTA MHER
R&EHELET.

MZEUNIX {5 B, LDAP#E 3 Z2UNDGHEFT Ui RS IR TR, HTiEHEEm S
&% FREfft 4. ST UAHRIERGERE (Ebinde® TRk G-RAE H) B
W, AREZEMEFE. BiFEETHLZARECENgine, PuppetfiChef, {Hif4H JLA3
YT H., bkénBcfg2FILCFG [9bhX9H], {ERE AR, M—FHFFWindowsE&HiX
RITHRERAWPKG, [HEAXFUNIXES, #Rifm, Puppetf1ChefiE £ 7 & X Windows
FEREE. B, [HR- R L E {5 Marionette Collective (fEj#fkmcollective),
‘EAMAEFN & L% (message bus) REAHMETHAKRRSEMH—FHIH., EF -
it T LA Gl AR 55, HEHE S PuppetfilFacteridi {5 .

Bob, wRBE, A —SE KHS TR TREEEFHERS[FEMITKE. BT
4k, M4 BMCHIBladeLogic suite, IBMRYTivoli, LA 3 f#jOperations Center suite,

TR IRANE B LA, X T BRHEREREEMALN. REREFIHEN
PLERE, ZTHBRSWBREMIZES T etiRE, TR EdEEEILE E&ix
TEMAKEESEOEN, EAEMEEFER, HEMILBIREMNRE, i
£55, thaneFEhd, BREERFR. XEREMcRBFEEEMET RS, ik
i, TieXgilELTHaRE, WERXAEPWEXGILE Lo £/ 0k R
MEE, XENESEAMBSHITEREEHRE, Bz, RERERUEMAES
RE, B4 TH, EREAMHbEOE 2 %, XibEahitRE A sba3 T E &5




11 ¥ Ephsededig £32

EHin, HIBRKEH.

ﬁﬁ- RS ME]: FE-RRFBE, RTUMRKERRCTMNIENT. £H4
. 3F RKELA R T 5N § DA DAY — T I ik RN E A r
BRI —ABK, B — SR RAEF AT wRAEFIRRET 38
MR, BE—ANHAHLFRT LS Ket)?

A ZEOFR LT EKR, AREEEBHREE—RINNXF P, Mmxg
AR FEERA TS ES, hRER, XMiXENEREFEER A A HEM
(self-documenting), B)EEEBEFEEMIE, AEIIRAEEHIESRRTUAES . Mgk
THENHSEASEBAERTEEEEE, HFATEETURERE.

A1 E A8 — T Puppet, EATEBITRKTOFERERTHE (X2 CfEnginefn
Chefth fR#f%1T) . X FHATHRKE, EAFENZMGEN, Puppetiiif —FhBHzCHISH
HEEFELSRTRIESKEHLEE., X TFIRSEE NS LB EEBKR, =TLE
oW AR BN ER e rT LA A, XA TR KRMETREFEET.

PuppetitV Bl BEH— 1% ¥ X £ # B (central master server) &, X/ ARF &
iBf7Puppet’s & £ A # 42 (puppetmasterd), EH —1F&E, IAREEEOPLEL
fEiZFE Y b, BEZEVEERET T —/1PuppetftE % Fii (puppetd), E5FARS
2%l fE, FA{RPuppet  ERAVIRLEHL 28 S BFIAL B 15 B R FFR S,

FIAG I T AR RN E

Matthias Marschalld it T 4ofT4& f) B|X3X3) F ik o SE R AT E £, [9e23My]. &
Ao F

(WEBEEARE, E—NRFEAS, ATREGELARAGPM, RiEERT
@ik, INRFHLERRLESN (LERREMK).,

(2) EAEE 15 8691570, HitPuppetde € & M) £ RK R L,

() HEBFLERTEMREARE (RELTAY) o, ik Puppetdeil K482
FA B A L.

H—AECE R AE(LH, puppet masterff ZEMTAE FIMAFNEET,
BFRma . REHREHKRE. MAFENE, ELLEBXERESE. BB
ERBREFARAN, Wi THEGRS SELAFREAFNHRE., LR, XSRS SE
IR EFTLARA RN, teanErl R — A IR BTl , SR —A BRI %
SFEIHLES .
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'_ﬂﬂﬂ&iﬁ*mquﬁi?f ,” )

AR ARG R A TN T @ g5 F b A& £,

Ajey B #T8h TH R A X ARITE A BPIRE EMFH. XERFEHAK
EHmFR, 7. B TR ns+.

A RI T EETERREZRLE, AF—APiFE, RXANEZ—ITHUAT
i, BAMNEHEN-—PRMEABRAGUATEAT, HupEN, ZEARBEER
AEET LGS FEANAME. AT EZ=ZE6ME, Ajeyilid 3| T HH4E
HEZERFE. TN CLERA—MRRIRET, B, AEF AL 0K
BB TAT .

.4 Puppet £ IR 4 & 698 B & LM 3 i T Z47K85, e e LB T AL
HE P, PuppetRF S MB| TIXAEE, TAKFLRIIENE. SXIMET
BJE, BEAjeyZ AT —HE, AjeyE RAEALFY XA TENMKR, HAEZ
BYELETMELAPHIE, INMFREEALLZAE AL T —3pH, L5
A, PRI 284, TlEmAT.

LAZedcPostfiix A3, FH anfal{E FPuppet, &l 145 MBI E CFA 1A anfa] £EHB
AR % 2% A2 B Postfix, iXLEfibh fymanifest, n]FELA BRI M 4K, XA
B Bpost fix, HrhmiEFmanifest, B T & ekPostfix, WikAid, &
TERLSR# H 5 (/etc/puppet/modules) 2 F Bl —/~ Wl fipostfix/manifestsfty H 3¢, 2J5
FE1% A Frh A8 — /> fEmanifesty 3044, MY {#init.pp.

# /etc/puppet/modules/postfix/manifests/init.pp
class postfix {

package { postfix: ensure =»> installed )}
service { postfix: ensure => running, enable => true }

file { "/etc/postfix/main.cf":
content =»> template({"postfix/main.cf.erb"),

mode => 755,
1

}

I E T —3, AT in{4eiPostflix, packageiff)fiffpostfix
WAL, Puppet TUAS AT REH AGENS, 245 Yum, Aptitude, RPM,
Dpkg, SunffJ & # 2% . Ruby Gems, L)) J: BSDFIDarwin ports, servicelf4)#fi{fPostfix
IR %5 # JEH H iz dT, filelff) S FH— A erbBitR 7EHL 2% |- 6 H— /> 3C 4 fete/postfix/
main.cf, iX/~erb#EAE M Puppet: il %5 2§ v 3 {1 2 4 i /etc/puppet/modules/[ #iHk £,/
templates B e EREUTY, FrLAZAEIL H b 81 £ hmain.cf.erbf 304,

W8~ manifestZ; # Bz FH 298415 £ HL_L & 76 Puppetft % site.pp 3 b2 LAY
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# /etc/puppet/manifests/site.pp

node default {
package { tzdata: ensure => installed }

file { "/etc/localtime";
ensure => "file:///usr/share/zoneinfo/Us/Pacific"
}
1

node 'smtp.thoughtworks.com' {
include postfix

}

X3, Fefi 145k Puppetdt iX /)~ Postfix ffymanifest fif F {E smtp.thoughtworks.
comiX GHLaF b X-FERIANV AR, BfF 2L, SR LEES Puppet® i
4L b BRATTE A X Fh 7 AR W iR Br A AU ML 3% B O A0 4 15 B A K SE EERT X
(Pacific timezone), HIXFhiE#:& IR M SbiE,

THE-ITE&HENGF. EREBHAS, H5HBRFTRHRE -MHAHRN
RS % ERAEN SBEN., R, ALIFEEREESSRE SR ESFT HRBHLN
RWARFS AP XK. fEAEGIH, A 1iEPuppetds Ufix epL 28 A& B Apt AEZEE B,
R INEREIAptGPGEEX B4 |, JFilRin—Zcrontabfk H, EERIFRIGITApH

EHRERIE,

# Jetc/puppet/meodules/apt/manifests/init.pp
class apt {
if (Soperatingsystem == "Debian") {
file { "/etc/apt/sources.list.d/custom-repository”:
source == “"puppet:///fapt/custom-repository",
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}
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}
}
}

define apt::keylkeyid) |
file { "/reoot/Sname-gpgkey":
source => "puppet:///apt/S$name-gpgkey"
}

exec { "Import Skeyid to apt keystore":
path == "/bin:/usr/bin",
environment => "HOME=/root",
command => "apt-key add /root/Sname-gpgkey",
user => "root",
group => "root"”,
unless => "apt-key list | grep Skeyid",
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# Jetc/puppet/manifests/site.pp

node default {
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include apt
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Q —MHEXBREZATSEE (Fban, WS XHA T -NMEXRDEE).,
tATREBLLT K B EDH TR HK,

Q — A BERERFHER R,
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Q E#LHANTFEREABREOIRERERET .

Q —AHE A SBLE & TS K T HE.

O —/AEREEETEE (bdn, “BS2ER" ERIZh "B B, SR
R,

11.9.4 {TAEZNAIIEIE

BLSIF R A flid 'S B st i T AW 7 & kG UE R R B a7 AR, i3
a4 A REES A sh LR LRI X RIIZ AT A, LRSI, Bk e KBAY,
#RJE 72 L —/~Puppet manifest (B¢ BT AMIECETE THR) iLERERESFTE
APRA, BETFRSITXMARARLIGXFEETLAERIE, BEMIZERNTHEY
HHfTAh—H.

Martin Englund 83| —A~Jpi%, fltHCucumbersg SR, T Hl2 b i X P Hy-— /5
+[cs9LsY]:

Feature: sendmail configure
Systems should be able to send mail

Scenario:should be able to send mail # features/weblogs.sfbay.sun.com/mail . feature:5
wWhen connecting to weblogs.sfbay.sun.com using ssh # features/steps/ssh_steps.rb:12
Then I want to send mail to "martin.englund@sun,com® # features/steps/mail_steps.rb:]

Lindsay HolmwoodE [ -4~ FF W ff Cucumber-Nagios [anKHIW], "[LLHTEE
Cucumberflfi®,, iZ¥lif 4 Nagios pluglugininsfir B2 X, X FEsR 7] LA Cucumber
5 BDD U MRSk Wi Nagiossh IS R T,

th RTCAfE R O St B R P BB A B s R gih . REEFENA
BFE—4 85 M8EMiL, HCucumber-Nagios$ & 11 E|NagiosH, g4 {H =] LLLEiF Web
AR5 T 25 1, EATLAKTE M AR 2 T BT 2 5 X LHE.

11.10 /N4

ARG, RRERBFRNFABERKT, XETLAEREN . RMNANEER
LEPRIEA R IR e 2 B Sh L7 Bl AR /8 WU RIS 6L A ARLE i & S A 4k Bk i
REMFTETR TG B, £/, ATRXHEN. ERIMICHRSIETEEA, &N
MR X 2 BT,

IEaEATSRER, R EEETEMIINABE, XEKET Erfi.
— A ERRHLS T TRAM S THRERERA AR RS, f— HEREEZERSE
RS, RI|\ERONOLSL, M TREHEEWAARE, LAre—SREFHE T
VERmEA BN, XK FEOTAHEERHE, UIRERMAL, HHIREMNMAE
N




F11%& RpRAFIRERE

RA7EAT R H AR ICA R BRI AL NS E XM MOIR B ER AL T 2
Ye, TAAIRESEME YRR H — e A Gl PR 7 o iRER B =05 7= s B BB BRI
BRA&AIEE, (B, MRIREECIE -MRERNIARLE, HARLEES, ETHES
{EH TIRZEMEAR, IBLXATHERATEARBIRIIEHE .

BRantbi s B a2 AR R A shit, mERARK, BoRHEEXLM, &
FREEECIR T ETHRENEIE, EREARALIET. TR, RIERELREM,
WL X LM Bk, TEERR ZIERES X EREMIAFERIRESD, R
ERARE R BRI A ., Fik, ERRAFERE R4 Z R RFd A EmILA RE
RN HEERT,

BAVEE, ERAFFFHEAOBEAR, HFERE ZARBRAS RN, RELH
B ERlLARSZXERA, REXSMMEGERELZS, WRABEREPRE, &
Mo, XSy 3 AE S TE RLAER P00 84 A= dy R b K KHETH F 30 5 B B A SR UK
A, mHAEBRMRIIF R BB H &I,

IR YRIEFE i RGBS =07 7 b dt AT =T RMELRAN, IR IEMR “RTHE
Azh LA B R EiFfhEdIRb S REIRER. &, HBI, wRE
FERG I an FEIX 7 I R B ZME, St vER A fE MR, 75 R AL B
B, REHEEEDDEE, HA LD,

Bcfe . WRER IS B —IF Gk A B i HEE B RN, HLE I R PRBA Fniz 4 HBA /9 T
AASHHA,
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TR E SRR, i NEE SAHSHR —SRrarRE, HEA
M. B, —BORE, MRS S RERNERER, oREMARFAS (ERHE
RBMARER) MEREFDIHA FidFHRENERER. Kk, MARFEE
It R S ARG AL GBS R A FRY . AR REREREER,
FE b, HIERHELGRAD X SRR AR Ak, mMELUET,
AR RN, HERAIFEBEIE.

AEBHERT, MHEFHAGEH, TLUMERAT /R4, JFHFRF TR
A, XFEFTLABE R B MAIRE. REEREMNRE (RA) T, M 28
AR, BEBXLY, REBRALEEERIFHLE, —BHEEXTRELXHET
R, SHAHXBRABIER S AWM, HFUUK A R R 4 E E X
M. EEAILAK, EEREFTEAMEN o, ARMNFEELSHRNTH,
AR T .

Bl A RGERIR FRARRHE, X RBIRATRER, Bk, FNLHEBFFFHLE],
BEARVFEE, RN XEEEHEB/ME, L AMBEREAATREER, XX
B EE AT R A b, BEA S TAXMEEEHR A SLRE TEZM
XFE, ATLARRX RSy TAE XM A b B oL B o ST AL, XE T RE T
VR EHATIRALE R, N MRATREE S - MaA, ZIMARIESHES
Bz AR REER . RERSSBRESEIEERA 25 MR E, HER
R BUBIRENBR A LR MIEEE., BhEkE, KiEEEHEA (DBA) A
T RRE MBS, kSN R FAUREE -, AT LA TR THE,

A ERTHER A EEE R BEEE. ShirRBanilsoa B0 (A
Feb A R oTANI) W, TR ABABRIAGE AP SRR RIA X R R A (RS
M, REARE (AOUOGREGEAER/DRIRIE) . 175X B 23R 3 55 o — R U




2% mEeE

EABNEIFEZMTEERNAORE. LRZEHARFRBXAUERFETEE
EISEE, BRSNSk, HTHAMASRRR, TBF £
BefEEfE, NoSQLizZIIMRETL M Tix— A, ARFREMBUSEIBTFEASF S
T¥, B4R, BOSRBLEAVBIBERG, EAXNTRABRFER,
EHE TR R T RYEMAERN T HE,

12.2 HIREEMIAEWK

SEGHEMTE—F, EAGE. BE. MiMmEmIE 5o, FAXE
R AR R i B Bt B R, kR IR, BRI E TR
MEERAL, HREBRFEGE ., TREAFEA ROE -SEAA B,
A AMAN TR ARG ERMA (Systems Integration Testing, SIT) FR¥E, SEIED
KA R — T R P B, BRI AR R X SR A SR B R AT AHR
BEhaym i SigeE.

WMER, B EMBEA LM N ARF NS, X5 T /2K, AR
AR Bt A RN 1% SN AR AN Rk AR R, Bldn, M08 178
WIS BN, MEEBILRESTHRENIBIETEIE MOERERX L, UMESEEL
BB A N R AFARCES, it A RO BE R LALE X 6 TYE A RTRE, &0
12.3%,

BJa, BAREMADROZEAFEESTRO—BoKER., RERBEZL, #
TR s T AR, (A (E R B FE A AR L B2 B et fr e W iR AR 2ok
BAE A e s o kAT, Rk, ARWMIAd, FEEHEE (setup) TR IZA
15 B 5 57 B PP BTl A HE T AR Y IE BRSO 5eiE FE B, 36 a0 A MR B4,
PAEZE TR . 7650 B Rk £ A0 220 B vh L wT CAGE F 2 (010 22, |

PR

XA TR, PRI EEN T ERE . BLAA LT AEHE L —
TREHBFHBTHE. MREAEX A, RITEEEREHFHELUARN X
Ty,

EBNFRIERT, MARFAEEL, mBEEREXHELRE LM,
RBE SR, JUFIA SR EE R L Hld B 3 LA 47 B 4 fik it
L LIE, WRABEEXASINE, BLA, SIS -8B EmHREEE &
R, MAFZE EIRBIRA L, B ERtineX, %, REEmEdeE b
R B PR 2% B o B e JR st Bl B .

SR, MRS —F, XTMEUUR SR B EHEXH A S ER AR A
RS,
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TS EMHA, XEREB T, thin, M FRERERBERAZRERES
Ji5. (transient) MIIE, S EIRABUE FHIABEmE (tam, XARFEEETHR
MR FE DU h R BERIR) . REEBRAT /A, FH—GFHNEaERRE, &
I CAF AR A R RO D FBIERTT T. X —FR A BAREE, IR
&M L WNE, ittt AR T .

EmEz, BE -HEEENTRNT.

O HERIEA B

O BUERSRESH . BIEEKGILLREE,

Q fi 48 FE BB

HEAXLZHEBES, BRENEALXEREEZ. BNEZE-TEERMEY
WHIEDL, BNYER—BIAG, HENBREETESR. EXMELT, T
i DR 27 LI EIE RN 0 a1

12.3 HWEREXK

PR ERERRESNARFE, ERNEBEN ST, ShaE8dRsH
FBEAENES. FELHERBENMNSAEBHELHEFVEE -/ 2l LRIt
PR (BFEMNEEEEENRAE) BEHE TP AR RS BERErN
B —HRY) . BRTIRF R RAIARS, MEEERTEFRCGER, DEREEMN
R, &, ATEBEMNGEERTERETHOCHEEIE, FLIFEER BIEKE,
LA 24 300 38 S et (6

12.3.1 EIBEHITRAEZS

LA B st B 0T B EAR B A B RdLELE B E# TR AR, &%, E5EE
FErp el —/~, FAXRRASENRES, REBRIEBERTESN, REE0E
B . — P EFEIEFEM R A EF R A+ (FREE), —~ 2884
x+1PERFRAEx (BEEEAE), DREER /A BTk % E AR FBEE Erw 4
ABiEAE (BrUEA— I ERBEREERES, BREEEBEXMNEFT—T).

EER W, nILAR 3R T H R 2 24 A B B FERR A LA B i E 3P B A B AR
TP ERIR A . 2RSS E R 335 2 TR A B A< 44 B FE M 24 air it 4= T B8 H bl 4=,
FR BN ERARE LPITE. M FAEEIR, CLEERMRINFHRTIAE T
A, MEBcERFIBF: X TFREERE, ©2UAHERRINFIT R A BRI 4, Ruby
On Rails#= & gt AActiveRecordxE #2iX Fh A AR TOX AR . anRflJavasgi NET, {1
RIS & T —/ 181 SR A9 F 08 B FH A fgDbDeploy (343 ff).NETHi 4 &2 DbDeploy.NET)
AfLAARE X — it 8. A Kb LA R 5 £ Akl A5, &4ETarantino,
# A DbDifffnIBatisff Dbmigrate,




F12% REEHA

T —AERrHTF. MAHBSNARFM, 5 TE—-SQLXH, X4k
1 _create_initial_tables.sql:

CREATE TABLE customer
id BIGINT CENERATED BY DEFAULT AS IDENTITY (START WITH 1) PRIMARY EEY,

firstname VARCHAR(255)
lastname YVARCHAR(255)
i

ERBAEERAS, RAEEMRPFIMME LR, Bk, T 511
A, %42 _add_customer_date of birth.sql, S{eh il T anfal S hmx—51, AR anfef 151 -

ALTER TABLE customer ADD COLUMN dateofbirth DATETIME;
- =/ /BUNDO

ALTER TABLFE customer DROP COLUMN datecfbirth;

7E / / QUNDOX At /R 2 AT AR ED A R Anfrl 3 BiE FE IR A L R BIRR A2, 148K
Z SR 2R anfal 08018 FE MR A2 B B ifc4< 1 . X & DbDeployF1DbDeploy.NET iy
RIRViEE.

R TR AR R BB EE R B g, SEEMEIAE, BEiREEHE
SMERS A%, EREREMNSTT. @5, Wi TfEABR AR IpLs E 6
- EEEA, Rin, T, LAMERERE. HERMNBBELES
HEMPIFARMA, ENERPMERENM 287, iEMA G — /bl Fk, fEEHE NG
FHAP, YR omit, SomERIZRATR, DIERIEERSEHIR Ak, HdRE
A TEHLIE,

A& — SR BRG], EVRICERE 5 88 At i ARk BB HRNM
295, SRR LR E B SO E ER, mRXMESCERE AR, el
BiRE, RARBAKR, BRIERCHFENEIEER TRHEEMMENLR, FH
o rEAR, EEABRIME, RENHESCERAT, Btk T, BEA-HB5F
ETEFICFESKMidFZAAVRERX A, RBEERXMLRT.,

EHBRETENEARAFERILATHEAN B B, ERBHFEHENARF
i A O 2R S R h By B R A, Mook, SPE A S8R A Ak
I} iz E B 5 B R FHH T AC IR AR AT,

HHb, XEFFEE L hEREIRERE SN HEF 2 7. DBARILLS
BoE T A, HiRCREIRAES, mMALHBOESWTEHERF. AT H3X
— i, DBAH ZRUEHEX S AAE 2 (v il 4= 848 FE T 78 TAER—3R v TLA T . X
B, HEASAMEERARXA AR EFR AR, 42 RABXseiinmF R4,
Mgk, FERA R EMERERFEREABIIBNRERITT .

P {1 14#k 2738 1 (¥ 1% Scott AmblerfiPramod Sadalage S )45 Refactoring Database, L),
Bk A5 Recipes for Continuous Database Integration3e T i B £ 3T fnfa] % F2 BB 1 1Y
HEEURINE.
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12.3.2 BAWRETHTEER

EREHA G, FrAMRARFEHEL -MERELRER. BRIHAEFEXA
B, BerRibxesp ARFEERE, HRNEH 2T REALXMRS (SRR
AR 55 2000 EAOMEETBRE ) . SR, A LRF0L T BRSSO R R A th 2 A B, SEE

hipfuuE Tk %, FUALHESRHEFRM.

TEX RO T, R BOR HE AT — O 3 T RE S 2 8 1 12 i Ay S B B 5 | 2
ERR R, B, 847K (orchestrated environment) FR3¥HX FfAR E i FTHI
RAFHEEEN., BaiER, XAREPOREERILE T AR, HEERZE
18 FE 0 S fth B R R PP R IR 7 2R G AT . IXFhIASEE H15 HAB A Se SR Bl A SR
SIRBITHE ., FAXFGE, X R EX A AR FNRE mEE

17, PRIRERAERBL, BT X AR BT,
 WEEAM

{ﬁ?%:#‘ﬂ:ﬂi, iﬂﬁ&WardCunnmghamﬁtH BlA “HAM ﬁm&ﬁmm: |

it b, FHfT—AR AR —EHBRA. AERALZRMHILL, b X—
AW REPTILAGET ], ARRAITE, it p TR As. Mk 2
R FERATRGE T, AR TR R LT 9bugh T R, X—F LW
RiHHRE, MBEETRGARMARRPARA. FTEL i &Fefr+ o€ 4,

Jo R BN TR RAMY, METRMNATK. BAHHF T MHh, Fliks
AL, A TFHRAMEN, AERALPHRAREKALY. R EHHF—H, %
BAMGARRI —E AN, XEFARARBELAHL, RALRHEZALT. IH
R E REEBIFCHET, RENEARD A HF RMA.

—AR R, 1ER SR T AT R — AR A it E RS S AT E ML
RARB AR ML, MRFAEIR . AREF LA kM, “REMKR” Ao
L ATRAY., FRHZ—ARBFEARAIZELHAREAN. MEANSTAINNHL,
KEZHA A RRBEAM & ERBE, (2L 692 AR, FFARIERE, S48
BEREMN. HATRAINEHAIFREEE T LB Ao, 8265248044
4 B ARAEAEC,

LERHRY, HAGRATEELF RS, AAE-NEAPHEEAZTHS
B ARARE (RFRRRMBAFGRORX, 2FTFLAFE). 4R, dahkiti
iTiseet, BEBEZFLTIIRKGH .

EXFPIRE T, o “BABLRAGEH AR EN R RIS ENMBRARN Y

&, XFEURBRAE IRk 15 S & OmRERLE B AR T .

@ #hifi, BlECh2WATEAIE “FT—kEE". —iFHE



#12%F HeEpEH

@ FATE 2 B XA ARk, BB E TR AN A AL
T2 A A G MRt BT R AT R AR L R AR A A 4 — 3
PRETTS SIS VOYETY. 3 DS SUNETCINE Y TP L e & 28 2ok
& B2,

BJE, EWEEEKEC 58P E N ARFNAEK—F, ErHEEESk
— RN AR SEIBEN LN RAFRE, LAESIE ER TS kT Erik
SE R R AR ST . M FHARFR 243 ALK H  (Zero-Downtime Release) i, XBpHA
WRAEH., Flfitit— TSR EA.

124 HEFEBRMEFEN LS

— B R EARAE T Al LN B A A EE 4, (£ A DbDeployix
R T RAMEZR# O BB 5B RA A AR ESRLERE S T .

Rifa, ARG, BEtRATAIERIEE . A HREREERRE LAER
SRABIMNILIR ., &Y RN TEERE AR R G EEE, SR EEITRY
SLA, ZERFFARFRTARE, WA iESTEEN.,

12.41 RBEIEMNEER

{E B R, ERMA (InEiind ) 8% #0% R AT AR B AR a7 A RO B
IR M AR T EA &M, BAIZERA AR,
Q BRIZBFEREESR, AERREMEE (BbanveXXieddkeit, FEH
WFah5) . EXFER T, REEfTEEBERTT .
QO & RBMERFARAE BRI EER, BinX ¥R ER T g aXxmA@. FiX
LT, RESfTEIREARITT .
BRI, AR R HE T X S R A R AITRY, W AR,
O BRI B M2 rh s 5 Bk, sebt, BFSmBrEtEicfamng
TR .
O [a]i% ERIERABLE (HRR A R 4 o B2 I 3HE .
EXFEOLT, BIJLFAEATLAYE R R A B
F BRI E LS IEEF 4 (transaction) £57F—F, FHARHEILRY
REFBATEN. MFREEE RN AR TR AN, BRics TakEFRE -
KAEMTFSE, aLUREICFoR B UINBTA 6k, Hhiniiid $445 7 48 & 40 i 158 A4
BB ERHEE (WRMAEFER TH#4ESNER, SN a S —5%), KEKHE
HilZ5 A Eh RAENBIEIRERS. — BN ARFHERIIEFNE, xESd kit



124 ¥4gE g Efe LIEMAF

A EFSN—E. 428, XHTEEEMOCIRTHNRCATGR TR LA EER .
IR AT EGR B AT SR, Xt M2 AEE (tradeoff),

MPEEFHE-FHE (BREI0E) MG, TUABER _FAE% 7% -F, #
- BRI, MARF ARSI RAREN s, —Nsfr TERSE, 5
—ANTESRIREE, “RAT RRAEA PR HRAREFRA L, W BT HREE
M PiERET|HRA LmE.

WR{E AR E ik, ERMMBREAE-ERE (RXCEBEHEE) B—
&G . MREREARATFREY, WEAHMFEETEX 2ME0E, RERFNHR
i) RigkE, CAEGESHITEG . Ra, XTEFHBBESAE S, HEKELE
PATEBRIE. A5, FHER ORISR .

IR EBAT—RIER, B RERR UM R IRSEEN e, Z)5, TEAMEAESIR
BV BAR A LR R RS E, BAE T — Ok E a0 B X 5 5 3 R
WEL, BZBRARZIED LTSRS,

AERENBE AL, MBEAERKAEYIE N, JLFEEBITXEE DS
BRfE. HHBRARERX R 1o REEAE- SRR, (BREERAR D
FIILRIPERE L, mAREMN B I B E.,

124.2 RREBREFBESWIRFEIB#ESE

R B =FGEFTHTEREREE, LK A8 R 58 AT
BAEE, oRBaTel, wmE2-150R,

XFGEMER TERREMENEEETE, URFEI0ERANVK-FHNEMELER
X L,

i e R
241 5 BeiiE 2R L iy H
A LA A | 28 S BIEE

BB (R Al [Fome e 4
205 1584 = 230 r.;ﬁ{f:iims 234 r;ﬁw: £

R Jt:rg[]l.‘&)# Bl A 14 4% ESES ¥

R A1 532

.l.'r;_'fIIF’i‘._f‘rJ iEFE R R | TR
RRAR205 | RS | WRIFRLA | RHBUERR A | RRAS234 | i S 1 R Py b A
| BipE lﬁmxl%v 30BeEE | 234WIE y i JrJiMﬂ'f*“ Lz:mmﬁﬁw

e

B12-1  Hehi R PR 5 SR T AR

IMRRBEEA, W2RAFEBRRA M ARFHETERIRE. YANEE
EBBARE R, ARERLLR AR OOUFRR AR BRI, R RGN AR




v FL2¥ HEFHE

BESE Mg A, HEa T 4ANSiThRA, EmI12-14, RA241BE6ES HARdE
AOBOE BERR A 1 4AR VU RD, thRE7E SR EAIFTRR 415 LiEfT.

B AR — N ERAE, LTS SRS EEE—ELE. AR,
21 W dE E iR A R AR AR RE LA BIER, #ERTARSAR BETHR BRI A (10
B 12-1Fh IR A LS), M5k, EXaMzil, ExXtH#frat. 2h, SNABRFNT
— AR A A AT AR B (B 12-17h R A248) , R ATLABIRIRE , WA LT8R 1.
XA R A PR - R SRR FERTRR 4 | SFH I RERRAT .

24 R Bl R B A SR R ARR AR, IR EMMREM. -k, BIVE
xS b FEATRTIR A MR S (BfE RS T BIRERN, ER T —2EKGR), MHHA
WX, MERAREE, @ FRARRERRER FHRANER., BITHBET
FHABRFH—FEA (ERABREDN, TLAsTHERMRANEREEL), HEA
MEFOERAEEE, BATPRET - FXATFRE, RNERASIARE. &E, %
‘iNAICERSG, BREHE THREENEE,

BN TARLEE RSOk, RAERAEE I RANFAERR, BESE
—Fl IR G R, X8, “maTHaEE” AR 05IR ATLA T
ERSRAREIEE ER—MEE L. 42, mREFNEPAFHMFERIEE, i
LENSBIZR AR ARF 2, AN, ANERERASRFRRSSE—HA,

T RBECEEHKDE, BAFH FEXFLEEDRING L, IS EESAIZR
Wmde(E (tbmm &g E bR TFR), R CFERE.,

@ % — A0 E AR R T B Ao T HI 0 ok R OABATAT AL E 49 X R AR
$E[CVVUVO]. o FAE A Ll A Hh B2 ki7 M SR A 6, 30Tl
REWSBEE R, PN ALE RGN AAARSED, &
#R21323F 89— 6F,

12.5 MRABIERIETE

MR BAE X FAr A ML (Eis A ZheMiXE & T k) skif, #HdEwEE,
2RISR RELE FRABIHLE ARG 1R ? M A BdRR LR AH, FIiEHMN
HABRFEAEIE N SR H e CL VY Ak EdE & 10 B AR Fdt A iR
&, LAMEBRNATUAVES X F &tk T Ermpe? X ERE SR RZEHTERK
MIBIRARAHDG , ot B b ML Bl A R TR L R B T — Lo i) R

EATHRHEATRAA . AN EGE. RONEFRNIER TR TR,
AP TS, EoaRALNEREBARE RS, BABITE-INTNEHEE L,
MT MWW, REMOCEFEMIEE T, A EERERIBEN—4
dump, BRAEHRFFERIFDIL.




125 AKX HiEe5EH v

Hokm MRS . BN RLETTE O UAFIIIREE Y, Ui A R 1208
FBH, XRERNARREA DI EmRt. 2—hm, SIREREBIRALE,
FRMRATRES B ACNE, BRAERBUCEANHE, PLILXFEREN R AL, &0l
MIiE, XA SBRAAMEAER, KR YA TN ARTE R, =
P, FRAEERAXFER.

12.5.1 BT HITRIEESER

BT A E RO BAR R AR R BT, 8 F TR & fE ML 5 2 &
KR SRR R AE AR . RMATE X — A (FAnfrBNRX &R %5 ) HiE,
YRETLAF 5 ZM R R SRR

~= 2 PRI R B of B e R AT U () B8 O ARRD . 7 B2 A B b i 2 AR
HERRENEIER, A THIELX—R, &K Erepositoryf K [bllgde], fEiXFh
B, (REEIRD RIS O AR E, FATHREBERE S M BT (X
Schr ERRAE13.237 @ EORBI X7 BI—RERB RS R) . XalZE, B
AT LA P R S 0t S R i L BB U (R AAD,  anPE 12-2577R.

= A
=1

- Repository
Bv FER

)

BE12-2 i B e U [l Ak 82

ORI ET R, XFPHERE AERME T LR XML, mB s ARLEHL S
fTASERNBARGFH . XUAERFAENEEHRIANESE—&, 1B ERN
HPERE., XEHHARAOK AR K TRER -2 MR ERY gy
5%

ARAER KRG, BAlLMERBOBEE., AL/ AETEERETHTEXE
BB (LbanH2, SqlLitegJavaDB), 4L 1 A B 4 2 B A BiE e s




v #12% HETHE

G, BAEL A TTARBTE WA Z b, ket Fat (e AR
A FRES BB 2 b 5Ob, kR kEA LMo : BIREFE A RLL
AR AR RS RS, BORBALLS T ERMERAELI L. RiEk, X8
Wi AR BB B (MR FERTR A S £ TRER A RIRI R R EHR RO R ) K

w5,
1252 EEMNXSHRWZEIES

W B MR BRI, MR E T BEANIREA KBS RE, XK
{EHEE, 24/ “given, when, then” A SR F AN, “when” BRI 4hE 1
FrbRIRE . RA ST HIREIERRER, RAGERESNRETERKGHREM
e, AL EiZMR A F AT 4.

AR S, B AR RR, AR, M TENMKEERR, 5t
EEE— Ml AREMELX — A 1, CHGR B A fgi A e ik,

SRRBE, ALLT =Fh5 T LA T, CAMESERITFEEARE.

O WXHIRIITE (test isolation) . AEMZHMAMIK, LAMEEATARIEIE R X%

Wi, A U,

O ERMME (adaptive tests) ; #:in T A TR IR HH——R RS E3 8
EARBEHITIAE, AEERXSREDHRINEREABELM, SA2GETA
BEATHA,

O XAV (testsequencing) . #4n T 5 AT IRIZ T ——F 3o B 500
FolEfT, IR A T A -— 0% .

WH, RABTIMEFERE -, WK 2Z A A4k T EERRTE

e, MHEEENRE, feEdNRARNHTHAT RS AN AR EERE,

RBAR AR L EBEAITR, BRBERNSE, EMNNT REAE. BEEW
REGA AR, Kl mikiss 2, XMMh LA v eS8 —RMELZ I
R RM, M2 B TR AEEERNE, M X EERNRAsh S
AT .

1253 kb

RS ST PEE TR A WMIAES R A 1, a2, B4 FIZ A
MR AIES R EARE, I H AR A BAZUE T 2R w2004 i 2
B, X TFHRACIIA (FFALER MIA R A LB B AR RIR) K, A%
X FP SR A AR 2 B

Joc R LAY T3 ER R W ORAE TR S5 RN, RS R i O B IR A i & B iR 2
T2 iR, ATLUVATF 05008, (BB R By b ik R AR S A £ B RDMSHR {1 (3 55
Frtk.



12.5 WX HEeyFHE v

st TP 5 BR AEA X AR B, AE MR IS R SE Bk — /W05, FEXAH
&, BATHARNTENBRERESEHE, RAREMRER (ERIAMLRRY)
TR ) B, BZES EE, R FI B R YR H 55 o A TR R I I
¥R FE At A P B A B IR 3 Bt A X e 2

MRS ST PR RR R R AT SRR A ShRB e BB . T8 28 MU e e
RARVL, EEEAREN. T IBSEEGSRIREMEADIEROWNERSE, LK
T BIEAIFZXLH (the principal entities) HEFEREEMIXGEAEEE @ LHA, X4, &
AR A GEERIFRI N EA IR EIR, 8.5. 1 FMIHE T XFG%,

BB REMRA 5 bl ot HE o X RBENE LMW Rk, X TERKRE Lk
¥ F =82 (problem domain), ZR[EERAEAIE, PLRFFWMIKZEFMHER
—AHEH LT B AR R,

1254 BRI

L FERRIER T 24, ENEfT 2 2 L —1 CRRRERFRIEL A, H
HEHSTERMBEEXNTRAAEEXRTERN, TLLEAMIRA KB (cross-test
dependency)

T RA RGN, EANEEY BUE A & AR BT B .
XA RERAE R — M F I BIREE S (LAEEMRERGHITEIE), REALEAIL
R EMARIFEE,

A T MBI ERH RS — /N E R ERFAE A, ERMEMIK (adaptive test) &
B PEE— TR,

1255 ERBRIXIFHR

AR, AR MERM “HE (2 IURGREE-E),
LE— WA ST, X G AR R AR eI BIR A NN, XEETLLR
WA Gl S SR TER/ME. mH, S/ MiEsGba@e—msIL, BAER
BAREHRE CHMRAEIE T, 5%, A1 BE, MAEGHEGHEDR, BAE
A HFEXK 20t v] RSB T .

AR, XFEEREAN, BERNER, ZRMIZTUIKH—FER, X5
RMEREE TRINEAS HE— T ERNEF SMNEERAE &, XfERs
AILTAER KRR A BERIKEFHR, MRS, 24— Sk
LG, S IRERET ER—RFIMAERREW, LEfbis. bEpRfiARAx
IR E TR B ESMIAEM:, JERHEF,

BARA KR, XA BUF AR E T K E R AR BmANE, €%
BAGUT, IMEREMRABRFHA—RFEHEEFEMOSER, RIMLELEET—SHINE



‘i’ #12% HBEEH

ZERY, BLEKW, DRENRI 4, 5%, AEMNAREEETHORNEHE
#FiEfT. —HRMNIHXFHLE, RARAERBERCMERMABERAS. B
LL, BABEAMEFREA: BELATEMEMR, E25HEM AR,

126 RIFEEFMAPETKE

*tF B feihR ki, SIEAMEBEBARMITH R TREIERE K. LLBRIB—F, FF
BB 122 TP LE 17

AT MR AW = AP R RABRFAT AT SRIMAENER ., #&ila
A7 B TR Sl S I S Y £ S BEOR LA O R R AR . Bl £ e i el 35 1 IR
FRAE TR P ATREZAMHE. BT S Mk 5 M AERFBERMNAERT K.
ThE, BAdSE BT — AR IR AR 5K ERY S =5 iR 35 "I LAIE
AR

B, X TEHBRHAZOENWAN R, BATHFEEMEMAEE, HEizmirE
Hele?

12.6.1 $RIZH B RYRREE

RAAMIKRBERALZIE —F., BEZAMAPHPESITHXN R ERIER X
g, REBrRMEiTHEgEF XA REHIT T —F TEZAFESHFNME., X
—Br B w30 AR AR £ R A,

By T Z LRI ATLASS, B ARAWE 2R 1L 2 K EmES 7 A9 T EF#ET
Bt, XM SCEL AN TRV IK S, ELARIX— B s, FER, 4FE
BRI ARG LR CBAH, REDXEMNLREIR 2R, mEXENRS
HELH R EE £, BLRELE L — 8 mdsh SR8 E% S EHxR
REMRX., e LB ERAMAKHRRENR, AR RENITA, M
EFoEaEk, WRAERKLIH EOUS T A /Modkahm 868 3t ik E 7 'fiE
de, Mo, EA—FRET AV TRITHGE, XM AE A TR TR %
T1E,

fEAREdhxee, WWELXEL2L0HAMER. B E, MKHPHERSEERE
it 53 % A BRI &S R

XM REFFEREROT B E A B LU AHXA BRI T AR —A L85, ARl
R B RS . MRREIA CBRELENNRESBEERNIE, X2
HEAMES, Rkt Ewar A, 2Rkt 824 AL A4 - Fn il
i, (o AR B X ROk AL, 745 PR,

BAMAIMRAA & EIE A BRI, S0 FE R B b B3R S sk by = 4l
IREVR T IEMSER T AR ThRE . OB ARLe B B8 2 sk B BL AR 47 h Ml



126 HiEERAPERKE

W R Z R TR/ —2, B EAMREB R K Ie Bkt E, LB ERGEHRE
LE M I AIRE (3T 2R G R R IR+ ol I #e 4t A RZMR)

EWH s, 1% %8 T el E A BRSNSk FIRREREHR, HEAR
M B 2 | e =], ATEA 4 A CustomerHelper#@ CustomerFixtureHiBl
2 F T e Mk A 6 b B fbcustomer AT RV BIEE, XFERt Rl LAGE RS — 0 A X b
Customer il —FEFEMBINEIR. A5 E T MAHEREEA CHRTENBIEAT T
5, XA, MikEssSR, BE —-BEACHMRET.

L, BINMWEBFREFZRERDENNA HECRITANFERE, X£
BEANNLE /) B fr.

12.6.2 HWAA PR

52 MRAE, BERMIELERZREMA., XEW®RSE, EMPINKERLARASER
Z%, WRGFABEAMIKEBIEEERE, FEEMOBETER:X SIS, bk,
H H 2R AT GBI KRR B e du ik . HkEAR SR AN BARIK
—FE: FNARAN LRGN S ISR — B, 80000 3R R i ik
Wil /Mb., JMNPOZCIESH B HREDE, FXRBUEFRTAM REWHRTA,

2% (e H AWM & B AR RERN, KoLl T =R EE
WA R,

0O #MXMEMBIE (test-specific data) . ApLeEMIRF FHTHK 3R BT AR

BiE. eREFTHMK x4 AGIR4.

O FXAYS| A#EE (test reference data) . X RHAREEEM AT, SEAMIL
%, EEHAEREFESHIRMITAME, MRFFBEE, HAREMNIZMIXA
— A% HE, mARTE .

O EAEFS| B8EE (application reference data). %A —XEiE, M5
BRI T AR, (HEENHARFEITHLERN.

MR L R BHE PR —AY, T BB AR R TR, LIRS EC
RE (RZH MR REW) KRS LI EITT.

M5 | A rT DL L6 IR E R F R A RS, X R TEIBEARE
M P 3 E A, F e Sy SRR BT (6 A A9 R BR35E, {838 FA BRI M (R 7% A5 2 Mk,
C o)A

BB Ao | ISR T UL AR {E, 3L aTCURNull, &3 SR A HH 1A E (e 22,

B2 AR5 | FHECHE wTUAGE FH 808 FE RSl AP 4R 8, 4n R MAYiE, MR 5|
%R (MHBRFEATSER) WAl 2. 2458, ExhxsiEiihR s,
HHREAWEA R R & T B —8 o T8 TR, il @ shib ¥ BT
R R RA BT X,

XTI KT AHARAEE b, AXANRAMIRS, BIEER 2 [El




‘i’ #12¥ HEFE

REHEELEM. Aifn, BOEA, XL XELRNEMRERLRTERNED

EERRBEE, DMRIEMARA SR, AR ZAEREEDERT.
MARA B, iEMRR 5 k8 T 84 M AR KR & RRVEBEERHIRA. ZELLE

MR E—ERE ERAMHRIEFERN. TNME, BT MRKEGASERIER
Bess, HEERABIBBR/DAISE), BB K.

Rifn, SREMIAAR, EMRERR, BTN RE ARS8
4k (dump) AYJ5EKADM RS EGROGRE. BifCzrR, A 7R
HIRFR AR, TAHEFFIN LR R SHAPHT B B i E Bl — M EFIRE.

I F BB FFAPLA I JLAME .

O fii FH B2 R R AU B Atb St b7 R BR A ll 3558 SR HL T RE A 1L R AL T Kofb
A—BRIRE. LMY B, #IH RR R FFRAPTRT LA OR B FH B2 P A
ST HFPA —BER &,

O HRIBEARE S, S EEESNARFHELMTSERRERR, HAEHR
SO B R P A ICAPIFT R, X BERMIAR 55tk B3 T RE,

O LW AR 24 T3 B2 B e APHE T MR,

MABIERY KSR —PMOIF

WHE—TF, EMNELERKX—NLRIHEM. R EANARXZATFHALE—A
XHEAEM, —ANRAPHREREREHT, ALt FIpRERLH, RAEKRAF
RARERAR EBRK A,

ot F—E2H RS (stateful) IodmiX, wREZLELTHIERE (live database )
IR T IEATEE, R AERKTRATEZE N2 F KT —/Llothitis
RE., REANKRTEGRESRZZN KL B4R, oib—%, HTHEIANE
BRI, HEARKEITARAES T, THKZEZM MRS, FhHeRp—i
REMTRS.

ERXIRY, HTRARED WP KA ML T B2 38K 6
—AFEALE, 2o Tlde e AHRXT] AR, AREG| AHETTELLR
H—T R, CMNE—ZF| 6BEX PR ER , 2EMNHRE “KRAERK” (position test )
6975, XM R T AT AL 6 K 5| A SdE .

wE, HAEWEKTALGATSZRAMN KL X, BiEeiatiessk st
B P REG A kYA, B, P R 2 8 M55 M.

12.6.3 A= XOBIR

2 B AR A R BF BE R BB U PR, iR AL (1) o
B B2 BRI ABIE s (2) HE%iE 205 | B e 1Mk v o 24 3,



12.6 MAEETRARFHKEK

EMFIEF AR, RITEARMRAFMLBMANEZTFA, RLERFZITR
L RGIE. mRMARFA “&ITR (placing an order) X —#RIEATIE, LALLM
AR, Bl 1SgARERMELEREITE,

AR T AR AR TR (TE0.9.6.377) XEERIHLEI B shE UK R BER, Wi
WA BRAG | RGRE.

HEE, A THEKRNR, BIOIEECRATE -#HEE, B4 bRBE%, &
REB XX S HAREATY 2. 0 FL A 7 130 B X AR o 3 P S . FRATHOER IR I
B2, RBARREEPRTX SR T LR 5iX 85 BRI ERE AT AR RAT
M. mRREMIKATEST TXMIRTT, BABNBRER 7 HEFI R R
REATH. BAEAZFRMKA—E, BLHERRBRMNBEERN AL T ETAH
i&, IRXERANET .

AEh, aREANNEELHR 1T EFILGIGE, EREMNHERFRENIES, X2
MIXAeS 5 AR FREFRZ, Bl BN, SCE RN B 2 FrIE
fel iy M, At AR B BFREERAEE, MR —RIE?

FCL, BAHIMREERATE RN A 5 AR R BRILS, EXEI0FelEh faLEm
EVg23: 0] SN

AR, TATFIA—LZTH, fanEErl Bl S8R ke —-,
FRET REREARR “HE", X8, AT EAFIH -SRI 5 A 50
REZHT,

EFP A BRMIARAR NI 5, LEFRATT AT LA IR A ST 75 2 B 0ot 40 A 1 O T S
HEEATEERA T O B ME—RIBLO R L.

12.6.4 HioliX BB RIRE

Wrr B EIEAR, 2OMEIHHES X, ERBANKM B2 ErpA Az
TLUREY Berb, ATIER AT AME RIS Jik . TRATTAY B AR R 3 R AR LE B Bh L5 Wil
FTRR “ITA30E" EARMANR (AR TIHREMEMR) A,

4 £ 3 Web L A B, HANF) R B X B4 A2 T AT A £ F8)K, @A
AT A B R E AR, T RAEMR KR, KOEPR RATHWebi] B £
FATEAT T PTA 6B MCRR A, R AR, tbdow LR
TRAM, PRwREIMMBAENHERE LEIRT AP XEHE, THEL K
M—ARE. dTFRNERT RIS AR XEH, A48 E M EE
ATk, Frel, BT iE4T3K M2 A 69 CPUR B Aesif & 5 1M 2 9F, #AMAEX
JUF R % 50 8.

v




2% HEFE

ST TRARPT B (bbaniRg Ao A AR EIR) , A B R Eok A %
. — R R — RN R R 5 | SR A B/ N RLE R R P A S SR 4y £ 45
WA BT, R, MR Gk T CAARL FH PRI 68 R B PSR 7. 5 —Fb
F iR ok R AOBEE, LALLM A BT A% R B FF @ {7 — B R fe A A
. xRNSR, #RXFAERERRIENH A,

R R A P R A B A AT X e S MR R AT AR, (ERBRMFILT,
ROTFHAEEX LM, FERFABERAKRFEFEGRER. IB—ITEBER
A ATRER LS. 258, AUAEO TRIR A - EB ER A TR BiE B E,
Bl gm 24 it 7= AR TR, SR B T AR B B A P B IR R AT R A A 4
CAE A EmR) L AR RIS T E 5

FAR, B HEFER A A= SR — AT R E s 17— L H sy Lol i 5o Bl
2GRNSR E, AF LR -~ EnEEE, EETLUEH— 2z Rk
HEZRA = — AN MR, RRBE— S H P s R MBS iRaE. A5
X RAFLF, 1EAT LA EREN o EM. 2R, hhEE
MoEB T, AR, HARARSREILASIEERRAE, ELA R MR AR A .

FLiZiEFF R A REEH R A b A Rimt (B4 53h R R/
BHEE) . AROAZLERIIE B RS RE HAERREER .

12.7 &

HTAE fr AN [R] L e 2t T e — 2 A R DR R (R, R IX )i 5 0 B O
7k bR RIRIEA BTN, (R R BT A A RN 2R, e Eitel
EAEBREESHRR A StERE, T IRENEREN— RS, HRE
Ry A MR bk, TOVERHE B R BT 8 B R AL & B/ NVBCE S 98 e il
IR, BREAEER —E oA AR BT B E A A b SRS G AR Ry 2.

BNfER A sbrIBaR R, Mo ERMKBIEIHRIEN SEN, BE
B R A BER FERIRI AR — AR R D RERE, (il W 2 RABEE K KA B
fER. MR, FAZEAH SR ENHRARE, HiREA WAL T K b
. AEMF TN, WRDERESAEHEREANE, EARBRERS. AL
A R BLZAREERR B 1 S HEE | AR MR K,

ATERREB T T EE RN 5 %R

O o fodin FESEATRRAET R, { FIDbDeployiX A T R &R B B2/0 H 3h1L.,

Q %3 O fR$r B B2 kAT IR AT AN e ke At uﬁﬂﬁ%M%ﬂﬁﬁﬁﬂﬁ

5 R AR PRI W] 5 HF .
Q sREMESELEES, WAL EMKBIIEEE, HomREdeL s i,
PACRUEAS S AR L ()i A7 I A TR



12.7 &

O RRFARMIR Z A B AEF Ba) PR BRI sdE, LAk —24E% @ FrY5|
FI%0E,
O AT REAE F R R R 23 L AP IR 81 IE M AR &
O EXREHE|MEL T, PEEMKPERAEBRENEIS. QI H 2 CHHEE
BE AT DL it O B4 7 BB A B/ F ROk SKBL, T Ll ud iz £ 36 el ik
Fr AR B,
S, XERNFEENKBRI. K, mRIESTHEARINGEKRER, &
12243 By E (AT 150 4R AE7E B SHILIEmA: P BRBE A BOHR B B HE S 135 e 3 WL f]
R hEME.




A1 F PO A

13.1 3|5

FEEE AL B RESRE R A BRI LA BT AT TAERR A, bR UL, (REeR A
B TR T RARRE, B, XN ERSEMERFTIHRER L ELTPVE? A
A HIEE_ERL— A #THI5r E ERAFRERBGX A MBI — TR, HER1EmTR
TR X R IRAIMEE . A BR i anfel 7E AT AR (AT RIN BR 35 B R PRl =T % A o
LRRUGXA S, —BXRABARE RN ABRFMAL. FLl, AESIFAT
WA, AEERSHGR B FERRNE,

HEFRM L7 ERASE, XTRIEMEAZSA -MZERE, FUEERXA
ARIERT, FATREMNFIEST- -EWHE L. YRMNERAAN, B HERFHRY
— MBS RIS, BRA -FEELRIFAIAPL, iwEHeTLA# B —FsBlh X
. M T —AETHHFRRAERGORUE, ¥ HARESS L4 B 5 mavEs,
BT EENBARIYELRFORORBE—ERETH, SHEAGETHR
0

S5ETANFRI RGN BRI M “Bi—8™ MHERRLE, KAMEH E
AASE, A RARAEESRI TR Z A A MBI Ao B, “Bik” REHRER
(AR RAVE S, Z8 ERARIZMS SRR EREN, BF 7KL
W (Law of Demeter), HETHMIESMEAPEXRFE CXHFRATLLAVBEN
EESH . B RJavaSRB AT AXR). ALARARME "B (module), £
Windows'F-f5 |, — M@ FZLADLLERITREM . FEUNIXES B, ERGER#AT
WSO T . mfElavaitt b, EalRERE - MarsCff:.

ETHFNZIHER #INE -FIRAFI%EH, BARBAH, B —FithEEA
AIiit. FRmsstint. HERA BT EBEMFL: 3 FRRKEIF K EHR K

© BAI& LT 1470 P 1R LWk,



132 HHEHARARATEH

eI, TREARMGEZ —. ARMAHEA W hiX Rk T AR R R
HAEE M Z A4 (build system),

BanPRRLER—A /DB , BBLEIRT THXBXFE, Rt Bkt 4% (K
LW E A/, REMiZEs). REMREZEH LA MEAERREER—4
A ERALRESR T, BEEEEBAT LEEPHRBRER, HAERES
-4y BB B, IR ASTR G 4 B XA M. ARifa/hmE SEERKHH .
HH— B KB R, DUFRERIBFIT &/ B AR B AR, R4
T. BR/VATE M4 H N8R ER A K E & T3, K ARFER
SRR ArAR. W ‘el ERAN" BEAEMEITIEATM.

A EANAEE T HEERAKEA RIFAER. MEFZRE—T, WERESE,
AEbRLA&MRAR S XNXR. EFBEER, RINETFTHRGBRAEN =R .
HWEBHRAKLL., XA,

IR R —ARRE M B4, EEBEIX = RERBHE., EXENRSSD,
RIS TE R —Fp kil A&, B WS T sMR A (external library) , 48/M4A1F 7 RE
SANAEAs T, EXeHEPRBIEHGIENFRAMRAETHE, HHEE—
TN AGR -THAEEENTR, AAEUTF U “THR™ QFR—ak
MEVTiRAANT ST LA kEox s, RERBRIE RSN, B IETE
T R F KSR e BOX IR T .

XL, XIEERKSEERBEREOBRAENE, FAFERHAX MRS R
KT B A AR R A B IR AR I L Bk

13.2 fRiFHAEFAT &M

T “PLRBRAFIRERYET AIHE” XANENE, RS ATLAR AR AT,
mipERAL (FEERNT R) ATHRERG—ELTITRARE, HE, XD
LERADMRE T — 3, AEFIFREAT,

IS RT, HAS AR mBT R, AL ERBRRRERSRE., AiX
SrEZh A, MABRFRARERAMR, RE CREM Il Frat i s M B .
W, EERAZA, HAKEILFRFDEE, HHEA T REEEEHREER. X4
FERBRFEA G, REEREEFIPRIH -ARA0 %, mHENFERNIEET
Eitfr. FE, EAREE R S BRI E AR AR R R LA RS A . wdE
SRR B R AR S RFFET R ARE, B2 HEELX— 5R?

—F G ERE AT ER IRy, YTEREREEAN, UEET -HET
EAE (PR IEMIHEX MG IE) . Rifd, BAITNAXFG 3% AR Fhok ik,

O FHEALMARE S AR AEWRENFER, F-BhHSitmibe,




# 13% ftHRmMTE

FAmETHERREES X L, BAMARFRARFEERN. #HEK, BIMNEEE
MAEBRIEREZHET, TR, BEAREIEEMABEETEAR, XiENHEF—
B ARFFTE AT R AR ENE?

ST e E R RN R RE R B R PR AT KA, A A T R R SRS

O #FohReRa ek, HEIERERA L.

Q HFTA 128 AR L — A FIFE R A/ MES, T B EBS/MIESERR TR A,

O (s Ffit 4 £ A M2 £ (branch by abstraction) By R XHUR AR T KEERY

TE,

O A, BRIEARRE S SR BB AP BEf TRE.

AETHERT =%, M T/AEERER, X=WEPIZRES T, BT
Heh, EZEBEHERAAT, XEARGEHS THENEA.

13.2.1 BHDEEREER, EFEeRTHAL

FREETT B B B R — A IR . TR — M et sl — L Fr e R E RO A K .
Rani% A HMBEA LM —ARFERVR, BINEES2AMERERSERIERN—19 3%
FOFIhRERI I K, MTHEEMSE T HEE, LAEABRE R R i,
HEMrRAm,

AP E, RELEHDREAERBGEET, BXRAPARIR, G, JmH,
RUE TRITIRS . EEXA-MERI A SPEREE -FFRIAR S - JEMETIT. ST X
— i, SAEEEA A AHHARITR, Hid— 4 EMAIURL “/hotel” Fik[Rl. 4n
RIEERIE, XTHAERTUS RGN R B —BHE, EARLEFHRIEA OBRTT
[ (FEWebfk 55 a7 8k kb, ATLAEE AN BC BT AIZH]) .

HEERE U
ElezMittg—AR B F, FEAAR G L3 RZFFEMIUL REEAHUMS
EFEF, 2EHKLEURI “new” 2T, BEAMETMIE. 445 %0H
Ulth—3p 48, MERMFR L&D, AR ES L —Fi§ 5 X LR E
AUL Bl RFENEARLFBETAER T4, 2AHBUHEA TS TR HELK
EERT, 2 FHEXA (stylesheet), Pl R LEEEAHAES. AP Aikse
il BRI EIEM T AR, Bdpibiz &3] T URIA Tk,

75— Rk pl A 1 T LA A6 thy A L P D5 R] 9 7 il ot e B BUF 6k B,
temn, E—TEFF WS, TERARASELE, ~TA&FYE, 5101885
ThAE. "TLAM—RCEBEMA KA ZBEETU#e, iXBE AT LU a4 Fr e i,
AT A A SUs{ TR AL B Tl (B E2FE P R THRERERSY). &
BT B LRy, Xl R BB MBI R (ERAEKIER) B



13.2 HBHBRALATEHF v

g IR AR,
S B A R4 4 X RO RORTF R AR . AT VE AR A R

e a | o TP T E , %00 B A A A Linux PEETHN T, LAELLERERZE LM
S AFTERB, EIIREREE AT AT FF R M B R BRI ThRE. X — il T,
A1 AHEREE K ST, FTLA— EAEI B, BERIZEEN/NOHBERN, A
FREMBMOELX— 2, WAVTUERDEFARICR BEM, RRERENBHETHESS
br, PR REIEWSIR.

WIhRE A B 5 RS H Ay — R R AR — AP RER, BAERVIMR - B
HAMR A Bl XIEHRIFZE M NP AR ERS, EAXFHIE, £5
BHR SR AEERBAERN BT, BRERMN 1, BEFROAFERTLLEA
it sy — AR EPE . XMk, VR— EEX A R EE AL, X
AP TR AT IR 55 S B I iR 55 .

BRLLGX A R R R E—E TR, MO 5m i F R,
B % BT EREB A M NE X B I REEM R EREA R A FRA, R LAERK
LS — MRS . XA SR T4 T BhREF R (i R AR A2 SCROSERE

13.2.2 FFEEMEEE =AY

FERFISE (R AEAUD) FUEREAE R R &5
Fo WXA RIS . LEATA BB M R . SR EMBR RSz, fi
SIS K LSS RAERAER D, HEIRE: mRARghEKR, WEBIR
HERF, B4, hisHeREdsEmitRnae e XLiegRaEaE, Afdkt,
BER B A MR A KA E B AsREAEAE S . BRmE b RN REET
EHE, BGRATREAENME, mH, &bk, A4HAEERSEK, 2 XHv
AT, BAEANIES .

BRBRHINENE R — RIS R ESRE — /M REMEN L, (BRBRX M
Wi, PR EIREARER—A R, REFR B A TE, @R,
XS, aRSEME, LA S T Y000 THE, Mmmsig K S s —
2 BABARFEE” mreERE AR %,

b T REB S KR E R — R FIR/MES, o LERERRIEEEENAE
T. BEABREHAMEEAE RS AR RIS . BRERX TSR
oy BCE /DRy RS, X FEIIMNO AT TEE B S EESEIRELD . BREER,
AR ORI RS, eI “RELATEL” (take stock as you go along), IR
TR T AR An {4k 2k

BRI, ARHERS BRI R R T b, MIZFEE “Eid gkl
4y3" (branching by abstraction) A}k,




\4

F 13%F affemBEE

13.2.3 B REERS T

o B RO B kit , FTUASR A 55— kU 5 EE SR RG . BI7EZE SR
EB5y RS BB —ARRE . REEMM KA G EFENRER, FRFHEIES
A, YR, FEERAEHMmRE (BRATER) HER.

ﬁ:}ﬁdﬁﬁa&ﬁ#mﬁw Hodo, &wlndowﬁﬁi, Mn**ﬁhﬁ-;ﬂva%mﬂ
@B RAFF T, FAGEENRBOET FHAL® R, HEAAFGEREFRE
— A Fa Bk ot P S Bt AT @ G ot £65i0, REEEFHALEHE T
RA KA ATEM, e —2A 5 VB (LFRCH) £F, MM ERXAEIT,
ey Rt (LFRL—/PWebFln ) shTAE MR LHGTHRT, A/EEGA, HF
TR AIANHGETRINALER D, wREAETETHENHRRIELD 5 LK
Fthig, ML AP ERBT.

B —HHEALEREFREBREANBEE, PHRALEALZGNRAEHIRE
REXNFHFEETERGAS. EXMFHFALT, hEFEERFT—AEHAPL o T4
Javady B PA k3L, 1Eclipsef® A 690SGiiX £ T AT plibix M id AR TR ML, REBAK
Ne4425%, ERE 4, RIFAZD FAZIEHAPL MR, Al E—FEAF X,
REBARES -, B M TG X P fhIRE 4 B APL A REfE R F X,
FAXEEZRF X FPEMES Gk, KX, APIZFEF R, BoihitES
SRR AAT X IEAPL, ik FABA R I APLR & 4614 6946, RIFER FEMABEL TR
FHiX 44K,

RO X AR B A9 R i Paul Hammant [aE2ePOFRA “il i f R AL 37,
{HsChr e R — A FIH S SO M HBRFHIT KTEEESER 3. YA HEF
FAER T R G, BATEER—RIVNIREIT RN, B mT PRI LM,

() EFREELAOIT S ZREAL LR - HRE,

(2) B ARLRHARE S, ILEEHZITHMRE.

(3) Bl —FFTHISEIRED, A EERZA AR AR —T.

(4) EHFHMERE, iLEERXAHRIEIAN,

(5) BBERIE R LB

(6) MRAFFEMRE T, SBERE.

il i A BRSPS BLE A sy SO RRVEE T . ELEEBA
FEFFSR IR RIS T RS R B R RO R I R 3 R 9 — KBRS, o BLx — 8048
RAETT LR, mRARDENIE -Ho R, §EERBXM RBRAN
(—NEBR), BIEBA—THMRE, LLXA-HMERERE YE LG NERH. A5,
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FRFOEH AR, BURME AR R b — M REEGRRE, FTEAERRR &
B BT A X A E I T

ﬁﬁ HBT A AR B AR AR Bl GRS L7 QL FREMFA
B, TR ER ERAE, btk A RS ARRde— A A RAF —4
HRABUENR T —FRRBME] “Bidhh FARBIS L GINH. RTF B RKRE
SAVEAA LIRS B R

WELYE - "Bl KRR LA E R AR RrE. SREFEA, X%
R&AL FTATR _EH . ERBERRIR R0 B HREA — T HESRE N ERE, ARKGE
FRX AP R ERIA O A, EANEHS (fagade pattern) BRFERFXHEFCHERBIME, 2
JfE A “iid SR 37 LR B IHAILAE R IR izfT, FlFR—A4
FRIBRA LR SE BRI THRE . X RIS BT SRR E “ b TRYIHTA" (sweeping it under
therug) &¢ “[1# L#2" (Potemkin village) [ayTS3],

EF G EEMERIRE SR (1) 5 RESANX S REENA O R,
(2) EEXERS BT R HPRISIRERI A B, R B SOX o AR A AERIE
R, SEEMYIhEMEE, XERBENER. T, A REREENARFK
AP RB— N AERIERR, MaMRRPI X T, ZEHEX X EER i
By X7,

B L ARFATRIEERER, B4, TREMMA it Rk
X7 BRFMTGE, HA2EEEERRES, —EXxRE\ERAKE. B
2R RRRFRY - KD i o, i T 3 Tl Fnd - AR BE K/, FREAE
TIA R LAl 55 ThEETE LR B

13.3 &

A SO TR, SR —8 o Bk T 5 — 8845, M4 TR AR, £
B R (REEB/DPINMHRF) Phaf Bkl R, £, k2804t
B R s THARIE RSN E AR M . Javap AR FKEITIVM, ‘Eifit T JavaSE
APIFY—A~sLBL, i NETR. HERF-{&# TCLR, Railsp B 2 -k #i T-Ruby on Rails HE%2,
HCRERIMRERF KB TCIEESHRERE, F%.

FA1FFiRB a4 (component) F& (library) ZRMESR:, LIRARM{EEHSE
fritkiiz R ER, MXAHFERNATNANTIESEH.

AT R A EFAER) . RS T FEBLLSN, BAEHIR IR
L, EMEWRAOER., MR, AN RAEFF KRB R, BEE
wRBIRE CHEPA SR A R R A T &/, AfaF EHmME., XX BEE
WEE, RAYRIHoBRKERN, CRAGEHAARAEREZENSE L -, i,
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RE—RERERANHEFG? B&YENAMBE SN, RMLEEFERMTLL
T? fnfa R ok 2 AR, 7 RERE R Ias Ak mle?

EIR IR Saa f Tk R BIAn R . d Rtk 2y Y BLEE Bz R Fr 418 F0
Bin (MRAFERFMEEENIL), WiSfTiH ks HRENARFEITHERERN
HUER R, XFRHREE, REWT. &%, ABERAKES, SEHR-L55
ERE IR R — ek F, o ciiiES . BKONESR ., R LE
g8, W%, Rk, NMABKFEEiTR BT ARERS ATHE S R HBAR. 424,
ECHIC+H, Hygit i R k3o, Misfrif B LA EuEE (DLL) fitx
B (SO) Fmy akfilsctk, ERMFERFMES DR, G, JavaB/FER
¥, ARESH A EHTEERNRNEBMIARHRT T, AESTHREERE
A KB MIRERIIARH (Ein, f#EMI2EERAIARS &0F). fEMRALET,

HEEEEXEHEE.
EEKEA TRAMENE, BOVEE— TR WA S TR 2SO ke (A1,

13.3.1 k@b Ak

18 5 B i i WL 2 S AT RERR A BT IRAY “fikiiib k™ (dependency hell), FHE#FR
4 “DLL#afik” (DLLhell), 4—/A~p HBFKE T EANERSrERA, BXFRER
B -NRA, RERARAEREN, KBWRR™E T,

fE (AR I Windows . #ARR A<, DLLABSR AL R WA IR)E ., B LADLL G X AF1ERY
L (shared library) #{RFFEFRYEHFP (windows\system32), {HREHRAIRIA,
Fiik A HRTIAR AR SN T BRik 2 S, FEXPZ iR Windowshft 4= Hh , COM 3 % (class
table) f&—/ Ak, BRLAAPSETE /M & COMX R 1 B B FF REEFR BliZCOM X} %
BB MBA IR R A, CH A X RIS, TEXAMER T, BIMEVRBASAS R R
MR EREANDLLARRR A, #2058 {6z T H EiZDLLEYEA &, b ik
InEl,

NETHEZE@EITBIA “BRFHE" (assembly) AUBEA:ffE: TDLLHRGXAS RIS, N
FRIRMBFEQSREEER, FiLAlE— AR AR A /T LAK BIFF 3k, ifi WindowsH 2
I E— N2 REFESAED (IIGAC), Hit, BMEXH-£HME, R—FEAARRE
MRAMEEBX 5, XFE, FRRESIIRE—NENILANAERET. #HRGACHIEFL
ET: mREATHEbRLLREBHEEHEELE, B -TFEHHEN
PR, ibeMERXAHDLL, A, NETHZH#DLLAXCOPYHE, £t
AR EIHIRE TS5 MARFHEN B R+, mARGACH,

Linux 3 o {55 F 18] SR ) i 2 A0 o8 S i b ik . ESREB % (fust/lib) dh, &
N so XX RIS LG ERAE — /- B%, HA— /MRS RREERSTEEMN{ERN

@ fEWindow XPp, SIA T REMPICOM, it ABRFTLAHKEENDLLCHREECACHERT.
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MR A . RTEEE R, b IARZR 53t BB A O P AR A gk A TS, AR HE
AR R R T A E AR A, SRk R R IR R R A I SO, 4R,
GBS HE SRR A B TE RN R — MR E R A, BT LARR R B
R B REME . XA AR R GentooBRE, MR XHHHARIFEA
BRI, s nt A N R R e R T 2 T A B H IR ——K £ B Linux & A
ARtIEFEVOX R, XRERE, ARG R EESE T B, R
MEEEERE— MR TRAEERR AN HBFN ZHEH LA, FEHE,
Debiantl FH Z 45t X RS E T H (WRERBFEAMKRIEETR). Xkl
H 2. Debian'F- 4 ank FEa, fijUbuntua] fEG4F 2 & A Bk B il A .

ARG E AR REIRE, —A- R AR L b A S aiE.
Hugh A, B AR AR S i (i i 7 G BT L BB — AN R B, DMER s
. 2R, RREXMEHEEERT, HEehf s, BT aEBEKHiH
BALASL, BRI S E RSk A R ke e R REA R, XERD
Rl fEiE T FH R BRIE R LR T AR S AR BRI T . B, @RS
MR ARE,

T ahAIES KL, XA 3002 8 B R B R HE 20 s 8 4T L — e
KA. Rails{fi FixFlis:, 1HBAHE2000 FIZHEZEMI R B —E X . hatiik,
AT RES A £/ Railsf R IFiEfT, MR ARFEEERAARR AL,

TR e HHRA, Javalyia friH R m KA RIS A ™ . Bea ik iHE
RER —~AIVM LS9 REEA —/ AR A A3, OSGIHEZZRRYL T X Fh kPR fil], =12
T 2R ARIA N, DI EE IR, R A HOSGIIE, XFRYHRRE
—EHAAE, Wi, BT/ O . — N A4S AR RS R
—/™ L AR R A EESCiF (ERADPENJARAD), 105X B A BE SO SLER (R T 55 4b
AFE (Hean—/A~Baa), BB EBR A& MR, W, B2 R HREF
W RETE SR IER v (A, (B 17 S 2 & H R, Ehan T RES HbiH—/~ClassNot Found
B (AR FTRH B ESREATFIENIE) , SF B — AJL/DERBE, XA SRR <55
JEAR G )& .

ARSI I E I R BIRIAFN 5 —/ R (TEIA ) Mo £,

13.3.2 FEFEE

TERI B, B WRNE R 5 R BB . R BT HE R BIRR A4 i
FE, B—Rp B AHE A B ), H(E A @ Mavenslilvyix #£09 T B R e (B
4F) MURBTEH AR AILER T H, AT SR XA TR M,
AR~ AR AP S A RS, R5iafT Ashibiak, B0 dHa ek
2MFER: MH=AA)F, YENMAPRBAT IRRAPR—/ MR, ATEEE,
IAETE MARA b B HAR M A, HFEF IR A5 252 MEnN s,
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B SO A BIRR A 1l A R B B AU MR Ap, X TF/NE SRR BA T . 2
b, AHEARAFZ SR -/IbEF, FiANEXHBEBAeXSB%T, &
MMM =A T-B. build, testfirun, 4y BxfRIAgEERT, WIARFLEfTIAYHE.
el ML B SO A Ta N ERRUAS S, VESH FE SCHF Y A I . R, A3 R ftnunit.dll
BEAFIFERF, MR %% Anunit-2.5.5.d1l, iXFE, REREEMLIIEME YRR RR A,
¥ BARZ B il 4~ FE S R & A BT R AT IR A . X R AT . BN
BEFEONAMERERSIE S, [RERAE RS EHANRH A1, RAvH
BERR SN —FE,

G HEATRREREARNMELE, BATLAA MR, R, A
EHTHE AL RO RIE P, PR A BRSE T, B LA RED
BIREHERRK. BB LR D BRBEEFAK, BAMLFHF MK
ARME (Bldo, EFARE LA L. HT R GERERLE T RRIDE) T
AN, B —F5 kA LI — A F SR LA

R SR A BIRR A2 Gl EE P A Sl LA M. &%, BEEBMHERS, REE
CH-RIRR A v REAR R R K B ELAE ZuEL, T B el RE B S R ML) T MBS B S -5 e
WEERS, WA EXHCLEH T, BumARFS4HMESHibBFaTER—/F
&L, FTREMESHBLE —/HE, LR SREBERIKEE—E XA RRE
HUE oL, M (Ebinid HOSGIRIIVMHEiRuby Gems) MIA S, #nfA LHAVIE,
PR E B S/hOAbER, B ST E MEENRA . BanfrAFE LA KERLE
HZ X Fp R, XEERIER SRR .

Mavenflvy#Bi2 it T B ZhEBKENI 5 . XHANS CTRUEREXSHRA G HRE
FESCHEIBRYINLA . 2815 B 30 oAU T 80E MR AR E -, Mot bT H ik # (an
RTHME), MRS E EBEPRAEA -BER, i aaiim-—2 3
AIARERA, XETRSWHAMTENEXHRGEEAM], REE—6VELE—
KT E R, FIRES LR CHINTE, (HanRrENE X CLEAAIE, LA
Ja IR Bk A bR FE SO I M A B b & 048 1. MavenfF7ERY— /MR8 : A T HE
BEE T EE R, LA EASREERAS TR, 2T E T KEE
XHIESBERA, AREEDAE M 8Mavenf ik IR,

HEHEBERETAN, 5 - 1EENLREFTEACHHGSE. FEIRS
FEE R T R AL$% ArtifactoryfliNexus, ‘B 1/ILAMR Mo R T EER, @it 4A
2 V5 8 PR 45 i FE BB /1 Rl A 3 7 FE P2 T PR fGBE S i B BR . o/ o LR FE S i
HitEAES, FHB SR RN, tLinfEBSD-# Bk (4 o8 Bl T GPL-1&4%
IEE .,
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B MavenFlIvyA~sE A, 76 AT CLF B —AN R4 3O e 103350 B+ Bl SRy 2 S
DA X e SRR A, MTiTiE— R T A CAARKBER A%, RaBE5—
AR, MWEHERAE B T E IR A, REEEDRIXE R
Faan A E L RIWeblR 5 BRAT T o 2428 An RV LB 5 Ao (alR, Hhanfwpbk (%35 1 i
(transitive dependency) (6], BBLARFE - ERA DIRREET.

13.4 A&

JLP BT B RGEER A A RN . XA A ATREADLL, JARIH:
OSGibundle, Perlk SiItfbiE X, FERBATILS , AHCLEMIRIILLE 1. A,
PENHEER TR BN, KA F 8 T A M6 LR E FA KA AR R,
X FPE AR G R B E RN KB T R IRV A REGLR B — A RT3 =T Ml
FLFHBEFF

KER N RPN RE— AN . A N AR FEF AR ER =40
(betm, —A% Pun/ikdy & RARIT). Ba, St 2BIERBEES L AHYE? W
fIERENZEMNXR? BRIFFBUBERIX SRR, T ATREREEIL EfEsF
SZRERARGS .

13.4.1 W{RARBEES L% MY

e CHET XS, KEBA—FICREEREN, HEEBAREARA
HELRVE L A THBHARAENANE, E13.1HHh EREXL TXERENAFEM 4,
HELA B — et LR R Z ARBNER . —AHYHE FIEBRGR R RER . “Hit
& mARARE, EalLABEEEL T RIFAPIRIC AR AR, RN eT3hariE, HE
¥ [ BT AMARLENIRE S REE.”

AR, —AEKRE LB REXERE, HEFEAERMAR, RAMHGN—
AERBEREROZ ML AR, FL2GE WA RERMAN. 8RRNTTLHE—A2%3
fTRRITE, HAHATEHE, HEXZBAGOT, Wit ErTRHERER.
Bor, EHERAE/MNEXRE-RTIE, ARHAROME. mE, HXRR, &
MNE5EXAEVNMEE REHRE.

MiX—m EXRAE, BATAILAES, AFMMREF— 1T ER. AAYKEE &
RIS ZRBEZ IR BLiE % s X B oy (RO MR B IR PP 5y . B4, BRI ERAE
fra? BAIE—A RGeSy BLE A0 B br 428 84 B R K, ﬂﬁ AL
AT & TN R R E dBe? WE T,

(1) EXFRIES B/ B A R AR,

Q) AHFEEFRHAREA R RS EEEAR, HAEARREREY,




#13¥ faffEmes

(3) EEERHBAME FITEWTA B SRR SR IR i ek, R et BRI T PR
R, JERRERROETHRERS.

(4) TARAMREE TWMIMNG B B EERMR R E L E. |

K ZBEA R —A BERIER, ENESUERGXAFFHAPL XEAPIRIHE R
A ATRERR: shAseEis. MAREE. WebiR% . L Zit (file exchange) FIH & X4
(message exchange), %%, JXUCAPIW[ A AERIEHE, (HEEME, EE5INEAE
EZERWER, FLAXSAN SINSAEENBAEREXERN ., IESHANFMER
RO AR AR, BHERERTEMER LABRE, XFRA LE
EAE AR M Z RIS % .

e R SR B AR R S 4y MV Sh BT A B, TERAN Z AR
QAT AR BN T A

e e MRS EErp o B R AT 40 T .

(1) RIS ER—8FHEMIEE (Ebin— RS JHEER %),

(2) IRITRHE—A “B” BRGS0 H—TWNEM—RFIR4E, DIER SRl
REYARLEPHIENT, REZFRPATE.

Q) A AR RGERUE— DD (FLAMEOLENAPIRHER SRS ) .

(4) SRS IEBEHEN AR G,

(5) LEFF IR b ¥ 755 B BBt i) A

(6) X TF— AN, fBERKT.

RE ELmyIHARGE=&F LXEEENR, HELA4orBAMESEKB, &5
—REFHRE, YHAMABETNANLESR, FHFHEGEBEMANBIS T RS EREAFF
Efbsy (K ThREA e K thIEFLR) M, HARRLTERERER, mBREH
E—EE AREA MR RE B RE, — T RAB T ERBARES B E
A A, Bt AeHEBA 5y IF.

B REUGEET A E B i — A 3or A s, BOATERSBHI T, &K
AEEHA LT Ry . RIBRNWEE, AR FE T KRR IHAEAIRE THEEHBA
¥mE. RE—THAAR—TAFE LR REmM, HRESHIEm,

B, WERERES A A AR BRI Rk, 24 W LB
—AOhREREBSE NG RRIRA R HBARE, MFBEZEMA L LRI EBA
BEAREER—TIhHEE, AASWMME X B AL EMMERAE, mH, EESHAH
RAHIBAH, KK THER “He” (silo), JHHITREMENL, MilikZENLHHA
HH & 1P A1 B FsEF  RIEE D .

weaf Wlsr 24BN, DAEGAHBAER T LA S — RVIAH P s (X% FATRE
BT E—E@). A Tesox R, S0 WAL E SR EMAFHRE, —/ B
KT KBRS RTCAR S EMT AN —MESEM TSR, KBTS
s A R R A TR T @A ABABUh Bk AR AT 585y, [RIREHIBA
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ZiAEMRBA R, BiRAZERH REFHIEME.

X R — AL, VSR TE AR A E—RIER TERFHE AR
1E, WA SR ESE ATTERAIBA A TE. “E M H AR " XRLTES
RA-MEFFEARE, BREEANARFINHEMAETE, HARAER
HEBXERA N,

LB P (AN (5) 4 BE ph H R B O 24 2 BUR LAV 5 i T R B HH sk
FAER . — /MR RAFAARDE P 2GS SFDRY [FN, I dh 8 MoK FrEE ] B LA RAF
HEMMXRAR, BEXIEARERGR, EXEH. MH, YT[EERGEN>REA
b ERS. R, doHA R aTRE-TRERIRERETHRE., X
{LISE£E NETH R b fe B 0. Heanf B ABRE— MR A RPOIRRLMAE, 0
Khr EHEHTAFTEHIEE, XAMEXFBRIFRERIRFIE,

XF “anfa B ARTFUAEAAGALERARE L™ ZAFME, BRTHE Ll
B RAFSEHRWICASS, FHEAH A B SRATENI AT 5. {BAFRFF AR .
“WHLAAE" M “—THERERAREIL. 28%Y, HMRRHBESHE LM,
i anfel B 3 I SR IR & A B A A R 2L rZR U F Z A 5 EA T,
FUAGE, SREO-FRBER —TTR%, i -TZA. FLZH a4, Xt Pl
Hz—.

EREHHAETERANERY

L Sunif tHI2EEAER G, iENER MG TAIT ] 24646, Mikdiee 4R NET
ER Fog—A Rt LK. TelilRuby on Railsd 8k BhE LR M F ik, Flaf, ©ibik#
FEEEHEF, BHRRIATESHAR, A FREFHERL NERHFER
— AP OGIR R F ik, (23R R R PR & B B AR R LA 8.

HAVAK, NERMEF A it —H X, CHHFHE—A KA Bé
Z BB AL — A E484-¢9 R A [aHiFnc). EE LA REFERGE ST A
MAFE. R, A TREEAMEEL, CEHREARMEFE (SR, o TEMELRF
ARG, TARRFR), FAMEFEENR, L RRNEKET THES B IR
PR T HRYALFRFERM, AEFTELFHEMNT AU Fo
WK R GRS, EHHEREY, FHEH A XAREMEX (distributed actor
model ) ZRAM) 7T A R AAAM GE.

MG 2B TN KRB, CHRMFTRTT ALEREM. KHHHIE,
X—EXBSEMATAY. A, ERXARFRIA—RE, FaHF) FE0HK
PRARLATHAR B ELEK, BAHL, aFAFAELSD LRk, INERAER
B, BARRKSYTENRE, LAHAAME, BTERMIRMEAEZ, i s
AR,

AR




!i?’jﬁﬁi‘ﬁﬂﬁﬁﬁ%ﬂ

1A AT L H R — R ANERM, L35, ThddFRE62m R
B E) LA RIFH ARG Y, S ERMRAFA MG & (FFRNE), 2EXK
ik i Coioh S N

H—F@, wREAKFEAORADRRETHESEOHE, RREEASTER
2t wRIGERASERM, MARKRZAFEOR—/NEM. BEAEEZ
) UL, " BENAGA TROMSE EFTRA. ATateiit54ERE
XA,

Bofe, EAEEAR RN (Conway’s Law), Bl “it RGERIALIA Al dtth
B SHASMMNELS W R 6, JFEUTE AR R H i B 1R
Hskaife, ATLA, T H AR R T DRy bR R . BARALTE —&2 R/ AIBA
FER A dh R TR A, ARBORILSRAL. IFER.OH 5 B An R4 R FHRA
PR A 2 i o FH B P A 284

IR ERK ARk, 4, FEHHAMRRAGR—FMEEREERFE
AR BT " R R 37 BR,

13.4.2 WBAHRKEL

BIfEp R P2 2 AR, WHAR R —E B AT A3 & B
i, mE g BRRS AR it R B A BB JA — Mok, Bk
ey, SRRLIZAE AR A, FERZHEULT, BAORICHEEN R RS
fEA— A Rfskeiyg, B RBEBAK. muifnk, RanfrsE<F T HIERH
R, RERIH LA RDZFHENE - ERLERIRE, X5
R AR, RS BEREECRMR—17 DRI T HIEE,

WRifi, EREZALHRT, REEKZR THESRENTAENRREKLE. Tl
72 JLAE 2 R ik 2 RO UL

O B AR R AH B B A RR LG R (bhantEh R AR F—isr, ¥R

it B CHRIERGENERRA, H2LTEBABER—K).

Q FLHBRFRILA-SIRESUR B AR (TR ATRER S M) HBA AT, IpLaixss

HBA eI REER A B CRYEH:.

Q SEba] - AR H AR S B RR .

Q Jesede AP AEIRY LA T E BT,

Q A TRE, AREMEEK.

@ Melvin E. Conway, How Do Committees Invent, Datamation 14:5:28-31,

@ MacCormack, Rusnak, Baldwin, Exploring the Duality between Product and Organizational Architectures: A
Test of the Mirroring Hypothesis, Harvard Business School, [8XYofQ]
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0 SEEE N ARFREMIKK, B4 AR - TMHBRIER (F
EERNR, ALEXABINESELASEAENREES),

MEEFSEREN AR, -HFEENSEHNE, TRETANNRRERSA
—BERSMYIF . b T R — R LR, REAEAN AR TR AL,
gk, GAEE RS AT RERE BT B R, A EMNEEiER
N FGRE 8K, XEWRE, BT RRMHREGHEEAIZE S R, o
BB BR B, HEMA, REEEMRMFEIRERAEFHRA. 81
MR E AR A R ER LA B CRRBERSORIEVEMER M K. IR
KRS AT FFIFER,

Q FIFRS (MRAFENIE).

Q HE—ANBEBA A, ENREBEHEIERIRE .,

Q &fr e Tilid.

Q izfrie ik,

Q R EERE, BERTF LML,

P -TREBHAL, XTRERRIKSERBAXT "BREERITITHE" &
it .

— B ZAWE AR A SRR IREMRRE, RALIEABESaET (I
NFES W T —T), IRFRREA HHE (CARGEFRIRIZE MR EMREE R
e BAER A HlERET . RERFTLIE CHox L, KRR AL bl e
MAKRGHARIED B FARGEDB T, B, BEMCIHRS & rILABRTERXHE. 5
—Fh 5 2R i Artifactory,  NexussiH fth il dh AR BE T AL,

HHER, AR ARRELHEANDLLSJARGIR —/MRAL. Kt AHH 284
fERimR R “AFRKAFRS” NRE, —MEETEHIL,S —HHEaAR. —&
iR RNE . MiZRRHRETENWREER L. —MUTFEA, AIMRT=
A DAtesdE. frgciifbio, IbEERH, RTERIFE ik, BE48EL
[R5, A ERHTRAKES .

13.4.3 EERTKE

AR R . MBTAAFIK SR BRI R i hle, &
RRIREK ey 3 — AW B RLIZR RX £ RSO AR — i, B —A (irE£4)
HMEBLREE. BNBBREZEILHER - RARE S, FEHK ST HENIL,
PORISUER & A Bk AR BRRIE, X BB T, B2 ik mk i % A 2
WAL WAMIARY B, LU H R 75 2ORE 4744 B AR IS i, P 13-12—/ % LAY

@ HeanFF R, MUARE, afTRsEmE =R s, —iF&E
@ tedm, EHAARMRERS, ERARHLEDL, —iFFE
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} d) wewit [P st [ X0

ﬁ%ﬁ @ % SRR R
k3 ] ?ﬂ%ﬂ’_'ﬁﬂxaa AR

1 B Ak £k """'__": ——
P
TEAMIA Mk :i?kfifiiﬁ
A13-1 SRRk k£

LA R AR KRR, FEEICEERALZIRAEREN . B IRACHFE
XA AR SR BT, AR IOR GRS KAYIE, SiERBEEZEL,
MEIRBIFAR TXMEO, HAREZBBIBEEIRENIE, —FRRIERE, &£
A BT ZREI SOl T Az fa sk Sr Bl el T liF ik Ak £k

TS, aRERFASRER — B BB T, AR IXAE P Hhith A
FlEAtAKW. WA, FEWMERSE R EERBIARIZAERN S AERIR
i, XRAEW SR, MT “GET RBLBRAATPLIR DA 8 4 Skt B AW
ma, FPXFHRRAREREFFER 7, BIRCTAMIZAFREXFHIIE, mAE
ARERVIE, PREERLIZFIR- - Al LAEE X — ARICIL R, EMIZE Lo b aE e #
EEIE 9047 w85 S G 0) LR

UK, ESHMARHAR AR ARFR, HAREA “MH AT
AN BRAFR. Bk, FFRIETAMAFRIEARZ T LAE B M TR 4B e/
RRA X Zhiliick 7 B pkifik e (MM A "I LABX R AT RY) . FE L, LAFXHK
AG A AAA R T, BRRKERENT T EHERAKENY R, RLARS
REPDER AL 20 €30 N

IRERRGAREIRR R ZIR, A2 MHGRAETEE, ZERMRTERS
KW, SeBl, RIEBREZ ©, BEOARMERBBELMN A TELLGERK T, 8
b Sk R ShiI e e R T REMGE 1R &%

fILR AR E R MR X A A8, HETRBABKIHE—TF. BBiRA G %R
g S AR R R AR ALK AR . A RAE BRI,
NEEWREHTREEBEMNHERD, RkATLLX A, XbREESE, B
EABTEALTHMEERMIRE, fi X TADRERNE, HHERREET. B,
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KM YR, RRX LM T .

B ARSI RATRES MR AR FRA TR, VR =T LAGE A A fa] LAY
Wik, &R EA HENEEL - RE, RTmEtdeNaiReE . mix
Fhik R BtRm0iE, EERAERREsHTHESR - TRENEBENKES. BuE
AR E AR R K, AFTRERSshd — A, ER=1RA Lairilid 7.

ZJa, FTLAGE G R F T AORERX A IR ERE, MJailE mCIR % 2
‘X AR ANRE R, BT FRERKE.” FECITHR RNk,

13.5 EE&KHXRE

AR TIR A B R B R AR, SEEMA A, R R A
B, RRACEREBLAE, st Rin, 2457 R P B 3K HA 2E E m S8R St
VRICEB I R BRI A Ho kW, S LB E X B —A “F" .

R —Yip, BONHET — AR (BMAGEE CHEBERKL) LHRE
— AR, XN EBHIKRER PR F ST, HERK LaffasfkfnF L
Wik, 2R, FHHARERX AT, A4S AL ATRER K, b=
75 B3 AR TEA 0 2 18] | — /MR oG & B DIE , 'R —4~DAG (Directed Acyclic
Graph, HREHE). MRARE CHREPAEIRG), FEULBE THREKEBX
AT, FEafgirhie—T .

13.5.1 HEKHE
Bk, FZEmiEEmELREEN, b, EI13-2dp—FH 4,

BE13-2 {kEiE

\ 4
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B AT RAGHRB TR o1 % M5 MM ES . X Ak THEZE.
TS| KB TCDS (Credit Default Swap) JFE, ‘EAH = HR4tHT, M13-24,
ST 2 MR RR A “ LilE” R, mEAMMAtRA “TiF &Bl. Bl #
Hro |G P LT, BICDSHRHTEEFNHESE, CAR—A Tifftik, BNFad 4%
2% .
 BAEER R IZA B ORI kR, MRSk R F _ L kA R
R LA R ERIAR K. MiZA M iThdE L E B CHETA B 3hElifet, iRz
ik TR, 5 X FeRIL TR i BT, FEZELLT LR TRERT R,

(1) 248 4065 22 AR, R, RARTESEHAGTEEETWE,

(2) P44 7] fci A, e, WG| ELGaEFE, HEdECaAcCHEAD
MR, RIG, BEERRES BRI BRI A ST RACERS | 1) Y ik 4~ B Fitae
A SEHRAY. |

(3) 2R At A, CDSHHTERE =y _dEhifki. BrLL, R HMCDS
E¥ia, s EEEEHXIFRAEERN SR EFWE., AEFME R
HAEHASN R,

(4) 2t 42 Ry . anRAHELRH AT T B ThiEek , HIMEZE ik £l o T B A ik,
LR TR R Zr Bt T R . 45515, MM s EmarEs| %, mi
XK R ER R 7, BBAMRBHIX =/ LIF KB A B RH A SR
Rt frERFE. mEX =/ ANPREN R e, EEHAEEASH
APLOZEFER, mH N IZX KRS R A RN, HEAHERR TR A,
PAEX =4~ Filrd fFiefgilid e01& amillid, SE&iLsia 4% 29k
1578551 Pu

EXNEFH, AT EEN S, BstHRd)., FL3k, FRTHLEH
RAM =4 EFEAN ZEFREE R 5" XA, Am, FLHARXER, 40
R E S EREADSEES 7, A ZMEERASERASENETRNE, LBk
ro| b | ER S HEFWE 7. 24, ZETHAYR.

(5) 2 4B AR 3] F Mid2, WA, BN CRENEERHOE®E, HEVTESSH
£, BT ERA KB E . R FR B 1 & X AN BT A A HE 4R FICDS
FROT PR =~ R L AR ER R T & AR ik £, 1HRE, AnRAbEES| LW T
By R, BUHAEERIRANIZE AR X A [ A ki
g, 2R, RIFRESEHRCIEHFIRACHEERAOASETHEAL, MRNo1E
T R A b 122 (8 P T A RUCDSHR T FEFUIHIR A (4F7Y) FEZRH0ERRY. BLZEMRET)
R T, BCXAFR AR AR A A A R

X T, REENYHRRERTHAETHAY R MIZREESRN— /R A
AT, BB AEEBRNGE . MO 5 EAELRNERAGERE, MO gE:H
HERE D — AR, X2 HREN “EREET B8, X S5AEERIAE
i “RERARIRT (RISTAR{L, B “fREHAR T,
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W4, &F LRAIGE LR, fARMERASRE? & HBEHKLErI X
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FENN R EER R, Bk, A THIMRIRAEE, -BEM—ATHTRE
ARERHRAMBRER T, REME THAVEH, HTAEEESHFEREMRLHEE, R
E TS B R S S RRIT T . X TR A 2 ISR R T
fildn R, 228, RERMRWMIA & RN E N RS ' XS T Ch T8
At FE, E13-3dhIEEE LR,

BT 1R F LR SRR R S B LA, ARl & B2 300, BEAXFEA
HERETFEF TR EE., XEADMEFEEAEE (Lm3HESR) BEMER
Hrol%., ARSI EMMRE I AR, X =4 A8 ABTR A AUHE 2889 B iR 3h
T, HHAEERRIS RS LIERE AR AT H gk,

A ZREEREE R AR R EN LR A F B AR EH 4, x—AR14E
WA, IR R T RA LA EX — 5, B ILGEB R~ TR hgpt
2H PR R A BB B AE — AR Y, ELAn7E B 13-4k, ATLAE Bl B A S A S 1V2.0.63
REBEBUr s EAIVI.0O217F10 S| EHIV2.0.11, LIEBE IRV SSHIESLED
V1.3.239641 ik 1.
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e R T R ERR S TAL LB, NRIEE 54 A e
—Fly, ERAZPIIE BRI SRR, JERRER AR A I R SR E R
B EANEMER, BREERSHALE#4 (propatage) —iK.

e AR RARTES L TR RRF R R UGHAFMERER . EOEET i
frigek, BEAEBS RS, 248 mEhRent, EwEsa bR eRit— AP
A, MRAEEZFFIANIIEE, MRS IRERBRAS T, RARLEBRITANF
BTEEH [HRIAPL, 7k e b iZR Bsh 2 5 IF IR, TR BB & A/DOBESR 1 Al

IR RER LA H O — AT EE, B4 LA ECE SRR AR A .
fEE3-6/, BRI RMES I EHIFANTFTEZNR—FRE, KA —EAPL 4
THENX— 5, ITARER T —40% V10, HFEET FFEVLI,

< {EIX 4% BilbfTEriie ok
- (i or & Bt frikpife &

UG
TR AR 2.0

‘ CDSHRfiTE | _‘ SRR S |
| 1.1 1.5

H13-6 HEFH X

b s EHAZE T EAMTEIEShRE. SobRR, 5| %8 i 031E
ATLARL.04> 32 b BV A THER SO, R T EBA G, FTLRRR1.0 X L, HA
HEET. ~BTHEHPEREFERTRE T, RIS, FEEEGE, “%
ZA S " RAMHBFEARBAAERENER, B, REFZERNS, Bk
k. i, mRAW (BOFZ) BREAH, WAMERERNRESEME
—g8, UL, SEEAMHILER KRN, X’ —EW A R,

13.5.3 fHARHMREMAEHE

FEAFA HREA MR, BT EIHKER AT E MR k.
AR EMAIM, BERSHAPXH A EAnuE Mk, MR, i 1E8m TERIE
RoE)m (PeanE sl Bealor & 2R 54 EEME) , A EH eI, X hHRIE
FaE, (R UG B AR L SR B A T £ [ i)
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B ATEAR H, R R R BRI SR FE—FK D, —Fm, B4
RRFF S B EMBHRRA—2, LARRGEIBEFOSREMCeE Nk, mxn—
Fith, EREMEKEBRFIRESH SR, BoHEILRT A 85X ERThR A K
IRESR . K2 SRR & b, M EHFAIRE LLEERT , TERR R 24 EFFA k.

W E EHRBAREN, — A XEOEELR . X EEBFRANEERESR
£, MERFTRBIOE AL RIE A AR, @5 ORREDRE Bk A b5 h
FAPIA E5 A, X, SM¥ERERRLH. mRAGEB/, BiFstibB/i P
HARA - — X B Rl AR,

R n L i i 1R th URBTTE 28 BRI AR BT &Y, R4 Bt X A 1A el
& BRIMRER. RIS, URRTLAERHINT -t & 68 e fk R {4 B 8 W T 1 B Thi
A, ERPIBERAEANSRERA, XA-REREE T EMELayimEs, &1 LiF
PP A fpR R[] REL Y3 B

PR TR ERES T, ATHEMENE DL, R EREERELD, RS
A AR GRF . IMREAARTR, RABREFE =7, R EH SRR
@B R, SARER, BRI A AR AR AR AR T,

AEREBAIER T, HPABAFFE R FIFR A . 2R, FEEFHTAK
WA ft, RASE R, tanfERB R (RfEMEAfR) ERBRELR & Ebug
SRR “RIER” ARSI AR5 R Y R ATTHEE

PRELE “FARFRAMESEE THEER™ M “REEAKOHEBIDEAR
WrthITILVR™ ZIAFHE— . — 7 RIRERIRFER 75 R Alex Chaffeeffy— &5 3L 3L
[détguhliR B[y “TEHURME L™,

13.5.4 ERFEMENX

ChaffecfV B UG, FEMRMIE P 5 A —EFAAh R 270, BIJEAS b bk isind f 4 3¢
BasE “Frk” (static), “BOA7 (guarded) F0 “iGEK™ (fluid), “Fik2ER" Y LU
Rk ARG, PEMEAFIERE, “TERET" 1 EIFEBR A TR —E S
EEHME, mREA ERERT M EEKEBRAETEEME TR, HHiXkE
BAWT, BRIt LI REARICA AT, HERXA LS LRk
A PFRR & BARICA “HFRRA", “ARAT B LlrkE T oA “BARE" IRk
EM, BIEASHE LUEBRIBF B, X /MRER B8 ZHBA, X4
D T BRI )

EHE, BABEAZEY T B RS S T8, Wik TRRRF—E2
“ECHHI” (green), BIAGHEE AL H BhZBRE _LUFREA RIBRIH IR A S B KW,

TR ER B 13-7 R BRI AL . B I CDSHRAT i 5 | %8 2 ial rofk wgiisk

@ &R Rich “HRET., —iFEE
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B TEBRINT MR, TORERAURGSI S MG E Y HERT” MR,

R —F FRXfHR, COSRAERIERBER 7. FRANERNLK, K
ARG S I SAUES 2 AR BRE B2, AT, BARAAICDSHAT S
ARSI AR, A ERME BRI ERA, RS TR A
T, MERERREY WARY, FECDSRAENEELILME EOFTRE. B
AR B I SR ST RI T X MMEROIAR “TRER AR,

PRI, “WRBURME " TTRESEOT AT, e, HHERFHRY S| S 2 i e
RETIGE N TEHRAT, SCOSIHTAE—FE, UCDSRMETIELBEFRLG, &
DSIFRAA - VoATH . ARAROSISRIK 1, BRSSPI/ e B i
BAWT. RFANCDSRIENE? EREROFRAR? HREETHIRG, #
BRI, SHFER, XML RTEBAK T “BURRMY", ChaffectRH|, AILL
{d—FRBRAE B 3" (informed pessimism) ) HERs 11 3B IE B B4 Y
A, FEXHET, BRMEIEIENY WL 1, (2 R FA A
Rtk , AL O 5 DA 2 45 S0 K150 41

e B CDSH8 (fr 1%
w‘
{1 2212 2202
Mo %

B 13-7 iR sk 1

FiApache GumpE Bk #

AJavatt St ¥, Apache Gump™ vAHAZ F —/ MR EE LR, & & ApachetJava
WA F e, LS8k ® T (Xerces. Xalan. Ant. Avalon. Cocoon, ¥ % ) #F
AERB TR TEIRA, AT LGFEARERRI 72523
AR X 3 T BLEGIRAN AR, VAMRAL WA 69 B A AL R TTVAEATAL R, M F il
TR KGRI B R A AN . Gumpdd B A7k R A f 3hA A A £
FeF KIEAZ, RIFEA T T A KB 12 2R 6,09 T B BRARIR D] — AN 5T A A a2,
CHXERAGMRBIETHERTEATK, AEEHFLEEREMRE 0T S
RS, TIAZE[9CPgMI]Z T MGumpt £ 5 &, RATK, 2RA ST,
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% Java R B P 444& $ L4 B A AL 6 Java APIEY, Gumpshiisd 7, mAfT B,
b4 Ant#F2Commons, KA GG # A4, ABFTAFETEZLZRZAN TR GBA, X
AGHAEFHELN —R: REREAORHIXEZA, ARG HARAERE
( backwards compatibility ), H /£ A BT ik &9 7 ik VA X FF 7 KAt s e 4aF X &
B AT 5% /) 69 =1 )3 R K ——R A B R IA RE — B AF.

13.5.5 {BEIR{H

BREER T (A1 T RESR L DR ER MK 7, BUfMi P A B ST T30, Joeihl RO Bl ik
ERA —MAMA, BT S B, AERE, QB R THMEFA,

XA REX BB IS | FRE ., A THEAGA, BFEERRANDB, FRHTH
BB, hWEEHEA, F5.

4 N ERIR, Bl BB BN X oo B aksh TR H , EEreR ARG e
W EUEA MK M. (R PTRES R ATX EATURY “BiZh” $2HH REE, f{HiX2efCRDRYEwT
PAFEA PR RS TR, MRAMDRE, Xmes T, XBET, REFEmAE -4
A TEA R, XA FBERE, EELMAFARENRARGRANB, XA
B B AR AR — D FTRRLAS, X R SEATTLAMEIR, 102, anRAEasEt sty
i, BIERBUAEZILM, FAXSFE—M “WERE", mE 3-8,

A H#EB

1.0.21

BE13-8  fAEA iy d i

HEAFBMAMA RN AEERE, BSTMHBAS RS,

gnATATA , AR UAE RS . 2, mRRCSRAKS, A8k
SIS, I EREFTRARRBOD AT, B ARG A SR R Y A R
B, FTLAMREE CATE A LHREFXMMGI. 50, REEIER/MOthb
W RH AR ERR: MRENMAEE A DME RS T ENA G, |
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FRAHIER, FLAXEAMAGRES —EANhmE, TRETk, —EERLREE
GUEPR R, B Rk BLARIEE AR ER A TEA KN, wR, ETeW
Bﬁﬁﬂ”llﬁlﬁz?ﬁﬁ: E“;LEHE “ﬁﬁﬁﬁﬁgﬂ Wﬁ“%'ﬂﬁﬁﬂmﬁﬁq

13.6 EETHFE

AL TH2Y 2 RE BT I AL AR FHAWB RS, BHER T mf
hEANAGORBERAL, URY—NAEER, MR T FRKENEES
BRLL, mflfE4Lek sy . {BR, WATEEA R T4 faHE iR .
XRAEFEEY, FAEKXSEBRT, S AR AER GG, mArdeER
RORMA KRR, #Tk, RNAFHEXATRE.

B, BANETHEH S EY ST k@ AR 2RSSR anfal {8 A S0 R YK
EERHENIML, BT Rf AR An e (E I Maven’E 2 (R i .

R B CEREISE, Bardih LA JURMHRE 5, SIEFFIR5 H Artifactory
FiNexus, HIMEAJLFLHE, LbinAntHill ProfiGost A 111 H SRS .

13.6.1 i mERIME/ER

R ENEEERTRE, EANZEENELERERN Y. REIiZEEMBRS]
goE, HAGHELEEEBAEMENAE. ATERX—R, BAEHRAEREALS
X T HGRTENRANS, BEAILaRMEA.,

At 2B 2R X sk (BEBLEA K, HRLEER
RK). ZEFFETN, REERFEMPREN. EHik, ROARICE =R TFIR
AEEHE S, MREEFEREN, RATFEEN. 424, BEddHAMiAxes
FERANRE K AR ER A RAE T RERKERY. C8XAENRERESRSRE, W
ARTRES FHRBIRTH AR A, SEPFEEXE HAR AR PRt —eE R ks,

xR R £ it ia], #R % -ERFENWABEIHE, CUETLAER
UEA B R RARNEDR Ef, dMTdilbkil, XE2EFEEN. L, %4
e H A RSB B E T/ AR 0 R BT, wTULE A iZ R A< faMD5RS £
AR A FE A RLRRAS . PRBERTLAGE Al R0 R R A 3R (—Sufis s Al IR 55 2348
gt AN ThEE), el LME ARAEHI RS, HLIRER, BB E & H RN
) —hsr .

B (B AU S PR A AT B, BRI, XN B REMSMAERAID
BMSAN L, FATABHEEF Y, MiZBRERE, mARHTEASEGIREE
gk

XA Bk, RETMLREEMIZES A 8BS0 X BB M A
il A BOZ SRR SRR A . — Bk, MR ARSKS DB WEER 1
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RN, BERASFE. XMMRIANMIZHEE, SHESHENGEMNRRESICE. B
] e T R A s il AR A M —FRIR (MR PRI A & GitsiMercurileiX #E#Y T
B, ixseT B RBOHEESFRIR) . AR DRI iZ 26> (HlanJARS
HS NETEFE) A4 3 Emanifestd,

A RALONE - BF, EZERR, VBRSBTS ZX BT
B, Mzt r=fmpa - oitREiz -BxTd.

AT ELE, ATUAHSM—S ) LT, BNsn—/A S 130, FRRE SiZwEAECER,
XFE M R AR E R Xk ek _ B TRt , (REkrTLLiC S BRI B AR E T .

InFE AR H Fox R o5 2 BRI E, IB A rTCLE /> WebfiR 45k F7 0L
XY, ARG, WX M, EICE E A RO R R ke s, i bk ax R
TEE N

13.6.2 BRIk SHIMERES

SLHLERE KT BT . — 2R ERhrREIw R ER, 2L
fa R ER TRk,

8T, ENEALOTELLATHERE: %%, oo, aahftiewaid. FL
IO WO AR =R i B

Q 45 iEH Bt 2 G 75 2 R 5 P —3E S i

Q e AR Bt S U e ik iy, HEHR Lsfr ek

WM, HrA BRI R S B S S S, DERFEARERER.

O P eWiEET B A R e RIS E B VAT 3iidp, HTF ik,

Q ZAbr B R WIS H, WHEMSH P SERER AR,

B # Rk R AR ATETR KPR, BB BB MBI R B % 5 I i
W, 7k M R B ik B i e R R &I S, BN AR B4l T 1Bk A — ot
# A REH T F LA Ffaaepr B,

Ml & R A LA ERE. TLRENRE—ITREXEREH, E81
L (i E) ABaTLAThRIE., iXFE, EREWAGE S| L X RAE P MRE,
Byh, HLETLAEE A fiNexuss ArtifactoryiX #EAVE R T A,

13.7 JH Maven &3k

MavenjgJavalii H (i ) —Fr el ¥ MBS T R, LHE, EAKBEEEH
T—4-2myLHl. BIEAERMaven) FAbThiE, th el UL {E &80 ik i 8 o
HE. B, LR[LAERIvy, ERMEEEE, &F &Maven [ EBIHEE.
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B A fJava, 384 ATCABk X — 7, BRI EVRAR Jnii Maven & Zn{a] g ok (i s 7 28 (R .

mEiER, TiH AR MRS (2R13.3.27), UREHARFHH
i k¥, Mavenift —Fidh%, "TLURE—FH R CEXFHF KB, i rIMavend
e, bt B | fkifniEd, SfEh—4cE KRN, B lR&groupId, . artifactId
fiiversion (XA =THBKRAGAV), X A THEE —HRIA—-ITHR, &F
packaging, —MLA FEAEAEE, 7EBuildrp il BiXx 2 FHHRY.

groupld:artifactId:packaging:version

Fedn, 245 B T Commons Collections 3.2/, ALk an T #s 24k ik it -

commons-collections:commons-collections:jar:3.2

Maventt X 247 T — A 86U%E, B8 T KR H WAFRER I CEE (HE
feb i), XL EME TIEMD B b A RE HBIR AR E. WTLATGMhttp:/repol.
maven.org/maven2 3| KX SE R, SRS ki T Maven b 9 — AN EESCHE, AR4 244
B HF, MaveniiHZh THE.

{EH A~ 4 Kpom.xmlfy 3L - fEMavenrf FBH—A T H , 40 T Fis:

<project:
<zmodelVersion=4.0.0</modelVersion>
zgroupld>com. continuousdelivery</groupld=>
zartifactId=parent</artifactid>
<packaging>jar</packaging>
<version=1.0.0</version>
<name>demo< / name:»
<url=http://maven.apache.org</url=
<dependencies>
<dependency>
<groupld=junit</grouplds>
<zartifactId>junit</arcifactId>
<version=3.8,1l</version>
<scopextest«</scopes
< /dependency >
<dependency>
cgroupld=commons-collections</groupld=
<artifactId>commons-collections</artifactIds
<version>3.2</version>
</dependency=>
</dependenciess
<z /project>

L M EOH R B I, JUnitf7V3.8.151Commons CollectionsfyV3.25k 2 ¥ F 8 5 A Hb Y
MavenfiE, {if & {F~/.m2/repository/<groupld>/<artifactld>/<version>/, ZHbMavenfE R
FAMWTHE: BB KA — 1R, hRMavenfEifI0 H R F=HroH A (F)5
SR FERIYRR) . R, ol EREBNER . cest A R E ML %1% 5
A, HAbeTLAGE ARG EEBR DS EE: runtine BIEHRIFF R EEN K,
provided iR RIFHHE S LS T A REAE, compile (BIAH) R&iFH

\ 4
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s f 7B RV HEL.

AT AR ATEE, Hani1.0,2.0), EFRIAMERERA. AESERAL
ENRIE, HIESFETBAOFE, EATALMER, mi2.0,) BAEE—-TETV2.0
BIMRA ., R, M4k AR, HEI{EEAMaven— S E e, hBkifisE LR, #45m
B BB B R4, s TR,

%55 B &0l A TP (—AJARIH:) , HE RS rfEpom. xmlh H§ E HY 4
HrEEh, LT, B8frfr4dmvn install & 7EZ HiMaventl] B A B — A
El . ~/.m2/repository/com/continuousdelivery/parent/1.0.0/, HTFERIICLEHETIE
P AIAR, MavenZ B CHBITE K & Hparent-1.0.0 jarfy 3, HHHZHIXAH
wp, Bl 1Az TRV B sk AR AR o e 2 EAVRRIRA Y — AR Bk Ui [a]ix
JARSC#, Maventh 23— Edot pomEBF—4~BF, EESEKRER, L
{MavengE IE MG ER 1533 (K i,

A RHABERE wvn instal 1fGEE & Lkisirir-d. b THEBLX—A,
Mavenfi2 it 7 b2 #2¢ (snapshot build) yE&. RELERAGHE MM T -SNAPSHOT
FIja8k (ZE LmmvfilF, ‘ERtAk1.0.0-SNAPSHOT), 4igfrmvn installlif, fEi%
A5/ HF P, Mavens G|t £ Hversion-yyyymmdd-hhmmss-nff HF, FTEIX
A~k BRI B Bk Rl ADUEEL. 0. 0-SNAPSHOT (o AR 72 BT A &) BB AHh
g A, ©

BRif, (ERRBER, HREXSLAIL, HAXFARIEERAME (reproducing build)
EHET ., BIFHDERIEFERERRS S ER— R AE, HieBRSENLZ™Y
MASH —s, REEERIHENRYPREGFER, Rf5, ¥RERTEAEApom it
rhiMavenfy R A< 15 5 28 o] (i FHRURRASTE B . AR AT TS EAEAHb AL 28 kil — i
FREEN TIE, B2 nILUGEHE M — T A Ipom3C 4 3k FAB B 2.

A7 RAEUHE - TMavenfy A ik, fRRIELSIHAOR, RAFHEFHER T4
FERUAHR B, ARMAEHLNR MR E T, S03% FiMavenft) 5 A SEH -t AR i) £ Bk
W HME, A ARESEXHEEEEE. R, REEEEE, HXH I RAENE
R ANR{IRMMaven & 2LERAVIE, B ILRF Sonatype 'SHIMaven: The Definitive Guide,
O’ReillytH it il . 7E3XH, WATEFHE— FZEMavenh fRATLAA— e A kiR B,

Maven {k#iE 4

tbdn, REBMBMERTE—HEE. nRERE—kE EFr-PrIm A, fRarCL
E />3 B (parent project), ERSHAFEMEHMN WA, A LEEIW
POMJE 3, #i<dependency Management>filff<dependencies>®EMAILLT, 7

© A Hp RN & R AL R RS . RARFTLAHRM (snapshot) {R7F{EEZBAREAES, |
EAETHEE.



13.7 H] Maven & &M v

&, AILAEX—AFHHE, TFHR:

<project:>
<modelVersion>4.0.0</modelvVersion>
<parent>
<groupld=com.continuousdelivery</groupld=>
cartifactIdsparent</artifactId>
<version=1.0.0</version>
</parent=
zartifactld>simple</artifactId>
<packaging>jar</packaging>
<version=1.0-SNAPSHOT</version>
<name>demo< /name:
<urlshttp://maven.apache.org</url>
<dependencies>
<dependency >
<groupld>junit</grouplds>
<zartifactldsjunit</artifactId>
<scope>test</scope>
</dependency>
<dependency>
cgroupld>commons-collections</groupId:>
<artifactIdscommong-collectiongs</artifactId>
</dependency>
< /dependencies>
</project:>

XHERFTTLAERCB B R EXAIRLEERB T, 8, XBEAjunith
commons-collections#E A EEEAIRE, |

H AT A #gMavenfy il , BEREREMAEKEL., AL MIARTES BB
&, "TCLiEMavenIii B i —/-pom, E B ESIH. B —MREBFE (H
artifact1d®&A) W, PR <packaging>fEBE S Hpon, WA RIar, R7]
CAFEAERE— A AR X A ik sny s B i B 56 TaxX A-pomy &k #l, 40T B

<project>
<dependencies:>

<dependency >
«groupId-com.thoughtworks.golive</groupld>
<artifactIdsparent</artifactId=
<version>1.0=</version>
<typespom</types>

</dependency>

=/dependencies>
</project=

Mavenfi —/NMEF A RAREE, B EfeoHri B hayfkH, HEIFRmLELARE
BT E SR, WRLL R A R, RE&fTir@mvn dependency:analyzeB[IA[
BEXAHE . L AIMaventR i A IF W.cxy9dm],
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13.8 /&

AZHE T RERELE B — B Tl A RE, XaERrTsElb A m BT A/
A, FEE R BRI RS B R ik S BT = LRI . IR EX — B BRI — Rk
B A2 TR Kk fE Al R/ B ESKRI IR, /NP RE . R —FR I
PR o iR & -4 1.

A5 B RIT o R — AR A B R A R E N IER S AR -FEFmix
i, MiH., MF—AKREHH KU, DATLARS LERE, REERNRE. A
2| R ARG, AFHEMHE T BRI, BiR AR R ik
LRI AW B A R L. AnRURAYIS DB RS AR S A ROt S A BT
MK, CARCHIEYMIKR L T — oMt 2 ERYIE, fREVTLE Bt el sE R R EL iR
FIEER, T —THIONANEHRHRK —ELIET JLERIEA KR, BAREF AR

" RLRRIYRLZS BUL A, HEIZEATEE R SRk,

— H R X R, 4R, BT RERRR TR S A B - B et A &
B ABOR Bt R T . AFLRTA IR T E S B r ik X
ABetE LRl 2 R, SXFPOGEGRA TR 2 IR, B R 25y SO
W BN ARFRAN B BRI, M8, XEETHNARFES RIFIRTT,
RAXFEA EE ARG . AR, RINBEIIRS KRN AR TEkEX
R AR B b AT L . W ARMER Bl X —FHEEZE 5 B SOUA B SRR &
Hit, R—EEZEH—RFHBRIEARFERSHIFAORT, UEEESERHMRAMGE
05 R AG B —ZH A ST RO
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A SR (WAHE SR SR TEH RG) AT 8RB ER &R
ERID L, BAERAR. SoF. BdRAEE . WA, F%. Bim, EHRA
H-AEEAME, LA - TEAENARFROAENSS, [Hitddy RgEics, B
Rz R FFRUBURLACRL R

— B AR E — &8 &, sHRAELLFA A2 TEER— R4 2 e A
ET. KX KRIRBESEHAITIEE, BEEEA - Ehoh%E, BiLl, $ENEEN
0 7% 2 P BA ] (8 JT el A= 43 1) SE fomies 280k TAEE.

BiieiF—rmILe, REHFTERAEFHPEAFNOEE: 2X56H. 2
Rt — S RLAEH, EMEMTLIREEE TR —&RE. & THERE
EHIF AR AT Bn, BRERERS XA —HEK, UKD L T
Seix g,

AR RBERITRO RSB, BRINM\BEGFEE, X5RMHRTRAR
PEWAKZATT2RXFR. WBERAKLEE —FFLBRRT R, ELA—FATERGAER
IAEART —HEBAE SRR, B, ERBEKEZRES, RFBFI =B HE,
ERERPZ—., ARG BEWRR T DIPRASEEE . 5 Rk,

SERMEBAE =, £, ATEKGMABRF—AFRE, JFECR 12X,
XEFF &N AREMB AW ZBTHEE, MAZHMEERMIMRARA ., 4 LB bught,
HAREMMRMNN R X B, KA TEHBET L. MiZRMAIAE
AEEIFEET. B, HTERHEH I FhE S Rk i ——R > I RE S
WEFFHMRASHES R ET. £=, YTFEMNMARFEELERAEY, HY
FIEGE A b — B FriR A Fpidi o ooy SN, o mT LAGE FH A: dy IR 4y ¢ (s,
SRR R G RAFAVIE, IR RGMRDN) . o 3A%E— B IR "TCAHC RS T
MENXS “Ed SRR X7 AR,
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14.2 MAEFHIRHE

i A I RS B HATESCCS, £&H M/REL FEAIMarc J. Rochkind 19724
B, HEifEANAZEMATRERRAEG RZEHRMNERLT¥E, HLRCS, CVS
filSubversion®, %2R, Wiip LAMRZFE L TR, B4 TAEHSE B85 &M BERE
g Eeminte, L BikTA T Ef&Perforce, StarTeam, ClearCase, AccuRevHl{#
# Y Team Foundation System,

R A R R R A EE, BEMNEHZDVCS (Distributed Version
Control System, 437 FARAISHIAEYE)., DVCSE A AT FIEFBN (EbAnLinuxphy:
FRHER) FIFEAATAOERM. 14.495%i1HEDVCS?,

HTSCCSHIRCSHAR VA AH, FiLAXBHAE T, MAEEHARIEORLGFH
A fE W 3B B AR BT R .

14.2.1 CVS

CVSA Concurrent Versions System (JF&HRA{ZH]) ES, £X8, “HEk™ &
BEAFEA AR ER—EEETE, CVSE—AFEITAR, BHERCSEET
T, R T —EWIMRIRE, L ERRAT R TE PR S SR, mE i
BHRKEI XFITIRES . &8, ER/HEDick GrunefE 1984~19854E R ERHY, 19864
Ve b —shelllA % 77, 19884F #;Brian BerlinerfE#5 %] TCiE = L., CVSEARZE LM
AR A3 Hl TRT TIREE, FEEANEREE—ATRAIIVCS,
CVSHMRAFE MR M R L Bk TR L 1%, HhBREEME, CVSRIAAH]
i (B0 “HERT), #kk, Xth2FECVSHIEESHL.
RBACVSHGIFE, HEthAREAB (A FER), Ko f -EEEHEMRCS
HR Ak AR o R SRS SO B B AR G0IE BORY .
O CVSHar X e A O PR AN — a4 B, R EL
RIS, XRESE KR, Wil b5 AMRsaasin,
Q A 3k B A T RGN B2R, LA A&, &501ER
LZaERehzE, mEAE-—-1Tao3x b, RIRBMECHEILE A& HE 5 —4
R bW, BIRE RO, (BIREN BB HE, B2ZiEEAK,
Q FECVSHITHRER, TEMESRDERMEN T, FEHA TR A E kK
i, XS BT,

@ RIS Z B E S T — RS E f e iRdEw B2, {(B{A%8E A2 Subversion
2 k4 1 Collabnet#E 1y, B 1R M Tk L 5.

@ M FFEARREETRENTLE, 2 W [bnboMF],

@ RCSIRSCCS—HEIEAM X R EaTLA T1E,
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O CVSHUR A EH AR T4 E, b Rid, anRig3 o RS sITH RIS,
R ER T —F AR E, R, mEASARMERAE, BT AR
R TRER AR TH, X1 ARBEER R R TEtks), EEHREL
TRAEML .

Q THERLPRE—REBEE. AEREREIBHE:, REEHEN—AFT, X
ka3 T IRA D &2 .

O gy g — AR E R — AR R AR TAE,

O CVSHY 3Bl R —A 88, FRLATCE R bl e - T8, Rk,
i) pn e | i

14.2.2 SVN

SVN (Subversion) &M T wARCVSHIGR AMmixitAY. Hik, BEE 7TCVSHR
ZialE, M H Al LARAEEREOL 1, ‘EEBELCVSHESF A, BRABBCVSIH Fifaikitay,
FRIOR B T IRIFERO A 48, TER R MEIF R S, XA S VNG (CRF TCVS,

SVNH i £ 4F FRYRFHERE A BRI A 18 3E T SCCS, RCS B A2 S i MIE A 453k
. SCCSFIRCSHEME A EAR ARV ERARIT: GRS FIARD iy SO E %t
Ri—A~3CHF, TESVNH, RAIEHIIRITES T (revision) ®, BHRE/4HFERIXH
B A k. FTLASE S MET T Bl 2 AR rh B A SOk — AR B, BR T 33
VAT S AR SRS BEASY, deltasih )& B HIFIMHBR SCHRIMR 474 . TESVNH,
BB REZ M HPARE, X -dBEE R, HHR—-AFrEiTRE.

‘@. SVNiEF A4 T —4 “externals” 4L, LRI LA EHBI H —MK
AR FEAEE B R L, o R T AR B R EE, AN EFTH A
49. GitiR4E T —AE 8548, 40 “submodules”. BT —AMEEIR
AR EF T A AR, mEANEFaRA § THRAE, T UM
XA AR K6 it 48 (RFR. LT EfsrpmiF ) e s
A e RABE P, ™A Pk teA 2] C A28 & X Bk,

SVNURL EA R s AV AFME 2 kAL, [RA SR MBI EY, AR
XX R~ hRAE D . AP A METTIRA BRI THA2”, #R,
AR B L TRRAS | AR B T TRR A28, /% mT BEAR Jn il 8 32/ SO S e fli 7 i
e, SVNAIXFFICHRT 208 B3, CHEBMEMTEEE. haklid, xixenz
R, HhRA S5 2 S S e AruRR A= 2 i 5 2] .

@ NG “TEHE" (changeset) Lk “fFiT" (revision) $HiF, {ESVNEEEHT “f2iI" (revision),




F14%F RREAFEHEH

{ESVNE , X FTHELS#ETRE. EABLEHRENMEXM, SVNER
B8 54 (copy-on-write) PEfIfal kRN B il T F-M. WIBMBI, EASVNRE
HEA =AF- B3, EfRtunk, tagsfiibranches, 4 T @I —4+4r 3%, R¥fEbranches
B3 B4y % 4 018 —A B 3, i crunk B4R 1E S XAV BT IRA R 2 5 1
F YR GRSy £ B R RIT T .

Hsg, YRAINIGIE R4y X Fitrunk #3457l R —2H 3T R, A B9 ZfETHEA—
Bk, BTLL, SVNRsy T IEJLP AT LA RBRAI ST . HriE thR IR RIS
AL, RRBEELE -/ 2 tagsIBFd., SUNFARX obrEfa X, BivE
MREYEARTC. WREENE, TLICITHREMRAEFIESVNR—14a0 3.

B4, SVNLH —SLCVSE, EAEAMBRTE—6 SURRIRIM AR X
AR — AR A, thatRin, REHEE (tkin, BEF - TRk THENE)
AT CAEAHB AT T, XL AECVSHdITIRE 2 T, BifEP AR EEIERS T,
BT LA AT X R 1, BRUAGERERISEHT, mTLAGREE T1E,

Rifi, ‘EAE Pha/iks SRS 4 —SHENLBoE, Tk,

0 REefESiRe T E, XELRA, BRESMREEH TIENFERAZ 8]

Bt TR R BIE SR E 0l H B — A RIS ER#RES I .

O SVNTEA#HZ i H FERERZE B OB B S (R FEARFD FE A~ JCMF ey svn B 3%
th, ATLAH A AL R H S EFHBIARIMEITRA L, EETLAERAIARR
REMAR S TRAE L, REANBNAZ XM, (B2 ERAESFEREAL,
HEFHIR,

O RERES SRR EF8E, HEramiBEAARE, RE i ES
AT, TERZR TRERESET —FAmERES, AFHENT, XREHEER,
BAEB AR A BEREAS B3, BEHEL—IK.

O #4475 (revision number) {E3§ERIMHEFZEME—0, (BAREIRAREEZ [,
XAEITSAREME /. Eedn, B TERER, —/MUBERE B T LB/
A%, FIREESNBIT SR EERDENEIT S —RILXRPER., REX
WA/ N, B ERk B SN EDE Tk L R DVCSRY L sosh i,

SVNYMRLLCVSHFE £, Bill, SubversionfJFThR 4rh HBL T A HE R4, 4n
B NP RER AT R MIIE, & SPerforceix 2 Filk TEES S mME ML 7. &
i, X4 5DVCS (EanGitfiMercurial) #8EL, stEBLH “EiFHRICVS” RIBRIET .
1E #nLinus Torvaldsfyif . “#RA={% 7% EMRbE ACVS™ [9yLX51),

Ait, mRRHE ThRR A RZNIE, SYUNSREBLH T,

14.2.3 B EEIZH RS

K TEHEARRRER, IUFTHAFAEES SN T . FihH
http://continuousdelivery.com#R {5 Bk {5 8. EIRE AP, CHRJLRMEREREAMHN
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U, TS EiiER B Ul e
Q Perforce, #EFHIMERE. s[¥ RMEFIEEM TR, ~EHENRERAEFLR

£ LN EI 7 { H Perforce,
O AccuRev, Rt T @ ClearCase i FE it T8 T iRkAVIF X AE D, %A ClearCase
2 KB I AR 4 ZE R RE.
O BitKeeper, #—/~EIFAIDVCS, M ——/ il TE.
{7 {# F Visual Studio, FHPLEKMITFS (Team Foundation Server) A {RHIERIA
¥, E5IDERVEMA THER EHE—RF . &0, &R AHEAFEHEMERN
£, BAERA R Perforcef]— B F R Hildh. SVNBEETFS, HEHGE, ki)
% FU B Y A~ A{fi F{ClearCase, StarTeamF1PVCS, Visual SourceSafeft) #3E F:  & = vink
W, X ARAEH RSN —AEE, FFLAUIBEE £ i Visual SourceSafefty HiBA Bz i%
O bR -MEA XA RER TR LY [cSuyOn], 4 F#EIBEES, HA1EILEER
SourceGearffJ{i 7% =& Vault (TFSHAREL T — A HEREE AKX, BERMAHET).

14.2.4 HFIEMRE

KRR AW ARG X F RO (RN 9ed8 A0 TAERI A0y — 4 SO, A& PR IR
AFEMN A AR TEX N RETEL), WaskiZERE. BRI, AT REHE
A3, BHRE-TBIMNIE, XE ERAMIEA PR S, Rif, FELL,
ERHK 7R ERAVEE, LTHREARRREAS,

XM BWL IR ARG Z ISR T A BUEE ., BB =T LA
R, EEEMNZIAE -NCALTEE-IMR L. WRTomiTHEHIE—NMAEARS, @
Amrita LR L E MR AEHIEPEDN T, Tomgi&#hdam, MEEERF. MRBBER
s, HEALXPHEIRIE, RXRERS K.

SRALHLA -2 AR XK LIE. EAERABREHSX, mEk#sHT 4
ik, BIRBEHBIEE, KRKAZFER TIEER 30, 3B AT REHEXAIR
HANESMETIREE I FAEX R XFRRA 6 R G BRRTE AR Z TR A IR
Mgk, FHAERR BN, EXER-SEIRA xSk, X, AHRTEL
AaEry, HEMBRAFEFRARIA [ - LEEHIHEHFNESR, EARHBTX
TS, H R EBHINKRBIGXA PR,

R\ILFTEANETOFE, FRBARN CES KWW E, T 6,
ERBEEAEdelta, i R RE BT - KBLMESR, Rifi, ENRKESTARE
RGAG R, M TFHETXEREU, FRBEERIZENSXHEFRIE TR TR
Be/hRfL, FTLA, anBenlEfEFFRAMBA, &S THEST, mi SRR TomiLEF £
HAfFA, FERTHEAT, MMlMEERRE ZE, MATEH ZLINS R BBenfB 547,

© I, VSSHARIL. EERVSSE, TG RMM— ke B RF (c2M8mf],




‘E’ ¥ 14F RAER AN

o E B Tomt B 617, AR AEBREELETIT, FATomERE T, =HBenfzZ
it, KRASH RESIR S MBILX A AR, tbfy =k, (RIFTompYES, R
fhE Mk, REFLEEXhRORDBIEREAEHREBRE T .

3t TFEASIAMTERBBITRHALHAKR, FRURKEFIER LXHAR
W, “XEHREAMRLER? ™ XL, XA THEGENT, EREFEEE
T BB 5

AW B — e AR BIRT A P RO 6E R B TER 2 B R R R - P R
8, REROHHEHSFERBAREER TIE, RER AERE, XEHLEET
LA LE, AHMRLYREE, LHRERYEAMNS MM B L, (B
HHRT, XErhZLBBNRMR T, mARLosh. RASURER TRMNENR
HIEEL, MHRZABIMERE, A REREACHIN AR BRT A H- 00 2E 7],

12 00 IR AR — A3 R AT — i S LA AL TE, thde B A LAY, BT,
LA i) LA G A4S, s M4 K EER T . SVNTARIE
6T B R L, Haid sk 41 A B svn:needs-lock, VA& S|E A E
LA .

AL E FE R AR B A RIEIR T, Mo 8 E &k @ —db A
KRR, mH, FREFLEEHBE PS4 3REXRIES)
LW EATH, FHAMEAREINE, &7 K4 A R R0 S R ST B k.
EAITIRHAE AR TR & X B S L P2 A aTREREE. B, EER
FETHEGXKRRAN S, mRERERD, BERRA TERHFE.

SRALEI I R R LA RARIEIR . MAEHIRAES S RHEMERZEM TR, &
Z, EERARABNSBARFERLETHHLRBME, EAZTERER RIEER AT
#, RHEEXNKESMAHAKE, BRREOTRE, WRRFEHRIEA XK
W%, s EEERABE. mREAMIE, % BRI R — R R 4 2
R4 L.

143 SHEX5EH#

fE—RNE LS & (RiK) MEIRBAEHAGE TR, X1 #
EREMRAFE T ARG M EERIEL R — 84, BRIGXANEIAR TR ERE—
. (REefMzBRMEMK) HTHRE, HMmEsER#. XN EEBRRFE
HiTIr Ak, BNER —BIZIGESS [RIR ZEM A~ SCE B LR LA &, A& DARR W,
tegn, WHRBEFEEAMMETY RE, IHEET EATLFR, MERMS X
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sk, HEAERS XA LT ILAERE, ©
0 %¥ . HESYEEERS X, AIATXH. AT REMmMD .
0 ik b . HRARGHEREMS X, AL, ZiaEs. e mshsEm,
AR Ho A wl 22 fHRThAE (bbinkbT . RS m®E) M.
0 3% L: AESSTHENS X, PhTHRETHEG(EES. TEo A
#t. (windowing system) ., JE. S-S IERAFINARMD XSCAHABNFE G
T
0 aw k. HAEAARLIERMS X, BAESMES. FHE., ATt ms .
Q #A42 L. EEAPNBITIET Ao X, AXHARRMERE. tEfRER
53X
X R ATHAER, BENRFHBEETATLE2> . S, "TLIENHAE
JIANHERE ey X, IR A XRIATERL, XEMDEH W&, R, FE
EEAREXHER, @ TRNLAMTS X ER—SE R GHE3 A —1oF L, ZMER
A&
fEitieaH Zar, EBRFE—-THXHRANGEG,. EALEELT, £ty
Xfa, BMRBESES X LA E AT, SEMNLHAG, 8, XiRENE
F. 0%k, LAMBIAEANRRITRAES]. EFHARBECIRS X 20, BRIRS
ki, RIWRR MRS IIEENAE AESEREEHZ T,

A HAI R AEFISE (—)

EASMHIE, DEARFRLGORBARAGE. R, AXKRAAHBES IARA RS,
BN NEP A -ANRKERNEEZEMER, THELESLGENETEE P L)
AR, SRELHERE T Aol Fo &, EEAEGRARTHEX
Rwxyz, ZPwEERK, xB—NPEH, yEXENEP G718, fzR —A MR, &
2 E REBNEMF LW, BARNENEZELAHRRILI128)244MA. BNERGF
— AN 19 A8 R AEAT) 6 PR 7 — MR AEFH AP, FEA Fo xR RLRE—A
AT, Bst, 1% 2RARK IR R X i d, Bt k, &ad
RABEF Hho B S RKFRT A,

srXFN5-ik (streaming) W REF AR R ARER 22 M A BYBH BA 3K 4 & IR PR R £ )
R — /MRS AE. R, Ao XNERE%RE, FOIEY X 2fFamEeE,
HARA - ARENRBRLFIFMAI, X—-AEFEE, BIRELENYTE
=AM, SRR 1%y L ERMFHREFHRAE, HEEl. oot
., FHEtEZ MRS, Eetn, — A/ DRIEBNRTRER — A EF, FrAFE A AE AT LR X

@ ## F Appleton%, 1998 [dAISI4],
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AEFRE, fE—ARH5 % ERARIKAM RS, AFRKEN 75T E
B ik parI RS S H B ET.

7 kK HE PHRHEAT, B MR STREE T, FRARMIZE
Fitze, MBSy %X, BHrXfsdy o £ (maintenance branch) HH %A A GE
k. MT/EHX &S LHITESN, TREARZE -IEERKR, FHERSE—
ik (FIRRRAZEMR). BIEE LN ERER, KA AFEEAET
EAHFREY K2R, ARBHATRIEM T E, A RAEA RSN A4
it Z W (Berczuk (2003), pp. 117-127),

1431 &3

5 R BT D0 2 ORI T TR . B XER ek
1), HE2PARKMsr XMFE. Rifn, XD, BRAERIBLED T R R A R
melRR 5, SNLEASBREFEN X EREREESHE B 42 LD,
REWH ERANG T RAEZHRERS LI FILEFGELL, ADVCSALAfEL
ZERI A RN E R, (HX a8 LO3 IR RTRETR#ERT

YIRBERRAN 2 X LA EREFEEMNEAEE S HE—ER, REARKIEHE,
BB, XS R A NHLRE, MBITREHRESENBXEhZE, iR
PR, R0, XEECRD IR A s v BER B A CRD B AR, {HEITIZ GRS H A miEx
£, BLURElAz) “aH" 7. HRKAHFZEpyE R KR, &z
WRIRELEA LR ERIER. A TR X EABEESEES A8, TiA
SEKRBABRMANES, AR AHESRNEER & HXHENBSCRA TFER,
FLAL A3 TR, T TR B R ESHAIRBELEILERAI SR T .

B, RBLH AL EZINE L LRI, X R R AT RER BB Y.
filsn, Katefly T —A~HHy, HxXEAHKH#IT T Har 4, mDavefEfth A CAMRAIE S+
RIRASIR Tk, HNPaH A, BRSRENESY, ERBEREN X
XA R, mMESHSESES, XNTFEARSTH AR, L 4/PAVIE LR
KEAHIHEIA, mREA2HEAT A MR, TrREHGRREEERNAELI.

k& H 2R AR A, B840 ETERARE, 844 AR
SRS % . ERAH T PRI aRX R w/ME,

O IR E LM 3RBAOERT 2 X LR, B, TLARAF R FHTHEER

Bl —A93%, X “FX" (earlybranching) #J—/AMFiF. SRifn, XhEH
EREEZHNTERRERANS X, E2aE R E#RGEE TR,

© 19574, EHMHEAFATHIELXBBER=MAH T - 4HAADZREOFELE, CRERTH
FHEHFWRE. —iFEE
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Q RN QI 5y 3, FTRERBA R A A QI —A4~5r 32 X R “HEiR5r X7 (deferred
branching) (X —A@F. A TRERDAHIHE, RELEMAIF, &
TEAFERTRRIRE IR LHREU T . (EREAMAMETT, b K.

% b, ARESEER, - DEXBEEHEN, AL, AR RS

FHE LRI .

14.3.2 £, RIFEEN

PO E TRESERS, S TS ER Z RS/ EMHELFILONXE,
I — A HABARIA R REA R 4y i £ TS, IBAMEEE L, i IsAREE
FFEE R, LEFFEEE R B AFTRER — R EELRRE T ABERE DN ETFRE
—&k. Hilt, mPEHRERE>XEAHAFE &k (MARERRS XHE), BkiEft 4.
IRREGX LM, RERIR A SR Rk, AT, A —FEBEEIRIA, MWREAE
¥F, X R TERERE, EMRER, B EIEs s RS R,

PR A iR, A(TAAELHbBIE > X, MM EAA IR ERE X,
IXFMF OLHA DR, BT 1R F¥Paul Hammant #2486 [/~ H ¥ £ T Vet r0Im H (8 Heb
sy, mE14-1573R,

e Aol i B
’ fili & % #h O

o
RO i @ %
e

J'f e-'~-..1}'-l :

c O W AR »
'*tl“ A=l By Bk &3k \ ‘
e
AR |
Vit Pt R A %

M14-1 —ARENSXEFENH T

EEANFIFH, BAR—TEAEFGIRTEZATE, HAESNHEXR 45
X. RET (SEE14-1PHHRY “Bo L") 4IEZHEYAHE, wE YA,
ME 5 ETHINHBFERE. Bk, T BN HRFTRARG TS T
FIRE, HIEEARMAN “RENBR", e &WBE.

AERR, XFHBRAALRY, XFHEEIREE T XX SEMR KIEA

v




% 14%F BmAIEWHH

—HATFAEAARE. MH, X4 308 83 Ao LA — Lk (soft
dependency), 7E_LHEBIG|TFH, B0 LAEMNER S LR E TP,
i &4 4 A EMERIREN S X EE iR Ed . iEARFN—
4 A (custom version) WBEF K, HACK R TA TEEARE.

EXFMER T, BEEEEmEEs X, RHBPEFESH, IREMAHEAH.
#Rifa, BPEF A @ PerforceFISVNIX FERY T AR &, HIERITXES I {DEFRERR
Z%KF., mH, BMEAIHER T, AL EREEM —RDINE, FRGERE £
HRERA, X IER RS TR B b X AR R R

—/ANEA[BRY R RE (FRA1ERZEFERY, wTLAGL RS oriE) . HAXAHE
B AR sy, mE14-25R,

P 14-2 kA olE s LAV HRRE

EXFERT, FAXHABSREHERZRA LT L. RAEERM > X s sk
BAFESH, MEXTEHREAFXEIEET, MRAEEENRBEEA S
METFTEHBRMI L L, XFHEAELS &, FARB—ELTITEARE, LA
LRER SR, 2XE&L, MBS XM LIERRD,

PRefRESALL, BRANAER 4 ZHIiE, EARRBRECIRFIEMNER, DALY
MSIAWE? anfalfEAS G 4 SCRYRTER T, ST RBURIEANE? 7£13.27Fh B2 4l
gt 1,

5ifid a4 A EAE S A R FDRES A HEEL, XAHBE T 4RE
B LLaig0 (WREELM6EM), BXFEE FbR /R4 6 SB HEF
ik TAERIREE, HENTEMRELEH. BRI R Rk B o] 5 &R & FH R
Al PRXAIEDRER TR, FERMEER, HACERMHRSTES THLRYE
£ Tk k.

R VREPRISCRBHPA T 1, FTRES XM Bk, Fonthet, E—1 X
TR EIME, AARLEGES X, XEARFEIE? nR200 A aE KERR RS, ABwtZE200
RAEFF2000A0H, XRHMEOLT, RARBHIEMf 24T, EABMSTE LA
AT & H

i, #kb, FAEABLEE-ATRANRBENKEAMBTLLX 26, &
EENASEXARNZIESR, ek ESER/NIIE, 2000874 iR H 4l
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i, EATAS, MBILAFREAREEEESRR B RE, IRARGENEGH
R%E, Ghz REFRUEIME, BEERR.

IR EAN EANBREN BEERTAHME, FHSEME. 3 THME, EX
BB, WA ZESibsy XA R, BRINBALRLHEEREH BRSEILEMY
KR AR PRAE, LR ARFATLGITER. RANHBFEBETEX LG,
B F & X B A4 HIEF .

i F Ak RIABA R 1, (ERRIRRLR R AR MR A, HRRA
2z iR ARAN., XEFENZRIT RIFWARGEN ZAENRME. A HRAHEE
F LR — B R T TERERI S EN S MM A B —EREmEUMIES, X&
bR T RAF, T ‘TR AR E 2, BT LIER R AR
B T — A ERmABEEOENE T, RIOVEA —EiTiRdL XA 8, XIELRRAE
R FFRIIT K (a] R — Bh T EL IR TR 75 5K

[ERFRBRERR, RERAETRZE KA B SR & HA 0 XEAEHE
RIEHEREREES N BHAX 2 Mk H & SR AR B . Sald
BRI HeNEERiES), TETARHEEL/ VI RMES. FArRAEHE R
SO R R EURIR: “RABRMRER A TER MR FIEE! ", K, XAR#kL
RHEHITAmE.

144 DVCS

fEid FZMIJLEHE, DVCS (Distributed Version Control System, 4y#fAhRA 541 £
) L TEHRIEFTHIT. HELEHIILA-REKHIFEDVCS, HanGit [9Xc3HA)R
Mercurial, ZEAYir, RIMNAMEBDVCSHIF M, LI MR =61,

1441 {+4R DVCS

DVCSH faoRAM % it FAE, B/ EREEECHITELLEE -/ aa45M
—F (firstclass) fKASE, AEE—AFRM “+7 REE, RERERHA, <284
BAfESHRE—1 (SIS, HEEERBRMA T T), AX—igitRENHE, sSIATHR
LHERMOEE, LA,

O LB EREEF LA FIDVCS T, B R EL—F, H4 3R 2 B A 1L

FERRAT T .

Q ATLAS M BIA TR E SR BB EHT, HAFEMITHHEUER L PR
(A Y:

Q FTLAK H SRS S B —H AR ES, MABEEMNENA A CRER
I,

O #h T RTEAHE o P45 /B i g (4%, X iHE 2 iR s TR RA S,
ANEE L “HisbL™ (cherry-picking) I3cEs.




V # 14 % RRAEHHEH

O 24 A PR, el Do &St rhR A,

O AR R R e BT RE T A e (RS A VR A MY B FE A, A REME K
fib A

Q FEHEREEA A ZAT, TUARE SR TS, EHE
BRI S0 2 AR ZEITRE—1, XMEEUM “rebasing”,

Q RS AR AE R ERL & HARR Bk, HiATEEEPRAN
PRI — 473,

O T RefEA It 2 RIBETER, LA R ELE BSch AR E, XikDVCS
HAEEFRY R,

Q 7EFpE TR EAREERE S, Fitk ol AR @iy =] Bk,

0 AA2BREESREMHEIA, BFILADVCSH EiFrzrsidt, REEREAENRA
PRIzt .

RATREINA, fEFADVCSARAEY T84 A#A B CHISCCSHIRCSHE? A, 1R
23, DVCSSarm LR MR FEZRMAR ZAE T, EaLMEZAF, &
HZHER. 5 “HitARAR S &k RIUEJLA A TLAE R —i A £ RS E M E -2 X E
THE” AR, DVCSER THRMIEE: BIFRBELSRE -0, HH%
A “E=TT, mE14-35R,

Implem ented the stage history page. H 2008-04-23 121
Added the pipsline history page. H 2008-04-23 121

) change localhost to copy data from serverft ricky 2008-04-23 161
fix build by reverting back to Prototype.js versi ricky 2008-04-23 15
Fixed the failed build Tian Yus <ytian@thoughtwo | 2008-04-22 19
Merge and upgrade database template LYH & GL 2008-04-22 18]
rename pipaling- to stage- tor the pipaline_plan_li | ricky 2008-04-22 18]
Automated merge with hitp/feruise@bjoruisetho | tin & ricky 2008-04-22 171
i Automated merge with hitp/icruise@hbjcruised HK 2008-04-22 171
Refactored the Selenium test and add the F HK | 2008-04-22 171
minor fix to vm template tin & ricky { 2008-04-22 171
merge ricky & tin 2008-04-22 17
refactor and rename pipeline js; added white ricky & tin 2008-04-22 17
Added pauseCause and pauseBy to pipslin| LYH & GL 2008-04-22 18
Automated merge with httpferuise@bjcruis| GL 2008-04-22 16
Automated merge with hitp.//eruise@bjcruis) GL 2008-04-22 16
Display nothing rather than ... when build dc| GL 2008-04-22 16
merge ricky & tin 2008-04-22 16
Automated mergs with hitp//cruise@bjoruis H & C 2008-04-22 15
Return 404 when specified tab dosen't exisl| LYH & GL 2008-04-22 15
Automated merge with hitpacruise@bjcruis) C & H 2008-04-22 15
 Autormatad mergs with hitp:cruise@bjeruisel GL & LYH 2008-04-22 15
Fixed the Ul issue when ErrorBuildCause b GL & LYH 2008-04-22 15

A 14-3 DVCSHRISAERIIF R E

TEDVCSHIEI T1Ed, RK—E84E BB ik F Aotk 2 RHER 28 B it
b 18982k, 1IE4Mark Shuttleworth (11 T UbuntufyCanonicalZs "I EIZEA) Brik .
“orfiA R AEGRIEmKE T B AHARE XX, HIE—{bugdi:
BB ANITS IER, Mi@daFoXHHEE 4 MR ERRAL, Yo%
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AR ATHE, xFAHARNERSHR, i AFHARARKR, ERERES
HHL EBA TR,

xR AR F R ZGitHub, BitBucketfliGoogle Code, f FHIXLEMYS, FFRA
RIRZ B A DATHARIDE, Ek—8Rm, RERXEESIRE Stk
ot B LR H A R 2B, % 4T H 45 that g BB X ek, W
R EPOX S, BT AR BN ER B R E R AT,

XAHE T HMES R —FEE2E. Zal, RIGTTRE TR T RELTERME AN,
5 E A A KN T BT E AR B R, TS ARG, KRETLAAF A O/
A<, ibHAAECRER. XESEFGERER, AELIIKE, CARE RIS
FFRMBRPAERE . RS T SRR, B2 NARTCAER ., Xk
WRE “WERAN" AERTFAFHIHREME B BPAnRE T .

1442 DVCSfEst

R 4ERT, LinuxpyHiT &2 7%A 6 R HIR ., Linus Torvalds?Efth B CLHY
PLEE EF %, HRATIT RS, Eats iR & 3 2REEHN KR RS
W, B A AU A T RO e, i fth w7 AR 7% 55 b b7 FHANER X 64T, (i,
AT ERARE, BEAEESOEAN, A TH £ AR TEEX/CEE R,

R, {E19994£12 H, Linux PowerPCHiH JF#5{# HiBitKeeper, ‘B2 {F19984F HE]
HY—FhEAA DVCS, LinusHF447% &% HiBitKeepers e i e, T RBJLER, 7
BN o BN R EFRER T, B&E20024:2 A Linus %44 T BitKeeper,
HIAHER ‘el TIERIF TR, REEAE—IFHE™.

BitKeeper/& 5 /M {Z M FIBIDVCS, ER7ESCCS EF & ik, %6 |,
—/*BitKeeper Ui &gt & HH —&ESCCS -4l plkk Ry, SDVCSHIRNI—2, &4 HFFRY
SCCSACIHEA Ep BB AL A ARG, BitKeeper27ESCCS Y Hi—E, ibHA AR
MEEMA 2 L deltassl 28 T 1E 24— R St e Xt 5.

fEBitKeeper 2 J5, HEL T —#DVCSHIAIEG H, Ko S Arch, HTom
Lord{E20014EFF 45 H & . ArchL& T A4y, - B #BazaarBTBULAC T, BLE, E28F 1R
L£E TS HIRFHEDVCS T, Kb, Baffr ADheEEEH &Gt (P LinuxE
fyLinus Torvalds @i &, H-#%fR 2 H b0 B AT M ). Mercurial (Mozilla Foundation

OpenSolarisF1Open] DKAL/E{E H ) fiBazaar (UbuntufE(# ) , H b FF K IGEKAYFFIHEDVCS
t1$%DarcsF1Monotone,,

14.4.3 1IIREAHRY DVCS

EREGALEE, AR TEESRHDVCS, T “EA T HDVCS”
XAV, BRTHEER “CRE" RELS, BAHLLT =B RN,




V F14% BAEHNEH

Q EHRIRA LSS AL R RN AR — k4, mDVCSRIA
Fl, REAFHATENEIE, RATEEICH R H L.

0 ZEDVCSHEE &, i 5 TR EMA T RATEES . BHRAFEHRIX
A AT 3 E AR A F — A h LRI EE  DVCS AR A P 3 #6038
T, REAGFESARADESTNEE, MALLEPRARGORREXEEY,

O GithyHfCiFfE s i s . X 7652 Hil B A 4k SRR FTRERL M T “RARIE
8", MihTIEFRFAENNE, RETHREETEE

Kb b, AMBHRT, XERBFAMIZS AL RMADVCSHIEER . RAREIE L
H AR AR Bl 2 ok R, (EXAMORAZELE N, RAXMTHREERAR
GiR UL, AR TRERAHE , A0 i Sy AR 43 fm] 3 A & HE X B b
RATDERTE, R B RRME LR ES B S, SRBRIFEXFFIT,
WRHITE XM, KIERADVCSHIEEAR 1. RERE -DhRAEE, B
hUA i R SR R R AR AE A 1.

FEEICERNE, (EADVCS/E, £ LERTHERMRAFEIFZA RMEEE AT
fedk, MR, BT HFEEPER (o ANE . RETAEKHGEDCAREH T
Yeik%) ., BhRMAEHRLR L@ I R — T R LK, Tk 2451 R RE
KWIFAA R R P AR,

14.4.4 f{£RH DVCS

DVCS 5 R MAEFH AGENFEEX AE T, RSB &S ES, #H
LUFRACHIY X, MARPRIBESERF. ATE5SATRAESR, FERT L
IS, DVCSHMRAFAERIE. (1) MEERBERRMERE T &ME, (2)¥E
b e 4 BT R ARED A,

ten, {EFSVNEE—4~ 88 TERBEm T,

(1) svn up—— R HIHEITRE.

(2) 5—L0H,

(3) svn up—H A ibfEik 5h RARE PR EREITEH, HFBE 2,

(4) fTEA HEfTIR A HIRE .

(5) svn ci—EX BN (BHFEAHMRG) BRAEHRGES.

Mm{EDVCSH, TR,

(1) hg pull— MR R AR RE EFhR A, BB A& mARED.

(2) hg co—HAF B EMANE X 41 TIESFHiTES.

(3) 5 —L{pD,

(4) hg ci—HA R RFRIA RN ES,

(5) hg pull— M EFRfCRD A b ZRBUET Y E .

(6) hg merge——HAHMIEREF A TIEAIE, HR2EAXLESEH.

(7) EEA iz {TIR 2 AR .
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, iX 2 v Mercurial 4 41, B % E #4455k HSVNAML, 124 R0 5 1 e
DVCSZ 4 —.

WA H RIS EAFARGE,
B H e AR R AR

(8) hg ci
(9) hg push

BLEARREI (BMERR-TEITRE, SkBRENKERE).

hg pull
R (@ 4t
RS HE [ R
hg co(hg updll ]

hg merge

hg ci

E14-4 DVCST{E{#% (iChris Tuner®% )

@ Chris Turnerf& ThoughtWorksr&k S il '5 & A& B 1. . Cruise (BLEEM#Go) MIBLOFRAR. HM
20074 FF 4y, CruiseHPA ki Mercurialt: Hi%i™= i AEE TR, — % &



¥ 14§ jaAbEddtHr

HA4 THEAE), XANAHFKRESVNRISHEFT LS5, XMHIIMIBEAS
DERafE. BIEAHEE T, RLAaLLBREBAH ZRRE, EFHEHR K. WLV,
Ao T T &Ik &, X T LUERMALE & THEANZE., mH, Rnjs
FINALSHAER (RN, DA HRXEESRIE), BTLL AR EE,

ERITEO)S, HrMBsRXHSEERME 2R, ATLAZKRERRIN\S,
Z A L4 HMercurial FIGitH JE# 98 K I D) BE—rebasing— S & Sc 4 HbARRD EERD T 8,
toan, "TLARE LIRStk & HRPEKIEEE . X, BMATLAAN S ARG, RF1E%,
it ARIESGET A, YREsf AR ES, HxEHASmE 5
Ao MEFEAINFELEBZHIG, #rTLAMrebasingBlE, FHriX 2o i A —k &k
2B ERBER.

TR, [ERADVCS S PR AEHARLERA L ZEN. HIHATLAH —
AR E, HHESMEMERAKE. MR, WRIREENE, DVCSHEELLRE:
R—THA LA T80 TIERE . 7E3.8 b g i itic.

B3GR A AR AL R AR A B AR e AR R SR K& b R EZ S,
F R T RABER, AERIBERAFEERGERER. ATHEFEEAR, &4
ME VRGP RAEEME KSR, BAFATEERY—, A, WX
DVCSHE M F ik A, A Re)—RFdTRAOMTFE ERGHR.

14.5 BT RAIEAIZH RS

IBM(¥JClearCase /A B2 fE R RUA A b e RATRURR A2 HI ARG, o H o 1] it 4% 4l
AYHX — GRS I T — R AR —I (stream) ., 7EATTHH & THAWR anfe] L1
W1, LABanfal s & TR ARG 2L R .

1451 HARETFRBOMAEIZH RS

E TR A fE# &% (HkinClearCasefllAccuRev) a]LIR— R ¥k ik — iR A
B2 B, Mifas A3 RS, FEXF “GE7 AR E, oW ERANRS
‘W OprCE. Hob, BRI SIZET, KZEETCAHEAAR. Bill, mEHReE
KRESMAB—MEERK L, ERIEA NGRS SR ITE Y,

MBS A FEMARA 2R . (1) B GRMEAEEFN T RS
BRI 2R A L, (2) AR DR NE =5 EREThRA.

UERAAPHKES AR X, F-FHRRBREL. BofEESrRH5E Fik
T —RERFEBE, fArRx ok iE B BN AR AA RS0 FRY 3 X T ik
TH, BEEFLAHE. EE—TSARBBSHENTIE, THRLYEE M X
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FEAEXKERM ., EERETROREEHGE, RAEFIKRBESGHT AHATFE
CHIBTA S XS EH S I ERIET, X8 S/ BIZA T HEH, HME—Kk
BEIZA T HIFIR.

LEEE = RS =R, TTLAHRREG AR, afrB s —-E Rt
HEEFRBFEAFRAS L, o, MEZEREBOSETHEBTER—T, 4
HAETRORAFEHRGS, TLHRREER s X E, BLASKR i%H
Fe sy IO A 0 XA EFNX S EERHFRRA L.

AILATER TIRARA BT AR E— A BRA RS, BRXANXHERGER A
WS (—HEERNA R ERE, EIDAG), EHit, SMMUEERE - HRIEK.
HAL AR AR X MR, PTUAE TEE A CHRENTOR IR —/ N Fik, miE14-5
B,

R e
1 foo (1.2)
Release | Release 2
r_'] foo (1.2) 7 foo (1.3)
—{juuﬂ c(l.1)
—{ ] b9 d (1.0)
W A R AR 2
" foo(1.3) ™ foo (1.3)
- . |

'8 e(1.2) —{Tcwn
A0 —{jduﬂ

E14-5 HE TR E

EE14-5SEIB -, MREE XMoo (BITHRARL2) fI—ASHFE., &k
Release 1fIRelease 2834k & ., fERelease 1 |-, AJLAEFIEAFBHFEA L, UR
P a#nb, fERelease 2 |, HFHAARIFICH:: cHid. ifoolBHfedkst,
BIERBEITREARZ1.3,



# 14 % BRALER HH

FAFFE A A% HEHE G TEX _ExtifRelease 237 H &, FARAREfEERK
ke, FENRQEEES A, YIFRA IR bAESt, FrRelease2 T RN
A ANERRT LB BiX seE s, AR ICHFcR - MEPEE R, WFEZEMFRelease 151,
2.9 % AN RIS o SR AR b, A, B i Lt ERLXMEXK T .

FRUL, BRdesik T e Eg%, TU—A i LBk SEme ek, —8
T fE, Bk T HMER MR REE R X kE%k., BAUCERRE, X EkrE
G RIS G R, mEFFNERREEREFNEZ L.

14.5.2 {EFARMARIERE

B F iR A R R ER TN REB O LEX h#tfrF k. X8, FEAN
BT DAFEAS R b AR O P B H, REARIRIBBR G E, HHFEFIhEE.
WEFLANG . AT TR e EAE X e ik, EHAT Kb A RT I,

Eegn, ¥R eIREEZEF 2 Al G R e IR KA A e I BhRE. SRR R 52K
F, ATLAE XN BB A BSOS R B AR A, i B BA R & BT LA A7 45 S i
1, MM A AR O 5 B IhRER (18 A MKGEFR) , M0k =T A%
EEF TR ADREEEIIMEANGE L. A5, CldlliXABRLeThEbm etk
HRBFEARABRKLET .

BrLA, A RIHBA ®T LGN - & £ 4~2hAE, miAZMHE R, ALA RFHE &8
H AT Bk E B BN, 52 kS E AR AmarEisrIREEsEEt, XAk
— A HIEMINGE, 8%, RAREFEAENEE GRS &, HikiZs X BRI
BETE, Rifi, M6ES XM, HEAHARETEBREENRAETHE (€
Fix AR BERTE £ S MRIF NIES 1477,

MER, BLLATERRIEEASIXAHE N, R Z ML ARy, REA
EAPAETE “THEMEANREAER DG TR XFERT, S48 kRS
G BB Kb ik B, st Sk REEHMRE. Bk, Y TFHEREE
B, i RIS 2 A AT Y.

O S48 H, B TAREANHEARRS &S TR,

Q R, EAFShRRERET WA T Ra b Ihae A,

Q Rk, tban, EAMRRMERT MR, BrEl4 BB E HMR L L

Mk ERMT .,

MAEZHHN S E LR ERN, XEMEESECER, XFEMEESmEE
BUECR, BRI E ZHAMEE MR RECEELMESR, HENERE&HNE
.2z R, ENKATREANMERIR: HAS, SRS, 22805% . RoGR bk
JGHIP= R, ERRAEFRE Zh, SMELEHREHERKETENES., TH
i, MAIERAR RS EmkERKCHFE, FHASERETRTE E—BERK, #4583
Eo[n) 4, -



145 X-FR&MAIESR AL v

E#ﬁﬁﬂ%kﬁﬂﬁt#ﬁﬁ%ﬁi&ﬁ&%ﬁﬂmﬁﬁ ﬁﬁﬁeﬁﬁ
. Bk, A -AMEAETAIEZHEBGA LY, FLNE B NKDF EHMZ
=it 6L, IR S 1A ClearCasetg B4R B, T @ik F i 15 4 B ALRF IL, 4010
RAREMEHLEFAMLF X LE B BRRAHAEHEFH G4 6. e
AR, X GELL SR E K6 T,

B, THRT RMNEDY AR FER: LA PTA 65— %) €3k AL 12 AR
AN B2 N0 A8 it AR A K R A R As 0 Bl &L, XA AEARIRA A 49 AR B AL R
e AR H, BT EAARXKITXAR G TRAAAEN ST =t h @lsh, £
HALF, LA —RTHRESTINEF, KL L5 % H AR RiF S 6 XA DIRARSR
F X MMRHA AR A AT R, XA ER TR ST EHILR G A Rib I
A * B P fbug.

WEICHEARE, PEERALETTRAERNBES T SFERBTRERN. &
REZ PRI A, (HXFEMREALENE, WHENIARREEL AR
PABTEBIRIES. REMNER TREMERE I HESR, HEARA R ERRE LR
ATRESE B R AT RE b fT ALK, EX G E, ZEA SRS AR “HkH
BAs» 3" AR HELLL.

AT L, LinuxNEZIF & BB\ E IR 2 iR 5 _ LR EE4a{,
HREio XEE M ERAE, MATEERTIZENRERE, M8 “RAR
(release stream) pHLinus Torvalds#dr, {bHBEph 20 AT LABCEI 03t b A B Pk iy
ZoR, AT Linux NAZBARIX R TYE S RRBE, FraRiREs T4 “&Fi” B
&5, TiLinusfI{fi7E B TG, Wbk iE S REssEAfCRSE, R HiRIBTA & ey,
AR BIABEEL BTN, X5 HATA AL PRI IELHEK, XEHAFME
Fe SR APARTERR R, REBEAHFHENAZE.

Bla, EERXFIFRARE, ERERN -, HEHATE Ik
TER T R REMCBX — 2L, A9, LinuxN B & HBAE Gt BT T RFD, MR Git
S MercuriaIX FEIDVCSH A N ZE Mg DX FERIRRE, REENEA $ AccuRevil
FEETH R ETE TRk 28,

14.5.3 ESUEMBESHE

ClearCasefy — /™, PUff “ZhAPLA" (dynamic view), 245404 HFIFHA
HIEHE B, BT RISEHON BTN B TR BN F R A BRI, e (4
—ERSILEY, HRFRARREEF, X BIARFRIES.

R BETER et S _EREE 62 i RED, ﬂa@ﬁﬂ@%ﬁ%*TﬁMﬁ
2, ABTHEREHMR, EFSMER. B, Karxt2L, FRAAHELA




v $14¥ MAKHRH

AR R, A, NERBERMEEFENEEERRERE, XSRS —5
g, EEAREEL, XMREEERAYNE. RERMVEE, ERIIFRARKIX
AT AR, RAKSEITEA AEMBRIT L5 XN REREHRIIES
(Fbam4Ri%), BrUAeHE R R A TTHZR, EXhRaEE, SIREABEFHEFE
FA%E RN, AR T —AAHTR, ERSUARRAOBEE, $TEL T VR RIEN
BE,

1454 FERETROREES REEIFEER

ETFHRRAFERHAENES Z—RE: FRARRESEHCHRERLTE,
HHRKE, ZEHEBAFMRES. Rf, E£RIOEER, IFHHERA —TRAFMEN
R SR ESHRERN LER (kingXE T—Kk) b, FafftarE, 2,
G 3 T R 4 X R BRI b R AT I . IR B RAE, B EAR
REREFRT RS, EEBRELH. mREHMETR, B2 4ERARSE, R
A REZE R — . FUOAMRA ENE 2% £ KR A BRE A ENE, flmke
A NAARCZFTEA TERIShRE AL — 2, BERLEH TE RS H M5 ARbug, &
X SO R P B P IZ AR TR Y ()R

f ClearCase;x #h T HRVHH % AR & HEE D, 2, ClearCase® &% —FE TR
%3 (server-based) By LEAF, BNIE UNEHBETIRE, FIMBErSCH) BEE
KEAIARF & tRfE. SR, 7EClearCaserr, HARE HR I BRI ARRILE
i Lslera s,

MBI ME A ClearCaselt) (RAFHNRIHERY) L%, Kikd T2 RAMCDE, K
AAEW EEERIE (LbanBA . MBRICH:, FEHIRITHRE) TEAUBHRIERMR L, iR
S E R 2R, BLAEAXF T AR ZMMRZIERE, SEFFEFERR
HJAccurevAifa], ClearCase R A7l it #THr 2 B9 5 ¥4 RE BHE B A EERY B/ kR &
t. MBVRRES S| —~HE M A LU ClearCase S R 61 HBARYEB), R IR AIFELS A
B —%, RnBMNOERERKEE. FHik, RIOEEETZAANEERESVN
XN TR, HEMAEHT|ClearCase i, MR HAMNFHETE XK.

2 T RAIR AW R B E Rt — R W T W R —R L FrE
BB — UG, BT, AATMAREF, ERIAEM TR E .
R MR EE R FRFX LR -, EREMR BN FIRAFT SRR,
XA RGN ARE. mRAEEERZIEA £ /ERAE, A5
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TH, S—Sh3t . eRBTRIEEDRERNENS ANDE, KRBT
EHEM X, UREEARANSGHER., FEMNSERNZDMELHRATHITH
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FHE, FRLSAGARENIRGIER, AP EEXE TRAFEUR G40
( service transition ) A9ITILMMEL, Fud—2 X FIRFE ST (LEZARENF).

EITILHEFTXY, ABGRXFESAETAAARRRTAARETEHAR
5K, ARRSFHRKAEIERAE, QEENERSAS. RETRAL TR
ARG XA, Kf, BTFRMNAAEKR EFFATY, ATARE PO ATRR
Foikit HiE 4,

KN FEBITILZ 06 L& RE AT &£AM169 K02 E4A T KA E A,
AR HEERA A e e, ITILARS R 5MESEEHARRLEILE
. 122, SRR (LARFL. AXAHRE) B, A SHEAT. &
AR, A TFRARALFEFAFGLSR A LI, AR ERMAANESA
TR R EA T LY,

15.3.1 =M ER

KPR ML H A R (govenance strategy), Ak F&#P( 14 i K ng B #r,
FIRGB— RFIFEMAV I RMTE S, LAES KRS Bdn, X B RES SRR E N
iH.

MAERRMELEF, FHERB, ITHHS% A # # 54 (business case) k3
g . XFEMRATRRSBRM, FAREWMBE N, BATREMET H Al B K5,
PRt T CFEARE) PBCEENBERIREE T°, AERRINT,

@ 19984 7L FBRAI30SE SRR (B2 (South Park)) FHEEITH, 25, WM MR b i 4 i
VRIR SR —F0o W, BERSARLE R f ol b Rl dk b WSS BE™ #0 “lcas” 2 mIA9ER 1 i Sl H .
—FATE



153 W B 4.4 B

(1) YN #E.

2)?

(3) Wi

BAEBEON, TRYCE T /EmRAEN, FRh ey FE R eS (X
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O Gl —A R A MELIR ML B 38 .
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