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Venkat {4 % 455 | i # %> Groovy 1.5 WIATA ThREREE, BYHBCH AR Groovy & #H .
BiEDL, JEFARIET . BITERERHEIRE — T Groovy 2 A A MPLEIhREREME T 0 244K, Venkat iX{V{%
FIEEBEMEREARMNFZIER T .

X1 F Groovy 19 2.0 hiiAs , e 1 Groovy A BA = B3RS S HATE T LA T = A1l B 5%, Groovy
5 IDK 748 #INT Java7 “Project Coin” Frif K AyiEiAss; A invokedynamic 155
A FIPFRIY AP 2K 4% Groovy B TR, iXFE—d, RPMEFIAYZ LR JIDK, L aT DUE i
HARINGED ., 28R, WHETT JIDK 7 15E, 8 n] LAZRAS B i e Re AL .

HWK, ATH Groovy 4 /NI RORE L, A48 — ORI — 22 APTAHSCHRIE:, FTLA
PRET LR BRSSOl A I . FRATEY € T Groovy JF 442 ( Groovy Development
Kit), A E&EQEH A S R, #iiR Groovy Fl# £ 1) DefaultGroovyMethods 2%} JDK
FIT A ) ISR A

e, dA—RFRFEEZ, RM5IAT—1 “§F8" (static) £, EREFENA LESH 1)
Moy . WRSKEAG BRI SGIE. HRIATA ., FRATT LATE it R4 b 4l I3 A PFS R iR S H Al
iR, HEE SR SR E T ( Domain-Specific Language ) #HTRUGHA; fFBIG#H, X F
Iof FH R BOK B B PR RE RO SC TR 4y, IRATAT LIRS S Java [MIREROPERE .

AT IXLEXTEF A APLAYIESE, Groovy HNSETTLERRMRARSEE 0] il : T Venkat BEARSK T4
FARARAVEIIN, R RITER Groovy AYFTAT IR KRR, 8 FRATIE B B X A 254 & PR Y
Bk, RS ERGE T AR, RINE 2,

Guillaume Laforge
Groovy | B #2 4
2013 5% 6 A
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Java'¥-6 AT LASER 2 FIIRERCABR A, B IZ A SRR —. EA3TEENAN
%‘ﬁD

Q Java WL (Java Virtual Machine, JVM ), XEEAE, JVM B 42481 ok ks A, PERE

Bk A

Q Java /&4 (Java Development Kit, JDK ). f0fGFEE A — R AEFMELE, 7T LIRS BHIR
1A RHAH Java -5

O RETFIVMBIESHES. Javaild 5 YREF N, XLEFEAS U BIFRNTE Java F
B LHmERF.

R REIRA TE T £ LU THOSCE T R L3l T AR A1 LRI T £ 0
S MEEN, lavali FEAA TR, AEQHEWRY T . R avaifi
HERNAZIFL, RIVERTEBiava, FRIHRRA BN, MRMRS, 2
A | PR E UR AC AR AT AR BY TR TS B AT . LA TR, iksen]
ARG, TR CITH, — AT R AR LSRR 728

Yavaifi & — LA S| ATEAR B RIBRBCRAFLIUS , (EASRIBERE . ARMIRAAS A I )

HAORE MR QAR R R SCHFY . SR, FRATAS LS 28— K. BUAE, SRAEMEATILZ], ] Groovy
AT LA R A A sh ST RER 2 e PERE AT VMR T

GroovyzZft4

5 [Q i) %t groovy—ia] () %€ X j&marvelous, wonderful, excellent, hip. trendy, & “dFFL.
#ith | RFFIE" FH L. GroovylBH A T LEX—YIfA, SRBRAmW, B,
HidZzhads . mEx4n, 3T HiZ17EIVM L. Groovy#tT Apache 2.01 7] YT, ©1#Ri&
inSmalltalk , PythonHIRuby % AR A iH 7 Z 1, [RIATERER T Javafd [ 72 R AYIEH: . Groovy4ii% Mlava
FA, EilY 5 T Java APTHIZEIE,, Groovysk T-lava 1.5 W B MiAGE T, BB MG, B TH
ey Java KR4, AT BAYELR— 1 GroovyIJARSCAE, TMiJaval RS IR IEPEERLT T -

(D Java 82 T20144:3 H & Afi, 47k T Lambda A=, ¥ EREMRERSRER. 3%
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Groovyft—I[] “JL&EAE" i . " %5 5 i James StrachanflIBob McWhirter T-20034F J7 3]
TPk, ZJ5F20044E3 H i MISR 241 ( Java Specification Request, JSR, BlJava#liZiFi=K ). ~A,
[RUAAFAE— S RMERIR) T, %08 5 LB FF o Guillaume LaforgeFilJeremy RaynerHig F-UR 3% 11,
A Groovy AR B A= . M TE BB R T —2%bug, [FRPEIEFEHERE Tk, ATEAR PXFRE
Frer 7 — B, G2 HE M ENNRZ AN TG . BE, —BRHMERFREMA
#FGuillaumeFJeremy 94731, —A e LW IT LA FHHIXIER T .

Groovy ) 1.ORMUA %A F20074F 1 2 H o 4 ASEHER2, 7E1OMUA KA Z AT, & EFECH
AR 22 LH 2L 2265 Groovy W F R0 H o — 2L ZURIIT & & JF 4R 78 Hm B 94 2R EE
Groovy, fE/ kR M HIZIE & PLE SR, 20124EH94EH, GroovyMI2.0MA KA T o

f&Grails, CodeNarc, easyb. GradleFlISpockiX ¥ AHESLFN T HARSEGroovy NG, Hirr,
Grails & —FPIL T “HLZ4#" ( coding by convention ) HIEIZEWebIF L HESE, FHF| T Groovyf T
e IRE. Wi Grails, FATT LA FGroovy . Spring. Hibernateld & HiAfthJavaE 4o # a2 TVM
iy Web)ii .

ATEERDSES

SIASHF BRI TR JRART , i EUeER | 1T RN S5, RMIISEIES, 85
B S TEI RIS — i | IRANTAT LAZE IS 4T A, % 0T APRAT 7632 17 A BB 2 i 7R 1
5],

flhn, BRI EITCMFKIRFS%E L/, AEXHEEMITT

5.percentRaise(80000)

Bk, Xt java. lang. Integer X shZS ik AP . AT LIRS BN, 185Xk
AT

Integer.metaClass.percentRaise = { amount -> amount * (1 + delegate / 100.0) }

AFUL, fEGroovy [ ZE iR N B A AR 75 - Ffi 11 ff fldelegate T 5| FiHInteger
SLEIREIN T —Ash ATk, TR RN B 4 2 5 125 T8

A W RIG LA TRATAHE R T 765 AT I BOHFR R A DL 3, 330 i A T ACRS A i, 48
WA R 20t 40 A S A AR . SEbR b, A BT SIS S, TSR — 3R, B
R, MBS A EFA TR KA R (code synthesis ) EABFTHHE NTEF AT, &
BIH S ER S WAEZ T o TR S EmES R, JFE M Gust in time )

@ L Guillaume Laforgeff) % 3C# “A bit of Groovy history” ( Groovyf{— & i 52 ) http:/glaforge.free.fr/weblog/
index.php?itemid=99
(2) http://grails.org
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A SR 1 BRI

VERITF &%, (4R Flsh 2508 5 B9 ShRE, FRATAT LA BIT &80R . M meIIF AR
5 B 5 AT L S A6 Fr e ] PR A P ) e O 2 i 4, b T AR A — 2 A M E I RE T RO &
R pNER L A, T TF R RCRE B R A 1T LA B R A R SRR Ay, SRR R AN
B A AR . SR E R ME P RERERCA R, X —P) X HRATE . XTI A
Weblii i, Tim O'Reilly Mg : “ARIF5ealiymfE, ©fi1 (EIWebhifl ) FURFEER, 1% H
BRI R AWK EZ " fE “Why Scripting Languages Matter” ( AT ARAIE S 2 REE ) —
h®, it s T B ATE F TEIE A Web T A B

BASIE S A TRKEE], I AT LE AMREAY TR JRIN A YA

Q Plavs

Q ff

O X ool A B iR
Q AFHNH

FeMHLAS TR o A HAE 5 7E AR A S F RS 1T, X251 AN 3hasE
R R TR RN, AR A T4 R A 094 CRS, i X EtE . 4F7E
XLLAESRHLAR EE — HAER T, SR FREHITERE A MATFARED 1L H4FERTH AL,
AYALS, 202 80F AL FRAR T BE 2 ME IR iy, (HBAEA T LR M S 4 S0 B 1943
T4k B AR S AT b At 7 TR T, A S A R S B AR AT VMO Bl AT 5 B30 HF
2, WA SRR HEME 2 RS

FRORIR— T Al fitE . EHRFE BRI EETAEIX A TR R, ERHmshSiE 55T
PATHER . JF A 7T LA R T R B LETE 5 M TR, IR RAA, =2y
B DGR ER PR F M. Groovy I P ERIFFIRAEFIGER, & ARCH S 5ihe, &
IR S AASREF AR L . ALY, SRR ATABGE L LA S S0 He | 2 2 IR
==

FEARE— T RTINS EIR . KR hSE T SRR, MR T LT 30
HEWT . B PR ARTE G bR IC AR R e it ). i TR M AT RER ARSI TR & Y, 1h1 EL
BEFF Al LAEB AT I, B LAAS RE B S AR 2 5 (A et A B0 E . I fBE R, AR Tl R
SLRAEF RGN, EHZSEFHEE ™K AR, A R0IUER, RI1E DR 53T
i, R R AT R SRR i (VR BRI RN ). SRR s S sh A8 5

(D SCEEBERE . hitpy//www.oreillynet.com/pub/wlg/3190. Tim O’ Reilly34i T iz FH i A< i K BAR 15 75 4 i 0 £ €

@ "Lk Z [#]http://groovy.codehaus.org/Mailing+Lists Fllhttp://groovy.markmail.org..

@ X BFEIE, “HEETT PR A" IBERRATHAREIN I E E AR O S SRS R,
Ik shEER” by “FE". £ Whtp:/en.wikipedia.org/wiki/Dynamic_programming_language. PFEHETE
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FHFRe R AR 51, B4k M TR s,

BIG, BEFRFHEIbr FEAMH TILHESEIERT 7. R, BN KEZEARshE
B G, A T L ST & E A B A SRR TR, kR A AR IR N R 4
X—5 [ —F /N T ERuby ), KT URSIESIES H——LIRails "R BB T . Railsi
N, FIRuby B A TIRE, TR LI Web T & & vl LA anf st o 2 . [RIRE, FRAiTH
Grails®* X Ff iGroovy FllJavaZm s (Y WebHELR , & 4243t T AR 1Y TF LR FYEF 1

REAERRAE T A AL IX G I T R AR, REE ML AN AsESESA TR T aENE.

FIBET, ERDCHRBEDRE, ARG ER R, EAmPE R eT DR, R
T BTN R N 2k, (A B bR ATA T REIE VS ETI I b E T 2FC++2
&, MIEEB Javalt, REF. BEAZRE L RWE LA HESR SRR S A TR AR W = i I
BRFE , IVMIE—E R L AR UL TR CamPERIGE /1. SR1fT, BR T Java, FRiEAFAMEIE
FIH—Len] e E A T H, HelinAspect] ., FUHAh—S8TF A SRR SRR R —&E, AN
HOAPRIAE: SHECHE M BRI ARG Java, 45& 2R E % T H, s med
MEEXTRE . NETTHRBRINGERNSIZAIET, HLURuby, (2501, 1ERubyHIGroovyH S2 i 1]
TrmigatE AFmE TS, ) FEILVEZAT, PREFE 2R n RInt R sh AT RERCHRR, E
REEE Flava'l &, (B3, XHERFRENEFARN TIREICE, RiELeiHee®RiamE,
XIARX? )M, HHAET . AEA TiEUGroovy . JRubyFIClojureX #1814 HiZFTEIVM
ERES . HHXEET, RAOTTATEF Hlava -6 193 B 5 s 558 5 0.

AfiEFEGroovy

YR Javaft Iy 5, AT TA 58 U E] — IR RIHIE S . Groovy Bt % IR 115 28 ¥ Java
Sm—Leg fe

RZIAE SHGEEIVM 21T, WiGroovy. JRuby. BeanShell, Scheme. Jaskell. Jython
HlJavaScriptSs, ZEAMEZS . AN IZR T — RIRERERE S FK . RGNS, A
H, URAFRRNEART 7%, AT HT— T Groovy i it i 4 1 pe £

B R T — SRR Groovy {RE W H| /7.

Q 5 T%iE

Q #E7F Java 1E XL

Q R TR 2 EE T HIE

Q¥ ET DK

(D http://rubyonrails.org
@ http://grails.org
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FAOPRIVEWF— F o |8, JLF AT LB T Javaf Ui 244 Groovy Ui Kz 1T (A —LL2 4l
BIFFFERIB LT, 2211797 ), XEWREEIEKIER 5 TERE . MAEH T LI EGroovy
PRGN T, R R, AWEs B, HERGIRNIPAENIavafCiS, vJLILLE HEAIR
SeAHS, (RS Groovy AU .

Bilan, GroovyPfAES K forfGER, HItn] LUXFES (0D,

// Javam i
for(int i = 0; i < 10; i++) {
Pz
}
=217 Groovyli, AJLAH L AACASIE R LA R IER, sl 1B Groovy Hh H At UK (1G4
B0 CEEA LS, SEERNTA IR, RIS X F N EE ).
10.times {
/7. ..
}
Hak, e Groovy 4t , Javafy i Groovy JLF-#4 . GroovyZK [RIFE LI B T 1 2 1y
java.lang.ObjectZs, GroovyZ&ifiiEJavads, [ X420 B Ml availi ALEMEEE T F 3k, AFL)
TEME ] Groovy 4 5 Fik=RIE MR, X FRADavafiF RS, HSCE LA X,

X A — H LA 78 Groovy 2 il 2 Java2 (/)M F .

Introduction/UseGroovyClass.groovy i R e R R R
println XmlParser.class
println XmlParser.class.superclass

izfTgroovy UseGroovyClass, 2fEF|u1 gt .

class groovy.util.XmlParser
class java.lang.0Object

% I Groovy 55 =~ JFL Bl ——Groovy JE S A 9, A AT 200 . Wik R L 7Ei% 4
Smalltalk , Python. JavaScriptHIRuby<F 2l 2538 RIE 7 b (& &g i Se4 Pk 19 47 4b . BHZE7E Groovy
R AT E], a0, ZRStringZEiihnisPalindrome () 75, LI —A~ Bii) J 75 34 ]
XEHY, BNERPFS A HE 26—, ERES, REEIFA (FRiss, SERs
R B TAR A BT A, A BHATS ST U ).

insrodvicelon/Patindromeigroovy il R o R e T R R

String.metaClass.isPalindrome = {->
delegate == delegate.reverse()
}

word = 'tattarrattat'
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println “"$word is a palindrome? ${word.isPalindrome()}"

word = 'Groovy'
println “"$word is a palindrome? ${word.isPalindrome()}"

T A R A X B U RVRCR |

tattarrattat is a palindrome? true
Groovy is a palindrome? false

XULAART EARZ A= IR, BRI A ERER iRy %2, BIERM A
JEfyjava.lang.StringZs,

i, Javafit iy 0 7E T AR ™ SR IDK MIAPL, 1] X5 7E Groovy F SR AT LI{E FH ., teah,
11 Groovy JDK ( GDK ), Groovy{# FI{EHE /7 M2 F¥ 8 7T IDK., T 2 — A~ a6 1,
#iB0 TGDKXfjava.util.ArrayListf¥ & .

st = ['Groovy', 'is', 'hip']

println lst.join(' ')
println lst.getClass()

MX BEA GG 4 s nT LABIA T3 T IDK, {H 2Rz 41, AT REfH F Groovy#s ¥ join ()
FifBArrayList P oC K LR A .

Groovy is hip
class java.util.ArraylList

Groovy ) 5t 1 AT HIA Java, A0SR0 H P AR Java, ZALH TR 3T0E il T
Java, i HATRZE JavafCHY E AL BFIGE, AR Groovy st &4 IF A BUR ot 42 .

EBARE

A5k T GroovyHwm FE 1Y, 1 [A] XfIDKEL4A Fr T i B A 22 Groovyis & K HEARE K
Javaf2 ¥ I, B as &R Z LRI B] 7R IERGroovyiE 5 MR, A B4 BAEHBHFERF B A
X 1A R HSR R E PO S T EROR

A EEHNFEHLNLLF AR

B A BART6R, XL R KIFEGroovy XM “HiHA”, LI “BAt4a”,
BAT3E IV Groovy # MUAR R A 3ERE . AP AFLE N JavalfF R GRE R, FrLASEBILfiES
et 4 AR5 1 i A R R FE SR R IR ST a], AR, & B3R AT A Groovy S Java
FIARLZ AL, L) K Groovy 45t 348,

WA RETEEINE05, A TKE B AR Groovy N Bl T H % 4%, B35 AIXML .
Vi TR B0 2 LA B A FH 221> Java/Groovy ZE FIEIAS , [ AT LAST BIFE Groovy i T H M AE 5. A
BRI Groovy XIDK Y JE 54078, X HEETT LA 3R Groovy MUIDK AL T .
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= EAMUSE R 112163, FHRANIFE Groovy I TTAMFERE 1, Groovy H IEHIFF AL
SRAE T I, MRid 232 B ana] #1) FH H: BhAS 450 o AR 70 TR 5 3 ( MetaObject Protocol, MOP )
HIRERN AT, A UAI7E Groovy 58 IZEAOPHRAE, JHHST H IR/ BN SIS LM S IR, A
IR R RN CAERGE S, [ — T XAhEE X T4k ph By e 5 28 i A A {7 B

WU IERIG 35, FRATHE N H Groovy IT 4 £ 3 G 2 A f A A Bl 2% L U R E TR S
(DSL ). 7EGroovy, P NHBhZARRE:, ool En ., AdEdAT sy, IRaki
T AR A 5, Fel 10T LAE FH Groovy X JavafllGroovyf Ui 17 B TG

VRIEAEBIEARS I F 8 5, PN A — T EENNA,

g 1EY, AT T 83 L2 Groovy, i#idifdfgroovyshfiigroovyConsolesk s #&
Groovy, FM1iE2FF|Groovy) HAthizi7 75K, IEMN ST THAEIDENIZETT .

ESE2E R, AT MNRE R JavafR IS AT, SRJ5H H HE A A Groovy AUE 195 . 7EPRGE N
W AT LARGH B H# Javadi i B9 Groovy 8 5tE 2 5, FRATH KR — T GroovyXfJava SHEMERI X F.
Groovyififfilavaifi L, {WAEVECFOCTHISL, FRATRE-SRTIX AR, LLP7 B eHEFA K.

ESE3F T, HATKEE B Groovy 257 5 Javaf ) 25 B ) 5 [6] , Groovy Ul Zb BRFR AT HE AL 2k
RUfE R, PLAEATES AT AR A SRl n e 6/ . AT 224 G 4] F| F Groovy I Zh A2 | fEH
it ( Design by Capability ) UL &£ 77 ( multimethods ). %FF 7] PAR F sh A28 RYB PHEREE R
Tk R AES ., RA14F D8 H Groovy i F A IS FEA T R A Rk Ab 5

B4, HATEF BT —Ezh A O GroovyErtER—1), GEHaRA 4 .
Al TAE . fofrd i, AR A 45 . Groovy Ml LA B Y Lambda e iA 5% K Bkl 3
IJEAE FHEIZ4E ( Memoization ) B A{E{ T .

EESE R, RATEFEITGroovyIFR/FH . ZI7FMFRMZEM, LUK GroovyXt IF M ik RH
X H .

ESE6E T, FRATEHEE Groovy Xt JavatE 52— List fMMapfy 3%, AiGESHK FE&FE
P, Bz E, ITEOAELERN TR EHESET.

Groovyt & IF¥ & 7 IDK TEH T8, FA TR R GDK K A4, [FIFT F % GroovyXfObject
2 B HAthJavaZs i &2 .

Groovy X A BFEXML— G035 f AT MBI XML OB ——th 324 T B4 3%, 7E 88 3R]
SBIIMENF.

FOEN T Groovy X SQLAY L HF, X EE 7 FF i E e AR S 15 A R, X —25
B AEIRET . BEAE, AR an T e A 58 17 AR i iE sk AR A AT 3 0 A B e, B 2 ] M
Microsoft Excel S R4 Fr 3k B ¥#iE .
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5 Javaff 8 R Groovy I FE K #>z —. 7EF 105+, KA TEEIIFETEGroovy FlJavaf UG 5
ZGroovyfHIA . GroovyZKflllavat EHACH BRI 7.

TS, LR RSBIES BRI Z —, TEGroovy I ILH I AR L Bz,
RATT LIAE ST RS, LA RS B IR T E . e 115, FATE M Groovy fnfaf 4k B 7E
Groovy X} % filJavaxt 4 b 15 28 X e 3t A F, KK Groovy X L4 R 3L HF .

FFGroovy, Al LAf# fiGroovyInterceptablefllExpandoMetaClassZE#ATIEAOPH) ikt
W, FRESTLUME.

ESE13E P, AT IRIZGroovy I JLgRFERE /1, F I WIS TRIEA k.

fESE14E S, FRATE 2= ) Al e B 1T s A Bh B 77 -

PISTENF T iMmshBE s, BT ER, DA fERT 3541
TeHRFE R AR O e R .

Groovy I A 1L Tz T udmfs, FAHIMZRIEERS ( Abstract Syntax Tree, AST ) ZBEf#adl
A, GroovyTERFASHIFNT L BA R, w16 hHRNISEFEL.

Groovy 4 a2 % | 1B M ER KRG QIR R E#Z O M3, 175, RATEEE anfa
AR, PARAMAT R A C A hs o

fEGroovyH, FICiliIFAEE (R M, AR “AIEAM" B9 . GroovyshAS4eH e
BOLI. Fi2M2, Groovyil e &ML AN R SR A S, FISETPHEMNA., K
1A &2 B T3A 18 F Groovy Xt Javaf Ui HIGroovy  CHS A T B ol i 15 .

FIRE9TE P AR EA, FRATAT LU FH Groovy B TR FEAE 11 A g PR AU DSL , FRATHF M
DSLi Al (EHAF S ) AT, RIGHREFE ATEGroovy HHIEDSLAY ],

BeJa, FEBESRAR, S TARBEG A Web CEERIFEE .

GroovyBy 3 1.

B4 Groovy XA T RIS, BB AEIREH HIGroovy 2.1, LI FIEA da] x4
A BT B Y ST

Q RF2E 2 Groovy 2.x BIFEE.

O fR¥2~5@Delegate. @Immutable 2§ Groovy {454 A 284k

O PREZEFIHN Groovy 2.x fi A RIK A i A4k T B AIME

Q PRE= 2R Groovy 2. X AL B S HR I A O Y B i — g 15

Q Groovy FHIHIEAEE LT, k- 21E0 T3 B I/ A2k BT

Q R E BT A A4 8 R Java FT Groovy, WHATM Java HF1£i% Groovy I, %M Java
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FHiE 3 AE Groovy JTik.
Q REE T NFEI TR AP IR TS ARIBIT.
Q KB AT Mixin, LU nfar e A e AT e Bl — SepURE AAR S
Q % T TR, Mok al LR gRIRa o g R AR IR M (AST) 2B,
O VR4 A B R 85 R JSON B34 i B 45
O A, WEERA B T2 DSL #) Groovy %

Bfri%E

AP ATEJava & L THENTEERE N . G S lavaif 5 A B T eIt 2 A
BRI B o RS P AR 5 e AR T 2 & o nT DA A4S, (HRAN 75 E R A B T IRA
FRf# JavafIDK 1) BEE R (MME ,  Effective Java[BloO81H Thinking in Java[Eck06]5 /& H AHTHY
%{-2 ﬁ:ﬁo

X Groovy A FIr T fiff BIFR T 2 a] LU AR 450k 27 2] —SeAE Ho A b 77 JTCMAS WL ERES AN 1 . 75

5N, BZEARH TR Groovy R FRFF B T A £ & AR 5 REAE L 55U Rl 41 i P A )
L FIR

A5 | HTA P28 Bt PRARICAEAE T B skArb . T r s BEIR AT LRSI IR AT T .

Q Groovy Mk, AILLFEA 5 HE Groovy Wi : http:/groovy.codehaus.org-

O A1t Pragmatic Bookshelf P35 #E 77 F 11 : http://www.pragprog.com/titles/vslg2. R7T LA
M BT A B R BITEAAS SC, el UGBS AE A 5 it vh $R ac iR ol & 3 5 Lok
& [E ]

WARPRIEAE B BE R AT Fhi, AT L drfUhS s 5 b g s HOR &8 B sl SRR ) 7.

Bt
it FEPIAEH, FiH Groovy A R R BRI W PR . B Groovy I BAJF % T 3 11
IR R R R 2 B 52 32 R 03 75 B G T

FERBWABE VR ITAIEE . FF5/EH Norbert Beckers . Giacomo Cosenza . Jeremy Flowers .
lIoan Le Gué. Fred Janon. Christopher M. Judd. Will Krespan, Jorge Lee. Rick Manocchi, Andy
O’Brien, Tim Orr, Enio Pereira, David Potts. Srivaths Sankaran, Justin Spradlin. Fabian Topfstedt .

Bryan YoungHISteve Zhang, B fhfi1{ERT [a]7EAS 45 815 oa i ERASHRR .
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TEH IR YRS Groovy U Z AT, B Foi7 Z% %% Groovy . ANEHG A28 Gnfnf e 424 Groovy, Jff
R—UI TAEIEHR . AEADFRGF eI ERIAT 55, A B FIRA T )5 o A = B A N P

1.1 &3 Groovy

PAG—OrEasE . AT B Groovy BIASHE# 7 82 : R 1i[A Groovy F T http://groovy.codehaus.org,
sl FEEERE . TTLLE B S AR IR RRA RN T F 8. AR AR AE AR M EE Groovy, 8,
F RS, 3 T BRI MA; & NE T8 R A . Windows I 7t T LR 3%
WindowsZZ e hitAS . B o) 20 ST [, FEGroovy il SCRYHL R 2 F %

XFF A T Groovy P HIE{-51 R A BT DAY 61, Al 42 2 RRAS R ASBE 0 . bl 17 B0 2
Groovyiti 7 SLH B R A IR A, 7 LM http:/groovy.codehaus.org/Git3k BUH BE A AS

T EIDK LSaH @A, FrLIE iR At R 45 2 4% [ Java®,
T K& Groovy

1.1.1  ZEWindows R4t I 15 R 3 Groovy

FATAT LA EE X Windows i) — a0 2036 8 /7, 18 1T P r H-F B B B E RN AT . 7528 %t
LSRRI Z 4 R Oy, T AR ik R A

T2, WA EGROOVY HOMEMREEAS S FIpAE. HEA “fdlit”, 1T “R%", 4k “ &
Giekt”, Q)E—1~4 HGROOVY HOMERYIREEAL K, SRIGHHIRE FGroovy HRHIMTE (4N,
Feks Host & 4 C: \programs\groovy\groovy-2.1.0 ). M4k, #$%GROOVY HOMES\binif/ii%|Path
Wik, LUAEGroovyJbin H SR MABIA R EAZ  i0B R H LIS () 2bE.

B F—2, WHIAFRE AR IAVA_HOMESS [ () & Java T & £ ( Java Development Kit, JDK )

Dix B 45 ¥ # Groovyifi & M HiF S MUZ T %, —% %
() http://java.sun.com/javase/downloads/index.jsp



1.2 #FH S AmAM Groovy 3

(i, WRAR, HE.

SR SER T 7E Windows R PR 2% . O CH TG TTITRI G T8 1, RO IRs 2z
ke TS A AT A S TERTAG 2ATE O, i Agroovy -v, iR HYRIE
i A RRAR

1.1.2 7EZUnix RS IF1E L & Groovy

fift I 2R — 3 % A5 4. [A]EF 5 A http://groovy.codehaus.org/Download,, #1 & & A FH XA
[l Unix 78 B 10 F5 5k % A BAS FTBEEA . ¥ groovy-2.1.0 H BRI E . #lun, fEFKFIMac
A4 1, FBHILAE 7 /opt/groovy H5k,

T—4, % EGROOVY HOMEFREIZAF it S5p%4% . MRAEAT FShelli AR, 75 48 A [F] 9 L S3C
1 AR ] fE T 22 A 22 W0 PR AR L B SO s WNSRARHIGE , TS5 M SO . FAEOS X L {di FHbash,
BT AR 49 &~/ .bash_profilesXff. 7EX 3, AT —I: export GROOVY_HOME=
"/opt/groovy/groovy-2.1.0", PAUti% & IEEAF EGROOVY HOME, FKif4I$GROOVY_HOME/bin
EINE] T PATHIREE it hr

BT —4, WHiAMETZE R IAVA HOMESS (6] (/2 IDK H SR AT FERL B IRANE, EIRE. 1s -1
‘which java'iX 24 n] LLHE B E Javalfl L2501

58I 1 Groovy By 224, il R TS 1R 5 O 1 BACHE S AR . SCH T A 4T R I 2 o 11
PR A Xt B A B B A R A AR R T LMd fl sourcedn &P AT— FRCESCHE, B
IR OS] 17 e amSATE O, SiA groovy -vind, SRR M2 ER AR
Ao XL T

1.2 EEZIMMAR Groovy

XAE IR E , 28 L AR —E T2 RA . RN, I H SIS
WA AT 55 AT GEAR PR &7 sTHAERT ] 9 JCIKTH . GVM ( Groovy enVironment Manager ) /4
{XT A Groovyi#t 75 BIRRAS , 8 7] A HE 5 GroovyAH 56 894 F1 T B ( UNGrails . Griffonf1Gradle
) MIRRA

XK THRARS 5y e, i H 2 Re 8 A nix R4t , 7F Windows 2 Gt &t n] LU i Cygwin 25",
— B4R TGVM, N A Tgvm List groovydn4, AT LAFE B AT FHAYFIC 223 9 Groovy
W A . WARARE HGroovy B AR E AR, nl LIS E . flan, EisfrAdane, wfLs
fiiAgvm install groovy 2.1.1f4 . GVMZJG& FHIFEHZNA, DIMMER. MEELE
L% T Groovy I ZARAS, EUIHREN2. 184, WaTLAE Hlgvm use groovy 2.1.1%%.

@ http://gvmtool.net
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1.3 {#H groovysh

A 1B %% T Groovy, I HAZK THRAS, BUZESRIAHNE o 47447 T Hgroovyshi&iliin
Groovyl WHE Tz —. FTHF—AREEE O, #iAgroovysh, G N, #iT2EH—1
shell, % A—2EGroovy(Ci%, FHEEWM TN,

> groovysh

Groovy Shell (2.1.1, JVM: 1.7.0_04-ea)
Type 'help' or '\h' for help.
groovy:000> Math.sqrt(16)

===> 4.0

groovy:000> println 'Test drive Groovy'
Test drive Groovy

===> null
groovy:000> String.metaClass.isPalindrome = {
groovy:001> delegate == delegate.reverse()

groovy:002> }

===> groovysh_evaluate$_run_closurel@64b99636
groovy:000> ‘mom'.isPalindrome()

===> true

groovy:000> 'mom'.1l

lastIndexOf ( leftShift( length()

groovy:000> 'mom'.1l

groovyshJjg LAZE B J7 202 — 28/ N GroovyfURS il i 4 T H. . etdon] LA F7E gt i 72
rRA RS — S R SR BT B A, groovyshA SRRk b i S 7 o 2 i 2 st 1l 381 ) it
] LM savefir S LR RAF R — A4St h, ARG 25 Mlaroovy i & M 2171517, LUk
B S TRAKKME, & T4, groovyshar &l &I T ASE a4, FTEML
MPITE R ET A R L  FTERX B R PA TEE SR

N, HiAMath.sqrt(16), EITEIZH——a.0. SR, R4 Aprintln 'Test drive
Groovy', FTEFMINLES S HFFre, JFmhn boull, Silprintin()fHAMRA R [,

AT I A 4217 09100S, Wgroovysh/RFFAAENE, HEEEmairamm—">1n05,
WRE X shA&JrikisPalindrome () ARITICES—HE. MM A—TE . — Pk, HE—-4
ififim)it, groovyshZS 3R A58 MU A FHUTIREARIS ., groovy : /8755 i M BCE 45 UFFR AT,
B2 2R EPS LB MTTEL

IR K 8 EE s A 2, o] A AT HIEE R T REZ B F4T, SR Tabfil . shell 24T
ENLATRA T4 AR B 7348 T R B mT I . SR AT A groovyshag B shellffi I A-Be v, 7Ek
Atmom' . Us, % FTabf, AJLAFRIERNE. DR A DA 4 (L) 2RI FTab
M, shell& iy e &2 WoR A ol 2.
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i1 Ahelpr] AFS BT ZHar S g. al UM L EFkERCSMARNGM S, XXM TEE
AT A A A AR R A . B & S TR AT IE i T ) 8 P A A i 4

e, i AexitiB iz T H.

1.4 {£H groovyConsole

Groovyth 47 26 {fs 2 [EJ F 7 #L1fi ( Graphical User Interface, GUI) By F1—— R BHE
Windows % 545 Bl 28 Hh id g roovyConsole. bat ( 7F%GROOVY HOMES\bin H & FAr4KiZ 1 ),
A Unix Z G0 i P a] LU A T2 00 i) S bk H SR B 1T Bt groovyConsole il AT IIAS . b
Al LATE 2114 AgroovyConsoleskjd izl G GUI T H, 5l 5 GUIZ Tk, tnE1-197R

D00 . GroowyConsale
IBIoE Ple % (€w [¥[%

1 list = [1, 2, 3]
2 println list.size

groovy> list = [1, 2, 3]
groovy> println list.size

3

Execution complete. Result was null. 2:18

-1 ffiHgroovyConsole

RN TERE S & B T2 3 O i A —2EGroovy  Cs . B TS, Windows 40 JH P & Ctrl+R
i Ctri+EnterZfl 55, MacF 4t 1/ £ Command+R & Command+EnterZH 48

AT A o s i AR A9 TR AR DRI TIAAS . B B ] (93688, groovyConsole B ok
BT, AT TORAFIIAS . STIFBUA A S8, BTLAAE SO R — x> T AR,

1.5 TE®LITHIEIT Groovy

MR, XMRUCRRF R S, FRA REAG SR RIEEA AL T o AT L
XA, R Agroovyfnd, JEHENN_EGroovyf T 0 X4F4, tF Fixs

> cat Hello.groovy
println "Hello Groovy!"
> groovy Hello

Hello Groovy!

>

BIEa AT h Bl — il h), iG] -e 80, fEMmS 174 Agroovy -e "println
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‘hello'", @il %, Groovylffiiti “hello”.

SR, SZBR - groovyfir A X FHUTH A HIGroovy A MIZEAE R A H . EAEIA 15 AR DK
HRA ST PR — T TS, si&F R — A static main(String[] args) ik
( BpfL4erJava main () ik ) Ay,

WRFRATHEY I T GroovyTestCaseZs ( 2 W18.27%5 ), s & SCH T Runnablefz 1, A LABk
imain () FiE. TEXEREM T, WSmain () FEJVREE T, MBS HIT.

1.6 M IDE

BEE AT UR KRS R 2200 Groovy Ui, ATHRILERMH LA T H, HFHS8EG—
IXIREST 2N IT & A EE (Integrated Development Environment, IDE ). =£izfiE, KiTHZ
Fi%$E. 2 Whttp://groovy.codehaus.org/IDE+Support, X HARME T —263PE . W flxse T H, Af
PAPRA T4 48 Groovy Uit . MIDEWIZE A FA8HS | LRSS 3R 4E ( BRSO B BUR T AT k0 TR o

1.6.1 IntelliJ IDEA

Intelli] IDEAE S 27 (W41 X R X Groovy$2 48t T HAF I 245", iiidIntelli] IDEA, o] LA%i%E
Groovy Ui, LI R4, AKX Groovy A AR I 31, FIATERL AR E A, AR =
b5, BASRIavafGroovy %, EH 5 ikIavafiGroovyfCit, LAKAE R —5 H drfdi F
JavafiiGroovy{tid

1.6.2 Eclipse Groovyififf

Eclipse 11 AT LA{d FlGroovy Eclipsefifi-*. it iz, wLA%HEGroovy2SFIfAS, FIfiED:
mse, VIRGIE . iBf 7 50, (4 HEclipsel@iXa%, TTLARE A Groovy fRAGER I BTl .
BEAk, & n] LU Eclipse N 8 i Groovy Shellz Groovy##Hil6, LB HRE 25 JavaFI Groovy{LHid .

1.6.3 TextMate Groovy Bundle

Mac )2 ¥ 11 3 4 S 75 TextMate {8 i Groovy Bundle., 3 FTextMate, 0] A% TextMate:
Power Editing for the Mac[Gra07]""—43, ( WindowsH] /" 7] LIF — FE Text Editor™, %4, N

(D http://www.jetbrains.com/idea

@ http://groovy.codehaus.org/Eclipse+Plugin

@ http://docs.codehaus.org/display/GROOVY /TextMate
(4) http://macromates.com

(5 https://github.com/etexteditor/e



1.6 {8 IDE 7

YR i R/ NS AS B, AT LA i Notepad2”, ) TextMatedfit T —2En] LA 45 B[R] B9 AR Bt u
R — U BT AR ME B Groovy U, FhAnbA A, aniE 128, fETextMatelN, FATTAT L

F) B BB A, b A RLOBR 38 17 Groovy {8 RS A1 X . T DA B 2 IR A R S E
http://blog.agiledeveloper. com/2007/10/tweaking-textmate-groovy-bundle.html & T fi# U1 {a] fxi i

Groovy Bundle AR i /R 45 SR M AN 7 O .

1 |println "Hello Groovy!"
il |

| |/Hello Groovy!|

Une: 2 Column: 1 (% Groovwy 4 (Jv TabSizer 2 5 — ¥
E1-2  {ETextMate 4T Groovy %
TRZ TextMateH] /" IEFE 4% ()BT ) i 4 i 4% Sublime Text., % AESublime Text/Niz47Groovy/t

i, FTE—THEEA, R Tools > Build System3Z 5. N 347, HE e New Build System... 3£ 51
WA —4~% Agroovy.sublime-build i Cff:, A% S A—F7ns .

{ "emd": ["/opt/groovy/bin/groovy", "$file"] }

%A% 2K Sublime TextLAGroovy IR U444 NE 8L, 121745 E /72 I groovy s . 455
BRTERIHE DN ZEiTR0, 7T LAEF78{Command+B. 7 X:Sublime Text - # EH & 1y £
#0757, 12 http://sublimetext.info/docs/en/reference/build_systems.html.,

A AT AT AMIDE TR AT e B0y . SR M 75 B0 s Wk T L IF W e . TR s i
Rk . BAETE R4S SIDENIZ 1T Groovy 5, ikgroovy T E7E 5 AL BT 10 415 54447
BRI P | GRS FLE T X RIG IR #E B . AR L LI 2Bk groovysh
T — S B (BRI 2M. A CHE RS RN THEMRERR . EMGES H O
BTRMBRATF . BOLEN TS, 475200 S — i E 26 T

AT S, HA1%4 T Groovy, IFHIEAT TN, E—IFF T —2@i 47 T AMIDEY
o XERERNCEN T —H PR ME TS .

@ http://www.flos-freeware.ch/notepad2.html
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KA Groovy scffJavaifilk, It HARE 1 Javaifi 3, FTLAFRATE AT LABACo BT SR TR FH G Rhid 5
MU . ARFERG AT TAE BT FOR AL, SRR ERT G Groovy B gt WUAR L I . BRI MAE 25 4l
HIavase T 55 AT, BEE 5 G 55 M S 1) Javaf Ui B AL 478 Groovy i, T4
227 #|Groovy A A fif i, M HERRIH N, EAFRG, TATSUHE—LE— DS fk
AF], XLEREBF AR IR TA L

2.1 M Java Z| Groovy

HATIN—BLr A — AR PRI ) Javaf VA T B J5i8id Groovyia 1 TiX B URS , SRJEHH M
JavalXUits HLAY R Groovy s o AEAUTSEBE RE b, 5 RUAS Tt S AL ], (R A e sfe e ey
i, REIWBORBLT . IREGEREIRST 1724457 IROTIFAEIE,

2.1.1 Hello, Groovy

iEFRATN— A LhJava US40 5 14 B F 1 4R, & Rt J2 Groovy fo 15, R 4E7E— 4% N
Greetings.groovy) {9,

// JavaiX &
public class Greetings {
public static void main(String[] args) {
for(int 1 = 0; i < 3; i++) {
System.out.print("ho ");
}

System.out.println("Merry Groovy!");
}
}

flifflgroovy Greetings.groovyfr & HAfTiX B, H— Fhid .

ho ho ho Merry Groovy!
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XARAAES, ST B ZH . Al Groovy K SRTealet 752 F A7 T E -

Groovy {51 He HeJava®imy, BOni ol LB RIS IRIS E 2459 . hr b, Ks E Ry
PR AR MRS, 58R AT LIS B R A 25 SR . AT ER TR —IT8 R 5 R . BT
[El Rl S A R (R SR 7

A BT E L, Groovy [l e iRR 7 (HAEEZW 1 ).

E«‘-’%'%Groovykﬂ:ﬂ‘l' ZQM*?-AF)?%‘#‘J%‘H%&@. 18] 4 | &HCaIendar, HTAE |
’ F B #33] M java.util.Calendar, Groovy B8 3 $ATF %l é.: java.lang. java.util, ‘

\ java.iofjava.net. €44 -FAjava.math.BigDecimal#=java.math.BigInteger®@ 4

R, s, bxﬁ«?-)\'fgroovy lang#groovy utilziﬂﬁGroovy@

NITHRAL AT T STy
[TTHes “\"“;1}: ‘ﬂll

for(1nt i=0; 1< 3 1++) {
System.out.print("ho ")
}

System.out.println("Merry Groovy!")

HEATLIEHE— . Groovy BB fifprintin(), W AIZTECLHFEINT java. lang.
Object. EibAi—M{fifHRangext R . FHRRHEH forfEFIER, i HGroovy X #5218 78
7. B, AT RS R R T T X R -

GroovyForJavaEyes/LighterGreetings.groovy |
for(i in 0..2) { print 'ho ' }

println 'Merry Groovy!'

B AR S AR TG TR S i) Javaf RS MR, (AU 2 T . fEGroovyrh, fijsh
Y FAF L fAT AL

212 SRIEFER

Groovy I A7 B il fl L GE M ForfE3R . FoATE £7E forfEHA v it T range 0..2. 52,
Groovy HFA THEME TR 200 HE (A8 7

Flllupto(), E/&Groovyliljava.lang. Intege r2& s s il By —ANME T8 FH 0 So i k. af
HFiEft.
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GroovyForJavaEyes/WaysTolLoop.groovy

0.upto(2) { print "s$it "}

FAIHE0 A Tupto (), X H e /EIntege rit)— S, iyt N 122 5 /s FIT 15 105 Bl N A 4
AH.

012

AL siti - AWe? e B R, ERFHITIEIRAR A RTIME. upto() i
Pz —1MEENSE. MEHARTE S8, EGroovy T Al LIHF FHBIAMN ZFit K
NEBEL (il —a, B4R RIS A, ) B R itiTE A sikprint () A EETE
AR AE, WEAESTEN X PN . FURZAREE, RATATAE TR i A£iE, #ssg
I I

i Fupto () ki, AT LA B EEA EBRAFER, dREEMeF s, il ftimes (),
Wi AR

G@mﬁo}ﬂlwsjéslway;fotodp.groow‘

3.times { print "$it "}

XA AKE S B RRAS = A A4 R B

012

LAEVRE Bl — 28, nTLAME Fstep () .

LT s

FousalvsRyesWeayelollsomiony | 1] (IR
0.step(10, 2) { print "$it "}

i R S 12 B N S A

024638

AT LA AT PRk R EOR R R, ORI RANE %

Rk, SRR EESGreetings XA F. SIATIFLAFTS HJavaftiZH . .
A GroovyUid 2 £ 4 fR e .

Gr&diyﬁoﬂhwhiyesnlhysrdlonWLgroﬁwy
3.times { print 'ho ' }
println 'Merry Groovy!'

AN BAUS AR, BB .

ho ho ho Merry Groovy!
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2.1.3 GDK—i&

Java'V- & B O Z — & Havadt & 60 (JDK ), Groovy ¥4 il Fefi 124 > —4H g i 2
FIEE 81 7] IDK ) 25 A2 R R I BE 55, Groovy ) & T 38 K AUIDK . X 264 Ji& il LUEFRYEGDK
( 2 Groovy IDK, http://groovy.codehaus.org/groovy-jdk ) fJZE H3K45 38 i FH Groovy$ ) i £
Frk, JATHZ= AR A A FHIDK . T i —AFH T 5 M R {5 B9 GDKAE B 7 0
BRATHIGER

Hetir oA —ER I AR T AR R | RS S AR, e SR T8
FH—SER00, $ATaERE, AREELER. filEZ, ?k)éﬁ@'ﬁiﬂfﬁ HHXHELH, kF
— T Groovy7Eix B dnfal 75 BhFRA TH)

Javarb i] LL{# ] java.lang.Process 55 F 4t K i#t 2 3¢ B, fl i F AT AR 7E A0 A oh 8 A
SubversionftJhelp, | HZELIiZIIEEH Javafthsd

//JavafX 4
import java.io.*;
public class ExecuteProcess {
public static void main(String[] args) {
try {
Process proc = Runtime.getRuntime().exec("svn help");
BufferedReader result = new BufferedReader (
new InputStreamReader(proc.getInputStream()));
String line;
while((line = result.readLine()) != null) {
System.out.println(line);
s
} catch(IOException ex) {
ex.printStackTrace();
¥
}
}

java.lang.ProcessEH A M, (HEAERm AR ert, EREAHFE, Lhr L,
S A BRACHS LA K kS BR H ATAESE S B X e R Sk & H X @i /E java. lang . String
K Il In—"execute() Ak, GDKixX—YIARSEH A T,

GroovyForJavaEyes/Execute.groovy

println "svn help".execute().text

HOBGX MU, ERBGE T B (FETE) PROHTFE R TavafCi a5 81
Bk, 4 7 — KRSk 5 —HTE, GroovyStRENSE LY - B+, RE¥BWIKZ i
EFTRT o« AERMIRAE D —R MR A R Bilavait Ik, 7EGroovy Ui Hr, AR ME ]
T ProcessHIJDK. ARLEiEF|HIDK AlJava & i 7 5 58 e H ERERT (AN B R 22k, A2
FATHFEA
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EFR 4k 4 19— 1~ Subversionfd FH1, — K EMHS0Z TTavafCid /L 3] T 24317 Groovy L
5. X PARRATR T E I —A e 7 MERREE T AR T (BRIAEFRAN T2 Ui r Bl e i i

MAEStringL il i flexecute () irikRt, Groovyfllid T—/N"J# T java.lang.Process
HIZEA L], gt avaftis FRuntimeZéfexec () 7 BT AOAREE . AT LAGE F a0 FARAS 5851 31X

.
-----

GroovyForJavaEyes/Execute.groovy

println "svn help".execute().getClass().name

MAERK Unixblak LisfTaf, ST

java.lang.UNIXProcess

FEWindows#L#% I, it I

java.lang.ProcessImpl

L texthf, FATEFEMAIGroovyfEProcess2E FiRftgetText () 77k, HINGERK %
HERR AR AR AR B — S StringXf Srb . SR H R ERFFRLS R, waitFor () 58{Groovy
WinfwaitFororkKill () ik (Zr B — M UAZR TR aENE ) A i, X8kl —
T L m R,

K& T {# FH Subversion, A Al A4 Hfthin 4. R E ¥ svn help B il oA F2 5, oo

groovy-v,

println "groovy -v".execute().text

FAT7E Groovy B A A FH A9k 37 Groovy HERR R i i HERRAS 5

GroovyF

Groovy Version: 2.1.1 JVM: 1.7.0_04-ea Vendor: Qracle Corporation 0S: Mac 0S X

» XA FAEZRUnix RS MIWindows R 48 EXIW] TAE, K0, FF—1PHRUnix R4S L, Ei55)
VHTHFE FHNERSIE, TR

println "ls -1".execute().text

fEWindows |-, il S HIIE s B Ry dire ARERR . IRE T, RE 12— T LIAESE Unix
A4t FPATHRERR, BAirdf A E—1EF, BERRE—shellig . FrLABR TiAdir, £52T
ME . e, FROTEERMHond, BRI Tdira 4.
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println "cmd /C dir".execute().text

RATE4E B|GDKY RAEMH IR A gafi TAEE MM, HRIU A T GDKM— R E.
BT GDK I ZHEE A . u

214 ZESABERN

Groovy fi 1R Z sl A0 ELRERS B fEi (b & TAE R/ MR, dRERiRieAY, (Re & lix ey
Pl AT . LTl (safe-navigation ) #4EAF (7.) BlEHPZ—, RIT@FHFELA
SIFREEGRNZME (null), XFMRERBZR, W FEEFIs, FRZEER, 7T LA G
(=

!

rapyyEuelmentyepipeiramaat 110 A R R e
def foo(str) {

//if (str != null) { str.reverse() }

str?.reverse()

}

println foo('evil')
println foo(null)

foo () ik (-AHmFEM S, FHE2ZL SR — N2 H ool ) Hi? BEMRRA
1E5 A nu U A S AR e p ik sUs . sfrxBs, &— Ml

live

null

2. fEE5 A LM reverse(), HERE™E T — 4 null, MEAME S 7E
(NullPointerException ), iXJ&Groovylk/bMed | WEFHREHERH—TFE.

215 HE4HE

YJavatfiLtt,, Groovy’b TIRZECHE N, X— S ERH O PRI E . Javai fil F4 14034
i 32 KA 5% ( Checked Exception ), A0 — R FEAIF]F . AT H Thread#sleep ()77
%o ( Groovy#fit T —/~&iEMsleep () Hik, ZW7.1.37.) JavalBFFikIR ATk java. lang.
InterruptedException, 4 AHC AZEl, JavafilF RSEAMVE? FIpZACHIM , 25 Rt
REzcatchilk, AR BHEX:

GrboﬁfFoﬂh%ﬁEvﬂiﬂﬂiﬁpJSVE?fjlﬁéﬁjfﬁ*f SRR L it il Tt e R
// JavaiX &
try {
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Thread.sleep(5000) ;
} catch(InterruptedException ex) {
/17 X E A 27 AREAAINAERERT.
}
# 2 B catchB RN B S 3 FRERE . WSR2 W catchik, SHEEBER T XK,
I QSR FRATTHE S B — DL B TR0, % R SRS A TR IR o SRR AT LA
BERL PR T AR, BURK H ML T EZ AR .

R FARLEFRATAREAL B, 5 IS A AU I T Z AL BERY 577, Groovy I Asi il A 14k
B, RANAGEGEM S EHEEANEBRE TR —Z, FEH—MFREA—T, Groovy
FEX SR AL RS tH YA SR

GroovyForJavaEyes/ExceptionHandling.groovy K TR e AR §
def openFile(fileName) {

new FileInputStream(fileName)
}

| openFile() H 7 A AL HE A Z R AL FileNotFoundExceptionF# . WR=H T ZRF
W, EIFASHIER Tk, MR, eataRgsmmRns, diR AL, T mmaelr
7 :

GrpovaorJavaEyeélExcgpﬁonHandllng.grooiry\ '
try {
openFile("nonexistentfile")
} catch(FileNotFoundException ex) {
[/ XFHERE, A EBMA 2 M4 A
println "Oops: " + ex

2
WA 24 R T REIL S BT 5% (Exception ), AT LA ERHBTE catchifi i) v g i 1Y

try {
openFile("nonexistentfile")

} catch(ex) {
[/ X FHRF, A RAEMA 2HMH 4
println "Oops: " + ex

}

Flfcatch(ex) ( Zfgexnif %A TR ) nf IFHEATRITm BT T RE . 8. B
AfiEiskExceptionZ AN Errora Throwable . ZAH#E AT A X 4L, if{fi flcatch(Throwable
throwable) .



2.2 JavaBean 15

AL, GroovyibFATEFETIERMTAE, A RKANE STR D AFEAL PG AR R GEHAM T Eo

2.1.6 Groovy2REHJava
Groovyih A HAL—SeffiixX | JiE & AR ES . o5 st w38l T .

Q returni&a]JLFSEATER (S 02111705 ).

Q REFLMERS S afRiEs], HEJLRSEEN (2021161 ),

Q LRGN ELATE (public) MY,

Q 7. BAERF RA X RS HA RSB A S TR .

Q f] LUd FHE A 25 iRk JavaBean (& 012.2795 ),

O Groovy ASRIBEATHR A CASLHFE , XL FH SR SR i JE &

O #ESTENA S this kg HClassX % . £ FrEMFFH, learn() FiZi& Al gy &
Class¥4, FrLinl LA FHEEC R -

class Wizard {
def static learn(trick, action) {
/7. ..
this
}
}
Wizard.learn('alohomora', {/*...*/})
.learn('expelliarmus', {/*...*/})
Llearn('lumos', {/*...*/})

TEGEL T Groovy 2RI I A & X A EZ S, F—10 28 Groovy & U 7F Javali) — &
B EEARRME TR AR AL

2.2 JavaBean

JavaBean#E& (5| A S FRAT S D4ay, NPLLREAS L IR 20 8 R 55 1 HLB M 19 Java X S5tk
HifEJavaBean, X —MEEME TREA R, (HERARNTEH, EPHRLXEEN, JFRET L
LUV RS (Getter ) FIFEMAT (Setter ) Jridi, FRATMNMATEIRBIRE, WTT & FH LR EYLAE
HoB PR T BRI %", i dtiavaBean tbfE A, AR AMA IR %0 B RS T . 45
FHbi, JavaBeanyEEELFHY, BMETAM ML . BN MERBHEII LT, tk
LFHIEMTT RIS (IDE ) FEEHAIT &80 T8k,

fEGroovyH', JavaBeanikf% T AT A2 & . 1Ml H Groovy ™ (1 JavaBean®fi 92247 JEEM . Fe ]
S JavafURY AT, SRIGH H AT (L S.Groovy U, XFERERER FI2E% T .

@ http://www.javaworld.com/javaworld/jw-09-2003/jw-0905-toolbox.html
@ —FRI TR MR 254 S i
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GroovyForJavaEyes/Carjava

//JavaX 54

public class Car {
private int miles;
private final int year;

public Car(int theYear) { year = theYear; }
public int getMiles() { return miles; }
public void setMiles(int theMiles) { miles = theMiles; }

public int getYear() { return year; }

public static void main(String[] args) {
Car car = new Car(2008);

System.out.printiln("Year: " + car.getYear());
System.out.println("Miles: " + car.getMiles());
System.out.println("Setting miles");
car.setMiles(25);
System.out.println("Miles: " + car.getMiles());
}
}

AR ATHAERA T Y Javafi, AW F— T CarsLolf@ M .
Year: 2008

Miles: O

Setting miles

Miles: 25

AT Javaf CA% AT LIEGroovy £ 7 T, (FUZ AN fIGroovy BT, AT LAF iR AL b/ K <7 -

vayFor.laquyesleovnd.groowz
class Car {

def miles = 0

final year

Car(theYear) { year = theYear }
}

Car car = new Car(2008)

println "Year: $car.year"
println "Miles: $car.miles"
println ‘'Setting miles'
car.miles = 25

println "Miles: $car.miles"
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X B AR AR i A JavafCRS A FAE 2 —FER (NPT LU ), (B2 TRZIRELME
ig@_—'ﬁ(j

Year: 2008

Miles: O

Setting miles

Miles: 25

deffEX ™ B F3CHSM T —A~ B FRATTLURS]F X e def BRI, &0l LAER
int milesziint miles = OXAFELEHIISHY (AN ATEMIE ). Groovy S AETT i R ER Hb Ky FLA)
— Ui RIS — AR (R EJavar , WA 4 5 (T HE 2 , W Tavadeidgs s> BlE—1 ),
LA P fmileshs, HIFES | H—FE, WREAZEEANDIREE, EHEMRE R
Higly, fEMAfinaUkSAIizEYE, X fJavarh—#E, 7fEXFEM T, GroovyZ: A% t:is
ft—Asmnlgs, (EARMEEMEE . Bl final FEMTMAREBSSHER ., TURBEE SN S
AR AERIE R . AT LB FBdrid Mprivate, {HRGroovy f AsFix— 0, FHi, tnii
AR B R Y, AT S B — AT AT ) S A o T DA T T ARG S0 T A 2

class Car {
final year
private miles = 0

Car(theYear) { year = theYear }

def getMiles() {
println "getMiles called"
miles

}

private void setMiles(miles) {
throw new IllegalAccessException("you're not allowed to change miles")

}

def drive(dist) { if (dist > 0) miles += dist }
}
XM final A W] Tyear, {fiffiprivate®B] Tmiles. 7Edrive()SCfi:d, Tpfe
Hyear, HELMEKniles, milesH) T MESA FL i 1E S AN Z B PE B9 {H HEF AR T 04
T RS X S A Car

@ Groovy )55 LA X 4 public ., private Hlprotected, % I http://groovy.codehaus.org/Things+you-+can+do+but+
FHEE

better+ leave+undone.



18 % 2% @& Java FF & 4 Groovy

GroovyForJavaEyes/GroovyCar2.groovy
def car = new Car(2012)

println "Year: $car.year"
println "Miles: $car.miles"
println ‘'Driving'
car.drive(10)

println "Miles: $car.miles"

try {
print 'Can I set the year? '
car.year = 1900

} catch(groovy.lang.ReadOnlyPropertyException ex) {
println ex.message

}

try {
print 'Can I set the miles? '
car.miles = 12

} catch(IllegalAccessException ex) {
println ex.message

}

Wit AT A 2, A IRES LA B, (B R B B = PR,

Year: 2012

getMiles called

Miles: 0O

Driving

getMiles called

Miles: 10

Can I set the year? Cannot set readonly property: year for class: Car
Can I set the miles? you're not allowed to change miles

FRAFRURYE, FAOATEEREAPE AR MER RS T, o T H0HE .

GroovyForJavaEyes/UsingProperties.groovy g = i
Calendar.instance

// K #%Calendar.getInstance()

str = 'hello'

str.class.name

// KAHstr.getClass().getName()

// 2&: AfE M FMap. Builder¥ £

// FtREA N, ik Bstr.getClass().name

SRR EE S F class @M, §Map. A i e — e X% B A sk b 3 (Z06.5% ), H
U, MBS R SN, —fflifgetClass(), MiAdtclass.
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23 REVMEHKSRBEEH

Groovy hi i L Z 1% W) H b —~ JavaBean3, TEMIAEXTRAT, AT LA Hbh1E S 4MRHI 45
(PR R PE ., IR A TS, TS i B2 T, P Wit A e
BTk, MO AR S, BRI, FEE—MESE LMap. T EiEERkK
LFRE— .

Ghoewyfonhquvesn!Iﬂﬁﬁﬂhwtﬁuﬁnﬂngnoovv
class Robot {
def type, height, width
def access(location, weight, fragile) {
println "Received fragile? $fragile, weight: $weight, loc: $location”

}

}
robot = new Robot(type: 'arm', width: 10, height: 40)

println "$robot.type, $robot.height, $robot.width"

robot.access(x: 30, y: 20, z: 10, 50, true)
/7T VAR # A HOW A

robot.access(50, true, x: 30, y: 20, z: 10)
izt B Y, F— T

arm, 40, 10
Received fragile? true, weight: 50, loc: [x:30, y:20, z:10]
Received fragile? true, weight: 50, loc: [x:30, y:20, z:10]

Robot L ffiliitype. heightFwidthFFLE M T AEX . XBEH T Groovydmitds HFA]
B ) T AR T 7

access () FEAINIES, (BIMEE—1EMap, MIAT LK XA w5 b A (e X B T IR L
fESEZH Rt e — KM Haccess () FikAt, FROMKYR TiX A5 . weightlh K fragile
FIME . ATIRRATEE, HFX MBS USSR G, SIR% 20K Haccess () ik
HRFE

MR ZILB LS E T HENESHAE, miHE R NESRAEY, IBAGroovya (B
WHERE—NMESE—Map, REWLSIIRPNITA ZEFHANE—RE, EVFE—NES
MIfE. ZJ5, FRRET RS R M RINFRA RIS, IENII7ER B R 09IRRE .

JUEFERobot BB T rp, X B RIFMEAEH A, (R ATRES A AR R, AT LA A,
R AR SE, BE REZ— 1 MaplE S, MAZRMARMIES ., EXAFF4, W

O BMMKIREIEFHIIT, B PLIE - ESHWER. EnplRigd, FVREE G, aFRaft—1
KZHMEEA . WRE L THSREHES, WHRIFERASEARNCIE LS HERS, Fi—E 208 A C Rt
B O] LA BT MO, — R
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BRI RS, ZRESSE R, XAERT, SRR A8 E, i
Ao XSS — s, RE R AR RITREN T .

i A S — MBS E Map, T LGB X R R AL -

\

def access(Hap 1ocat10n we1ght fragile) {
print "Received fragile? $fragile, weight: $weight, loc: $location”

}
BAE, WRLSEEWAEFNXRIMI—ERRAE, LSS
WEFAIAT R, 1 FGroovy4iJavaBeanth - T ##%, JavaBeanfEGroovy ™ X AEHLENA T .

24 TWLERES

GroovyH a] LIE T L AKE A FITE SO AT, 5B b, AT E 2 ORinT IR E £/,
(B ZNHTIESIIROAKRE . PR, TSR b 24 ki
%%0

BRXEES, AREARESIIRPAER E—ME. FEE—MF, Log() HEHA
—A iR baselE . WUARVE R ARUEAIRN 52, WGroovy £ BE HAE #10:

def log(x, base=10) {
Math.log(x) / Math.log(base)
}

println log(1024)
println log(1024, 10)
println log(1024, 2)

gt BTR , Groovy i X AN AT e AU(ELIEL 76 1 BRAC S8 25 .

3.0102999566398116
3.0102999566398116
10.0

Groovyih UK BRI BA LS MAE AT IR . FTLAZE F B+, AT UG — MBS Rt
FIHEME:

def task(name, String[] details) {
println "$name - $details"
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}

task 'Call', '123-456-7890'
task 'Call', '123-456-7890', '231-546-0987'
task 'Check Mail'

W T . Groovy Sk RIS IR, MABAT S u

Call - [123-456-7890]
Call - [123-456-7890, 231-546-0987]
Check Mail - []

ZUTEHAFATTER, MRFERMAAFE NS, X2 AR, JERESRE T R,
i EL ALV HE S PR A ERIAEL

25 fEMHZHIE

[ EAE B LN SH, XEREBHEEES PR WL (RN LR RIZAER, RAET]
fEAEH S, HARIBAHE WL, BN R EZNER, FFHEIT— xRS 22, A1)
LR Bl — 8, R 2T RVGES AR, WERE ST, & TRERAXAMEPAT,

JaEEFHa — Rl ea T E A (First Name ) FIE[C (Last Name ) B, A
HEEEE, split () kst El— 1 %gH . nT LI 4EsplitName () B4 RIS —X725 & . firstName
flilastName. GroovyZ=HE45 5 A BT ANE 53 I L5 X PO~ A2 6t

def splitName(fullName) { fullName.split(' ') }

def (firstName, lastName) = splitName('James Bond')
println "$lastName, $firstName $lastName"

BRI E RIS, A GG AR RS 2 AME AT, I TR

Bond, James Bond

i AT LM R R A i AR i, JOF O P 1) AE RORIRAT Bl s e i1, R ioac i iy Ar
BAERTE S, & TRERSEM, FRePEefIDMRIFER T rESH, & T4,

GroovyForjavaEyes/MultipleAssignments.groovy
def namel = "Thomson"
def name2 = "Thompson"

println "$namel and $name2"
(namel, name2) = [name2, namel]
println "$namel and $name2"
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MR PRl LIES], namelFliname2 RAEHACH: T o

Thomson and Thompson
Thompson and Thomson

EATELEF, SRR AN 78 B 540 AE L H HFERS, Groovy e i 4b# £ (&
. 17 YA 5 (8 A8 B ARPTECEY . Groovy L o] LI HEHIALEE . WIRE L RER, Groovy2
EATEE null, ZRENS8EFR.

QR R L i AT RS E 2 R E R E R AR R TRk A E 2 Rl RS
i AE L) B SR IX — 5o

TR AR AR A
e 1l !

GroovyForJavaEyes/MultipleAssignments.groovy

def (String cat, String mouse) = ['Tom', 'Jerry', 'Spike', 'Tyke']
println "$cat and $mouse"

2ol RA P, LI fSpike M Tykeli# % 57

Tom and Jerry

Gnnnqﬁbmhwmﬂwnnmmmpthﬂgnnunﬁuﬁuovy‘

def (first, second, third) = ['Tom', 'Jerry']
println "$first, $second, and $third"
A KRR B nul L,

Tom, Jerry, and null

WR Z R R EAGER B Mnul UK AR, Groovy¥l i — A5 . X R—FHTT R,
{EGroovy 2.xH1, HEATHE, intSWEFEREALR, MidEInteger.

AT, Groovy(fi A X FHENEZ N SEERERES T .

2.6 SEIENO

TEGroovy*, AT LUE— MW el — U H AL R HE 1, PRI AT LA PE SE B A 24 J7 ik
TEH . AN, PRl F B Tavai e DR, SRJF2E ) il ) F Groovy Sl 1,

I T H T ) Swing (19 JBut ton T M = R AL B AR A9 Javaf b, BATHAEBAT 7. HH
addActionListener ()i}, FFE—/3CEL T ActionListenerd# AL, HopaE T — 50
Tz OB E 24N, FHEME T BT factionPerformed () ik . %7 B BRIt — 4
ActionEventSCfEAZH, RIEIRAT7EX 4B+ If A F 21 .

// Javas &
button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent ae) {
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JoptionPane.showMessageDialog(frame, "You clicked!");

}
1)

Groovy#fit T — 52 ARG ATR:, EHEA, A% EactionPerformed () ik,
AT B 5 2 new ke 1) 2 B 44 PN RIS Sl

button.addActionListener(
{ JoptionPane.showMessageDialog(frame, "You clicked!") } as ActionListener

)

P8 T addActionListener i ¥, [IBFAIZ TR T — MU, [SBhasHAERF, MY
FSLH T ActionListenerd [,

LT T Groovy I AR T A9 TAE. & 222 0 B B (XAt
FactionPerformed() ), SR/EKVA IRt 2IFA THROEACIS R, Bz B U, AFEAE
BEIK (Frame ) MHAM, ERAMREEES LA RKE.

MFAZATTEMED, WRITHE OV AR ik — R SE B, A Em—AE, AT
PRI ERAE

B SE B — 1~ Thie, FfE BRSO 8GR 7R & sh i s MRS £ A6 8 © 7EJavarh,
FAl 16215 BiMouseListenerfiMouseMotionListenerdk L /i) 37477 % . I A Groovy X Fir
A ST kB SEIER AR, FrLAEgsIRAN T4k 17 8.,

displayMouseLocation = { positionLabel.setText("$it.x, $it.y") }
frame.addMouselListener(displayMouselLocation as MouseListener)
frame.addMouseMotionListener (displayMouselocation as MouseMotionListener)

XS T A& EdisplayMouseLlocation, EffMARE—MUEH, i HastRErPlH
BAL T 21k, 430551k AMouseListenerfliMouseMotionListener, Groovy X —¥KAbFE T % T 149
G, AT AT AT 248 5% ) HABEE T XHEH 731700, miASGAEavarb IRREH
P RNFER, RUBATET .

AT BB R SCHBL 7 it . itFRR A SR IR EE SR — M O b A E
NS, IR LR H 5 SCRTSL S, dnT LISE SO — MR S8, Bk
BERATTHE

GroovyBcA 9 il e B LR B FT A T ATLARGE LA OO, A% IS AL 2., g
P FHITENRAZGRA, IR T I CBUX S )2 T o Y AE S Cil b it S B 13k
B LA TR, TR ARIE R .

4T, XEARE, ERERSBEEPRER T, 0P EN T EHEARR ML, AR
Ly, Groovy ] IR, HREEEE—TIS, LI IFEaTFIERNE, LIk R a9 A e
AeE, FIREHARRAGroovy Xkg, MES (@) WAL MASERENTT, toh, Fs:
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B i, HEESol B a0 AR BT . SRR T SCB B A ik AR i, IR At st B &
R PR S Fe S I S Ch AR L 4R, W BRI T, W2t BNullPointer
Exception, XL 4l s| — Mol HEH

handleFocus = [
focusGained : { msglLabel.setText("Good to see you!") },
focusLost : { msgLabel.setText("Come back soon!") }

]
button.addFocusListener(handleFocus as FocusListener)

B3 Y46 7 3R AN ARG AR T, 5 focusGained SR R EE — M CAS Bt S 9 R FH . 2444
ge fE SR, 5 focusLostBE EBEAUMCAS LR S8 H . ZEXMEHR T, X HAEMHEYT
FocusListeneri LI H ) 7.

QAR EEFT B O AT, asERAERFRIAT, [EanR HERAT A RE1AER, mH
RATESIT A RERIE R O/ 27, SOGZUNYE? asType () J7ikal AR, @ FF RS Bl 1
MIClassTCM RAE N — DS H kL SHasType (), Al BRI FIL 4 O . BATRE —
-

events = ['WindowListener', 'ComponentlListener']

[/ EmeaF| AT RRAHNSY, RATRALREHA

handler = { msgLabel.setText("$it") }

for (event in events) {
handlerImpl = handler.asType(Class.forName("java.awt.event. ${event}"))
frame."add${event}" (handlerImpl)

¥

MUY D (R ) 75 Keventsh, ZINERHEN, BEELSLEN
AT BARLE i ACRIEFE . BEA AL HE L T B handle rdg M UM CISE b, FRATTX 4
HATHEA, X FEAFM, EEH TasType () ik MiZiE O 7T — L8, 750 FiRA
asType () /7%, [FEHEEH forName () 73K . O MClassTo R4 E. —BFLA
TS O RYSCEL, el LGE AR fadd 5k (filaddwWindowListener () ) SEEMHZ AL
o VHadd iEA SR 11270 H I QX L 5 B i B L2 405

F R S TasType () Hiko WMRAFEFEAAELER, st H— st ps
A, FEARFMEN T, ATLARZEMIA X AEm s HiEfasType () Hik. B, A=A
FF % #)Groovy Swing{{CH5 Y 52 B 75 8

GroovyForJavaEyes/Swing.groovy
import javax.swing.*

import java.awt.*

import java.awt.event.*

frame = new JFrame(size: [300, 300],
layout: new FlowLayout(),
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defaultCloseOperation: javax.swing.WindowConstants.EXIT_ON_CLOSE)
button = new JButton("click")
positionLabel = new JLabel("")
msglLabel = new JLabel("")
frame.contentPane.add button
frame.contentPane.add positionLabel
frame.contentPane.add msglLabel

button.addActionListener(
{ JOptionPane.showMessageDialog(frame, "You clicked!") } as ActionListener
)

displayMouselocation = { positionLabel.setText("$it.x, $it.y") }
frame.addMouselListener(displayMouselLocation as MouselListener)
frame.addMouseMotionListener(displayMouselLocation as MouseMotionListener)

handleFocus = [
focusGained : { msgLabel.setText("Good to see you!") },
focusLost : { msgLabel.setText("Come back soon!") }

1

button.addFocusListener (handleFocus as FocusListener)
events = ['WindowlListener', 'ComponentListener']

[/ L@l ATRANS, mATH KA LA

handler = { msglLabel.setText("$it") }

for (event in events) {

handlerImpl = handler.asType(Class.forName("java.awt.event.${event}"))
frame."add${event}" (handlerImpl)
}

frame.show()

BALEC 29T 4458 T GroovySEBUE 1 8975 3o M 0 R fE s 4 1 (14 18 4 SR8 4R 3 18
B o R U LR S e 1 3 11 S BLAH 2 45 i

2.7 #IRXKE

GroovyHH BYAT /KRR 1H Slavafs[d] . RIE LT 3L, GroovyZ: Hshil a8 A6 K.

KB —NBEEHT, THEAIavaf SRR TER .
//Javai

String obj = "hello";

int val = 4;

if (obj) {} //#x

if(val) {} //#%

JavaZORiF i ] M S5 R A AT — A R AR, FE B+ i9if (obj = null)
if(val > 0).
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Groovy ISR 2865, B o2, FTLARMNFEMEEZEALENEM.

WEAEE AR T — X251, Groovy2ariZs | FHZAE Fnull, E¥null
MAEfalse, BEEnu VLB M Etrue, WL ARG FR .

str = 'hello’
if (str) { println 'hello' }

g RN, Groovy 2Bz ik it BEAEM /R(E :

hello

WFEIN, R X T truefiREIFATELIES . WRXMZEFIHA L, FRiEAXHERIE
X e, flan, mENFEE—1ES (Wjava.util.ArrayList ), ABAGroovy2ka
HIZESEG S FHilk, EXMERT, RAHobj A hnull, MEZEASZEPEE—1TLE
i, Fikif(obj) A SHITE Htrue; EE T EAAHERE AL

1st0 = null

println 1st0@ ? 'lst@ true' : 'lstO false'
1stl = [1, 2, 3]

println 1stl ? 'lstl true' : 'lstl false'
1st2 = []

println 1st2 ? 'lst2 true' : 'lst2 false'

X T4EH2E (Collection ), Groovy e UMAlKE HANE A /RIERIVE? AT LUE X B ACHS A0 i
HRE BN PR RS 20

1st0 false
1stl true
1st2 false

HEERARME—Z B FFIR TR0 . AR A WL RLB B AR X7, Groovy SUZ AT B &A1
W7 ESEL2-1,

®2-1 EBSHRRENENOFHRLE

¥ B AR FEH
Boolean {EHtrue
Collection EEAAHZE
Character {HAHKO
CharSequence KX TFO
Enumeration Has More Elements() #jtrue
Iterator hasNext () #true
Number Doublef A~ 40
Map 1S I Pk
Matcher EAOH AR
Object[] KEXTFO

HABAE (] R 7Y 51 A Anull
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B T {8 F Groovy P EE R A AR SRAEZA5E , 76 H 2R, 87T LU SE BasBoolean () K
5 H C BT R

2.8 BIEFEH

Groovy X FFERAERFEER, AT AT PR X — SR QIEEDSL (48 EiE s, S8 19% ),
Javalg A FHRERF E A, IBGroovy SR I ZIAWE? HSCRMET A . B RERSER S M 2
—MPRAER k", EJavar, RTLAE AR ik MiAEGroovy R, BEAT LA FERAERF, darT LA
A5 2Z 3R %

U E— N E R EAT AR T

GroovyForJavaEyes/OperatorOverloading.groovy

for(ch = 'a'; ch < 'd'; ch++) {
println ch

y

FA LA +HRVERFCH T N F R FaB cIIEIR . ZBRAERFILST 09 2 St ringZefinext () F ik,
BT

a
b
c

Groovy i il LIE F T M for - eachifish, i MR sSCEl#ER ] T Stringfnext () 775

GroovyForJavaEyes/OperatorOverloading.groovy
fo; (ch in 'a'..'c") {

println ch
}

StringXRE# IR ZARIEFT, 540K TN G Kb, @, 4% (WArrayList
FiMap ) thE# T —Le8 /BT,

B ESPIRINITE, o] LI# << Ve, W%’EVE?"TAH%{QJ\]&OOWECollect1onJ:¥’E
InEleftShift () i, WTF R

1st = ['hello']
1st << 'there'
println 1st

) http://groovy.codehaus.org/Operator+Overloading
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TESERGBIICE G, IR BRI SE RIS

[hello, there]

TR T, FRATATLY A SRR HRERT, WA+ B ERF AR p Lus () ik
T HER A — N REI— A E R -

GroovyForJavaEyes/OperatorOverloading.groovy
class ComplexNumber {

def real, imaginary

def plus(other) {

new ComplexNumber(real: real + other.real,
imaginary: imaginary + other.imaginary)

}

String toString() { "$real ${imaginary > 0 ? '+' : ''} ${imaginary}i"}
}
cl = new ComplexNumber(real: 1, imaginary: 2)
c2 = new ComplexNumber(real: 4, imaginary: 1)
println cl + c2

ComplexNumberZEH & T HEMESRT . X TiHE W LB AR E 2, E8dEwAH.
BB SEIR AR TS, SR AT AR SR A RSB R F A Z 0 —FE. HRTE
ComplexNumber2s E7RN T plus () 7k, FrLAnl LIS F+ERERHER N E 0Nz —&, 53—
MEREE R EL:

5+ 3i

AR RA BRSO, BERF R ] DMEAS R TR . Wi K EH IR RE(E S AE
13 0.1 5 WAGERAERE . flan, ansRxd Th B R 3OF RS A RS N 5, A Le BB ROm
AR B, ARE AT GER AR AR AT A9 E+E

FEERRS, DORETHHEIE L I, HREFRA N LUESHRIE b A — 8RR W
RERAEAT AR AT AT . XEPRAVEAL IR, D Z00R (R o 8y ik S i e

2.9 %t Java 54FMEIXH

BMEER A FIava SHIE S FFHETEGroovy AT A T AR, X EWRE AT LAIEH A SR HIE
HJavafliGroovy., [E11Z—TF, Java 55| AT I Fi& 5 et

QO AzhE5E

Q for-eachff

Q enum
Q ZTKZS¥ (varargs)
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Q FfE
Q#sFA
QR

TSI — T Groovy Xt ik Se44t (1) LR

29.1 HBThE#E

B A Groovy A shAS R4 ME, TV EMN—TFIRs R A s . Lhr b, W ERfGroovy
2 H S AR RIMAE T % . Blan, $AT T s

GroovyForlavaEyes/Notint.groovy

int val = 5

println val.getClass().name

e R .

java.lang.Integer

TEXEBACHS R, T EREint, HAIER & java. lang. IntegerZEM L], MiARIEA
KAVintiAEEE . GroovyZs MR 12 5L 1] i A FH 5 =t s HAFE M int 26 AL R Integer3dS il
GroovyfEXT H ZheHi AL B |2 [k Javalig i —55 . fEJavarh, AR A SRS RIERIZ
[ e, 5 — T, Groovy i S HOYPERT S, A UIANTT B B i FE40 67

TE2 ORASZ AT, Groovy s T A HEA L RIARBAEVERT R A T HErERE, toh T REERAZ
TYRERAE B B4R 879, M2.0MAE, Groovy il T —26fiifk, HEAKARY HAE 00 B2
ASPEAEXR, i, R ERRT Ik, @S HES THER5IH. &0, GroovySRfEF T
TR LR B O AR

2.9.2 for-each

Groovy X JEI Y SCFFIL Tlava (Z02.1.2795 ). TEGroovy /3R a] LAE L S i for I HF (s
Efor(int 1 =0; 1 < 10; i++) {...}). &, WIREKIava 5SHIFAE RRATEIRIER, W]
PRI, fEJava Sth, SCEL T Iterabled® (I AXS S o] AT for-each&ERHr, 40 F M A6 F s -

GroovyForJavaEyes/ForEachjava
// Javaii
String[] greetings = {"Hello", "Hi", "Howdy"};

for(String greet : greetings) {
System.out.println(greet);
}
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Groovy HA] LU& T X HE G611

GroovyForlavaEyes/ForEach.groovy e et ) et A
String[] greetings = ["Hello", "Hi", "Howdy"]
for(String greet : greetings) {

println greet

}
feJavalUig i for-eachff#A e, GroovyZKHg AR ( HIRTHEI B FH¥String ), =&
def, GARAMIEELRA, MEMHInKCHFZREES (1), WTFEEHIFHR:

GroovyForlavaEyes/ForEach.groovy

for(greet in greetings) {
println greet
}

AR T Java it i) for-eachifiik, 7EGroovy  FA 19 B e (di A A infl foriBid] . fE—Fh
B, dbnlLUfi feach ()X —HNFEICE (B W6 ).,

2.9.3 enum

Groovy# it " Xfenumf) ST, iX 2 Tava S fRUMCES MBI S | A BOREM: . B RF B 20 (1
an, FATTAT PLX 345 lenumZF R it RS — A sh i — K ), i@ BB ATHTED . Al o bss
FF o

B SCT AT AT AT S i G 7 B A -

GroovyForJavaEyes/UsingCoffeeSize.

enum CoffeeSize { SHORT, SMALL, MEDIUM, LARGE, MUG }
def orderCoffee(size) {
print "Coffee order received for size $size: "
switch(size) {
case [CoffeeSize.SHORT, CoffeeSize.SMALL]:
println "you're health conscious"
break
case CoffeeSize.MEDIUM. .CoffeeSize.LARGE:
println "you gotta be a programmer"
break
case CoffeeSize.MUG:
println "you should try Caffeine IV"
break
}
}
orderCoffee(CoffeeSize.SMALL)
orderCoffee(CoffeeSize.LARGE)
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orderCoffee(CoffeeSize.MUG)

print 'Available sizes are: '

for(size in CoffeeSize.values()) {
print "$size "

}

BT RO FCRY . I switchi ) Menum [ FOEES . TR ML= T 41 F 4 41

Coffee order received for size SMALL: you're health conscious
Coffee order received for size LARGE: you gotta be a programmer
Coffee order received for size MUG: you should try Caffeine IV
Available sizes are: SHORT SMALL MEDIUM LARGE MUG

A] LIfEcaseift i i i A A . Feplih, FRATATLAER—ME . —#H{EA Y Rk F EHA—
X[a], A SRS 1 R e
Groovyll 32+ A Java SHenumiE X AGE 2 AT s iEE F i+

GroovyForJavaEyes/AgileMethodologies.groovy
enum Methodologies {

Evo(5),

XP(21),

Scrum(30);

final int daysInIteration
Methodologies(days) { daysInIteration = days }

def iterationDetails() {
println "${this} recommends $daysInIteration days for iteration"
}
}

for(methodology in Methodologies.values()) {
methodology.iterationDetails()
}

A— FTEXDenum bk ACF=A: (4 H .

Evo recommends 5 days for iteration
XP recommends 21 days for iteration
Scrum recommends 30 days for iteration

294 TKEY

FflJava SIE K SHCRRE, AT (eprintf () ) &85 H A %M55, FiElava
PR —FrE, ROTBEH—-EBAS (... FRidFERKRBHIES, Hilpublic static
Object max(Object... args). X/ZIBZNE, Javafeifl FIm ST S A — 4 4

Groovy LA F Jy 3 H5Java SHVERKSEREME, B T 3RS I SHRCES , TR
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PVENARIES M, AT LA HAZ B H AR S
F i T8 % T Groovy sCHRRRX PP 3K

GroovaorJaviEy‘eSNarA?gS.gErqow Al

def receiveVarArgs(int a, int... b) {
println "You passed $a and $b"

}

def receiveArray(int a, int[] b) {
println "You passed $a and $b"
}

receiveVarArgs(1l, 2, 3, 4, 5)
receiveArray(1l, 2, 3, 4, 5)

M TR R, P RASER 2 R T AR S S

You passed 1 and [2, 3, 4, 5]
You passed 1 and [2, 3, 4, 5]

Xf T2 KB LIS R B IE S0k, vl LA H &6 B sl B RN {E, Groovy
R ZMA 4

T & LB T E B AR, 15 % . Groovy 2 ¥ BIFE 7 15 S th (E B fFArrayLis tY
— A, TR AEA . T AR R R R k0 (2, 3, 4, SIXFERI(E, B
MethodMissingException, BA AR, TLLE X—PIRHEZEAEIH, Sl HasEAERT .

GiooGyFofJavaEieSN:rAréﬁ.gio;:vy j

int[] values = [2, 3, 4, 5]
receivevVarArgs(1l, values)
receiveVarArgs(1l, [2, 3, 4, 5] as int[])

REFIEH T, GroovyfBRRIEAEN LR, (EUZXERATER], faE 288l LAISUESE 3.

295 IfR

Javarf ] DU P T ik 2 ookt i Hava Sk T —26HiE LAY f#, Fbin@Ooverride.
@Deprecatedfli@SuppressWarnings.

Groovy o al g SCFMIE Mg, 1 ELAE SCHERR iR 7 5 JavatH ]

FE(d FHHESE R 280 2 FH B MR, b2, TUnit 4.008 7 @TestiF i . 405 iF 7516 FH1{% Hibernate .
JPA . SeamMISpringiX FERIMELE , FA Tk 2 & R Groovy X 1 ) S FFAE R A .

X Javarh 5 9mPEAH A %, Groovy AL FR 77 AT AT AS[A] . BN, groovycZ:Zig@overr -

ide.,
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29.6 BWSSA

fEJavarh, B8 A LI IERAHE— N ENBS T EF ARG A2 E, AL
KA TS e T, flhn, andH T maiE ek Eavaftag .

import static Math.random;

B2k o] LG T XA A, dEfEFMath. random() :

double val = random();

Java P IFR A S AMGHE T TEMZ 2t MRBRITEXL TILNEESSRA, B HRH*SAT
— AR PTE TR, JCRENT PALE AR e A8 R 18 150 26 Ty v AT 1T 2 B9 B2 P BLURR e 5 24
Groovy A FIE AT & T iX— L. B, BEEMTHETFA AT LMETEJava IR .
MIRTTLIBEE E S, EATEGroovy AT 3R . HIK, 7EGroovy ] LU ER A ik A E
X% . BEEXNG, TEEAEinportiEi)th{d FHasHER/ERT

import static Math.random as rand
import groovy.lang.ExpandoMetaClass as EMC

double value = rand()
def metaClass = new EMC(Integer)
assert metaClass.getClass().name == 'groovy. lang.ExpandoMetaClass'

X H2gMath. random () ArikAlEE T % rand (), L ExpandoMetaClassfl|if T M4 EMC,
BRAE T LAY 504 rand () FIEMC3E 4L #iMath . random () flIExpandoMetaClass T .

297 &

Groovy & X FFAIEER RIS AL MBS , fE N Javaf#i4E, BWIFHZAL, SR, Groovy
Fedr AN 2R IavadiiF s IRE T 2R ARG A (2 W2.11.277 ), ANEHIEGroovyiitis R IavadiiF
w AR — JT d 4B 2 i3 B A . 405 R E , 53X HE Groovy 1 SIS IS VR 577 IS RUM B /R,
EFATACHDE TR . A T X PR 4iE2R il B 25, £ F e, AT —AM5AE
IntegerfYArrayListH s in—eSERIA[E A1 .

MIavaf CH T4 -

GroovyForJavaEyes/Generics.java

// JavaiX &
import java.util.Arraylist;

public class Generics {
public static void main(String[] args) {
ArrayList<Integer> list = new ArrayList<Integer>();
list.add(1);
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list.add(2.0);
list.add("hello");

System.out.println("List populated");
for(int element : list) { System.out.println(element); }
}
¥
Y4 i JavaZ 132 2 126 1 1 () Javaf GBI, B F T Sidkaie
Generics.java:8: error: no suitable method found for add(double)
list.add(2.0);
method ArraylList.add(int,Integer) is not applicable
(actual and formal argument lists differ in length)
method ArrayList.add(Integer) is not applicable
(actual argument double cannot be converted to Integer
by method invocation conversion)
Generics.java:9: error: no suitable method found for add(String)
list.add("hello");
method ArrayList.add(int,Integer) is not applicable
(actual and formal argument lists differ in length)
method ArrayList.add(Integer) is not applicable
(actual argument String cannot be converted to Integer
by method invocation conversion)
2 errors

HoAFA 1365 T ArrayList R{#fFInteger, Xfadd() F¥EiMi &, BR T Integerflint (int
W B FE M Integer ), Javadiidias AN 3532 HAMAT AT 28 R (¥ %54 .

KB — T Groovy & WM AL BEY . KE AT A4 CAS & il 21| — 1>y 4 M Generics.groovy 1Y SCHHT,
$RIFiZ1Tgroovy Generics, GroovyAN2xBH 1FFATIATiX BEA S .

List populated
1

2
Caught: org.codehaus.groovy.runtime.typehandling.GroovyCastException:

Cannot cast object 'hello' with class 'java.lang.String' to class 'int'
org.codehaus.groovy.runtime.typehandling.GroovyCastException:
Cannot cast object 'hello' with class 'java.lang.String' to class 'int'
at Generics.main(Generics.java:12)
at Generics.invokeMethod(Generics.java)
at RunGenerics.run(RunGenerics.groovy:1)

fEVAHadd () FiEB ST, GroovyH KFERE FR¥EEANE BHEE— T E. YAHES T
TEIRES, Groovyz 2=l Hb pymRom il hint, WSRO, WSS BERF TR,

Groovy7E S FRFah AT A 04 [RI B SZ3FZ 8 A Al A GRS s 0 e 156 A 7 33k 79 AR oA 17 A B4
Mo X T Groovy B X FE M, A T—H IR GESEBRS , (B2 242 B Groovy L4 e ( B UL
—#R9r) BIEAbES, IRESERIHE X,
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72 B F AL FE Groovy IR 5E 42k . SRR AT B X To4n R DI B — 264 , Groovy 2.x
HAETRAM RS AL T AR ARG A, BAS L3R8T .

2.10 {£H Groovy {XRE4 mZEH#k

BT T A B PR A [, — O AR R S, 5 — O SO B BB R,
Pk 2tk fE . B A ERE SUE#tE . Groovy i Wb b2 f% T iX & 5K . Groovy f A MR
7RI OIER, H AR 2R E TR A RS . AN R — X B TR . 216
A A G ane e AR A A O TERE

GroovyfEgroovy . trans formfl fll Hfth— b {1t TR AR A irE . AR Hrp
i —FB 457

2.10.1 fEf@ECanonical

I 5 B 44 5 19 toString () 7 vk LI A 06 b % DAGE 4 W A0 SR B L 0 T LA 4
@CanonicalZEHiil-GrooovyHi Pk B R T AME . BHAMR T, ©AERMNBESLA AT E.
AT GEE U S B, M, T 7

GroovyForJavaEyes/Annotations.groovy ||
import groovy.transform.*

@Canonical (excludes="1lastName, age")
class Person {

String firstName

String lastName

int age
}

def sara = new Person(firstName: "Sara", lastName: "Walker", age: 49)
println sara

GroovyHFBR T A ERIR 7B, 1TEN 7%, KA RMERRTBME, /il haE .

Person(Sara)

2.10.2 f{¥HM@Delegate

FUAT IR FSR FAE TR A, 1 EL AT AR B, bR A R A3 . DR RO AR
WEMAMER, MTHMRS S, ZHRERTHR, RififElavarh R0 TAKEE M,
WA LSHEUUES TR, MEFEEL T, GroovyZFLARIER AL, FrLAIRATAT LU IE#
RIS
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B B EFL, RO —TWorkerZEAF, ZEFH LN Tk, ExpertBA —115
Worke rS 4 AR & AR R B 7T . AN TEE, ManagerZéfH4#AT . (HREEHE K TEER
FEA M, FTLLH A A~ B (i leDelegateld: Etnic 1.

GroovyForjavakyes/Annotations.groovy
class Worker {
def work() { println 'get work done' }

def analyze() { println ‘'analyze...' }

def writeReport() { println ‘'get report written' }
}
class Expert {

def analyze() { println "expert analysis..." }
i

class Manager {
@Delegate Expert expert
@Delegate Worker worker
i
def bernie = new Manager()
bernie.analyze()
bernie.work()
bernie.writeReport()

TESIERT, GroovyZxfifManagerZ, MIRZETEA MBI, B I
WEFEEPTIASE. Filt, BT 45 AExperttifanalyze() Hik. MiMWorkerZsr,
Hextwork () filwriteReport () ikH Mtk . s, K4 MExpert2ifiskifanalyze ()
mo g MfEManagerZst, fiflUWorkerZédianalyze () 77 0 Z 0

XTSI T, Groovy 2 fa] B HEXHZ 12 A0 8 FF 3 vy 45 S 48) b MR N s, sAgx
Ff: public Object analyze() { expert.analyze() }. ZeFCSL B HRAS (7 A i 17
7T T g B el OB #)

expert analysis...
get work done
get report written

W4 T @elegateldfif, ManagerZKEnTY BN, WRAEWorkeratExpert2s ek
LTI, AbXiManage rE AT EM, AREE LIt SR, RS EHGRIC, #TH
HGroovy & 4bFH

new Expert()
new Worker()

2.10.3 fFH@Immutable

AFAEX R KA RRBE 2N, K HEFBARC N final IR0 B R, WA
@Immutableid:f#tric — 12, Groovy2 ¥ HFEBANE M finalily, I HAS LT 160 d—sefg
T, MR “MUERMSRE" BHREES T .
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FHifECreditCardEiP i FH— F XN

GroovyForJavaEyes/Annotations.groovy

@Immutable

class CreditCard {
String cardNumber
int creditLimit

&

println new CreditCard("4000-1111-2222-3333", 1000)

YENR5 ., GroovyZA AR MAL T — MHdEds, HBELIE P BoE URIFHOXR I . e
iEmtEd s, TR T . AN, Groovyi S ¥ T hashCode() . equals() FltoString()
Hik. BT R A G AR fltoString () AH:, &— P :

CreditCard(4000-1111-2222-3333, 1000)

AT LA#E FH@Immutable{F: il 4R #a b B AR s R A W] AR (BT R . AEHE T ActorB B iy 3 % 1 H
H, SRR RN KRR, X LA AT AR(E X GO A A 1H B A 1 A0 BRAE S

2104 f{E£HeLazy

FATEICFER N R MR B BOEFR R e 0T LM 5 &80, W5 E A,
[t SRR A PERI G AL A BT AT S AL

A BRER Qi Heavy LB, HBIFIEFTE TN . BERTLAZERA B9y R AR 1L 5
#l, daT LA EE s — 1 ah,

GroovyForJavaEyes/Annotations.groovy
class Heavy {
def size = 10

Heavy() { println "Creating Heavy with $size" }
}

class AsNeeded {
def value

@Lazy Heavy heavyl = new Heavy()
@Lazy Heavy heavy2 = { new Heavy(size: value) }()

AsNeeded() { println "Created AsNeeded" }
}

def asNeeded = new AsNeeded(value: 1000)
println asNeeded.heavyl.size
println asNeeded.heavyl.size
println asNeeded.heavy2.size
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Groovy MR TR, B FEBbric Hvolatile, FHaffrlEBIRELRE 21, L
SRS — U o) X S B i A R, et P AT LR

Created AsNeeded
Creating Heavy with 10
10

10

Creating Heavy with 10
1000

B AR, eLazy (TR AL 7 — PR S A R 2 2 p) M CHEALF (virtual proxy
pattern ) [ /7=,

2.10.5 f{¥FF@Newify

FEGroovy ™, 2 SR RIL G Javailfivk, (f Hinewde i SE B, #R 1, ZEBIEDSLAE, 2
XA AT, RIASHFW . oNewl Fy i nl LAH BhEI B2 IRuby (H) & 4%, 7EXH, newi®
BRM— DI, IRIEME T L) FDEAIE U Python MF 15 2% ( 26 {BUScalafapplicator ), X H
Al LASE 4 Fodninew., BLAIE I Python AUAA HE A% , 407 7] @Newi Fy 1 fif+5 IR M % . HAH
auto=falseX MAE N —1TSEL B HaNewify, Groovy A £AlEERuby KUK [1H4) 5 £5 .

AT LATEASA] 4 A b i FeNewd fy 73/, EhnZssirs:, a0 F mfl s .

@Newify([Person, CreditCard])

def fluentCreate() {
println Person.new(firstName: "John", lastName: "Doe", age: 20)
println Person(firstName: "John", lastName: "Doe", age: 20)
println CreditCard("1234-5678-1234-5678", 2000)

}

fluentCreate()

R, fEERZIERE, AT LA AT Ruby FIPython KUK B EE S,

Person(John)
Person(John)
CreditCard(1234-5678-1234-5678, 2000)

FEQIEDSLES, @Newify EMEAEH A, & LAEAS S BB E R R — A RaiRiE.

2.10.6 fER@Singleton

LB, ERRUE, RIS HETE, IR — NS R mn s
Bt SRJGIR B SLfE]  FRATT A BRI R R A A, R A B R 7 B MR %



2.10 1#J8 Groovy X5 4 px, & #% 39

. ThiiE s FH@Sing leton B4 5 4> ] LUk S i FipRATL,  4n I 3l i -

quouvyfuﬂfqyiaEiyiésltAnnb@iti@ns;groovy :
@Singleton(lazy = true)

class TheUnique {
private TheUnique() { println 'Instance created' }

def hello() { println 'hello' }
}

println "Accessing TheUnique"
TheUnique.instance.hello()
TheUnique.instance.hello()

Lz T X B AU, SIS TESE — KA M instance /& P 8 8, %8 M2 5 3
getInstance() Aiik.

Accessing TheUnique
Instance created
hello

hello

X i HeSingletoniEMARiC T TheUniqueZ, DUIA#EAMgetInstance () 5k, K ik
Ab¥ilazy B HERIECR T true, FTLASSEESEBIR I E 2R B5ERET . AT LU — F A= s A SR .
TERTHE A E A F g roovyConsoled, SR/FIEFEScript3E i FiInspect ASTIHEHATA

public class TheUnique implements
groovy.lang.GroovyObject extends java.lang.Object {

private static volatile TheUnique instance
AT

private TheUnique() {
metaClass = /*BytecodeExpression*/
this.println('Instance created')

)

public java.lang.Object hello() {
return this.println('hello')

}

public static TheUnique getInstance() {
if ( instance != null) {
return instance
} else {
synchronized (TheUnique) {
if ( instance != null) {
return instance
} else {
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return instance = new TheUnique()

3
/7.

Groovy NCH SL | B IER B 1 e Jm DTAERT %, B PRUERIEAR /M LA 2 22 h .

&d  fF JH@SingletoniEff, A1E AAR LM E B RARAY, XARNEHZ P, RiTAH
Groovy & I R R 5 A F & A F4A, FTvAZEGroovy A 4% =T 4% Fl new% 48 5 k&) 2 524 . {2
A, LIERG SR RIANE, FEORBHN T AFE R LIRS H L

B RIS A9 X L8, Groovy 4844t T — AN T A A, AR AE AR R A 22 4 i
o SIS B B v 2285 . fEJavarh, BIMHEIRA L AAUE R BN QRIS , Eib s
SRIFRATLE X 2415 8% W F@InheritConstructorsiEMizs, MGroovyss ATl 14
X A T B

LA EREGroovy L7 i) —1i , {HEVEAFWNERT G, RITHSHRIN, H LA RES2ETR
i1—"Fo Tk A—Lepablf, #BhIRATET E A RIS,

2.11  PBak#
Bl A A R op . FRATHEE 3 Groovy AR Z AREE T RE , {H 275 {8 FH Groovy R i S0 77 75 —
S SRR —— MNP REAVRIZ AR Rl R, FE R ok, TRATEHETT— /g Blt

2.11.1  Groovy H==%1}F Java B9 equals ()

fEJavarh, ==Flequals ()JE—MMRALZIR, fiiGroovy gl TR L. Groovyfd==1/F7%
W3 1 Javarf equals () ik, RANFATAE LS | TR B (sl BhE i==1iE X ), %
oI e? UE HGroovy is () o T I i — M0 St PR AR L X 5]

strl = 'hello'’

str2 = stril

str3 = new String('hello')
str4 = 'Hello'

println "strl == str2: ${strl == str2}"
println "strl == str3: ${strl == str3}"
println "strl == str4: ${strl == str4}"
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println "strl.is(str2): ${strl.is(str2)}"
println "strl.is(str3): ${strl.is(str3)}"
println "strl.is(str4): ${strl.is(str4)}"

KT — F Groovy P ==HAEFF 1T R LA B Adi Fis () s R .

strl == str2: true
strl == str3: true
strl == str4: false

strl.is(str2): true
strl.is(str3): false
strl.is(str4): false

WKL, Groovylf==BLitFlequals(), X1

G IR BRI, 4 AL SR AT

Comparabled# FHf, A &iXFEBLES, A1 SCH T Comparabled 1, ===k e &t 5% 25 1

compareTo () ik,
A TR TR

GroovaérjavaEyéﬁMEaﬁgdqi?i.gfédwﬁ R
class A {
boolean equals(other) {
println "equals called"
false
¥
}

class B implements Comparable {
boolean equals(other) {
println "equals called"
false

}

int compareTo(other) {
println "compareTo called"

0
}
}
new A() == new A()
new B() == new B()

A% R, Comparablef a4t .

equals called
compareTo called

Lt PTLAE R, fESCHL T Comparablef: 92 |, ==H2fEf52648% T compareTo() ., ifii

AJEequals (),
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B AEM L, FHEAF—TAC, BREMHEZIAERE, REHER—T, 2R24E
AT B e BAFAT .

2.11.2 YmiERTIEBREEEIA A KH

Groovy[FZERIE TR . SR1TT, GroovyHiiFesgroovyc KEHUIH M T ASHATIE B2 AR
(3TN A Groovy AT SZ RFEPEME S RUKS A ), TS 7E 8 BRI E TR ToR HI 2 R4
MREE— N FRF RS — T IntegerE A A &

GroovyForJavaEyes/NoTypeCheck.groovy = 3]
Integer val = 4
val = 'hello'’
X BACRE AT LUIE 4 ik, WA R, A4 2ZRETHIFAE R JavaF WA, SHH

GroovyCastExceptionftii, 7Efm it “FTLAE@J :

org.codehaus.groovy.runtime.typehandling.GroovyCastException:
Cannot cast object 'hello' with class 'java.lang.String'
to class 'java.lang.Integer'

GroovyZwiFas A SIUERRY, M, & RREHITRGIERIMES , RIS LB TR B,
3% AT LU it A A BB 1 Sk 8HE (i javap -¢ ClassFileNamefii4: ] L — 85 Al e A 735
I ):

35: ldc #71 // String hello

37: astore_3

38: aload_3

39: ldc #65 // class java/lang/Integer

41: invokestatic #75 // Method ...castToType:(...)...
44: checkcast #65 // class java/lang/Integer

B LAEGroovyHt, x = y7EIf X B4 Tx = (ClassOfX) (y). ZflH, WEiEE T —4F
FER 2 ( ttﬂﬂ?ﬁm?'jr’ﬂﬁqTrfﬁﬂ’Jblahﬁ% ), WA PGSR R

GroovyForJavaEyes/NoTypeCheck.groovy

Integer val = 4

val.blah()

Az frhf 2 PiMissingMethodException F 4 :

groovy.lang.MissingMethodException:

No signature of method: java.lang.Integer.blah() is applicable

for argument types: () values: []

Possible solutions: each(groovy.lang.Closure), with(groovy.lang.Closure),
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plus(java.lang.Character), plus(java.lang.String), plus(java.lang.Number),
wait()

1E 13BVRISEE B, X PR A T 1T AZE AR S i AR TR 7 T A BRI BT 75

Groovy ¥ s i HEHE I E AU K, (BN T Groovy ) sh A FICHRFEFMRIANM = , XFTTH
EEY, FE2 A, FATTRT LA X Fhsh AR SSRUEEME , T sm gt e ARG Ay, 3.8719 )¢3.8.1

TR NA.

2.11.3 pOFIBOKREF

def Hlin#bEGroovy I HI AT . def T Xtk . IRMEAIRME k. infi] T4E forfiF
IR MK, tfor(1 in 1..10).

MR B B s M TR R, eI AT ) Javaf G 24 Groovy
Sz

5 S 47t R RV G . S Groovy R A HIR A4, {EL AR ZERA P4 1T T ik
M, SRS, TR by — 7 BB R T TR R A

2.11.4 RIAXHEERREER
TR A A Javaftis .

GroovyForJavaEyes/Block.java

// JavaiX 5
public void method() {
System.out.println("in methodl");

i
System.out.println("in block");

}
}

JavarP AR EE ST — AT BPE AL, B2 Groovy 2 /EFIFL . Groovy4iites S fbin il
ARNTEEE L—H1, I R RIFER . EGroovy, JNANGER {T{i X BE LD B

2115 HBE5ERAIBAM AR

Groovy (ML MRS S ({...}) XM, WMiE LELNHA WM HERS . T
BT, AR — A PR ST, B T

@ http://groovy.codehaus.org/Runtime+vs+Compile+time,+Static+vs+Dynamic
(2 http://martinfowler.com/bliki/TechnicalDebt.html
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GroovyForlavaEyes/Calibrator.groovy
class Calibrator {
Calibrator(calculationBlock) {
print "wusing..."
calculationBlock()
}
}

IEFTEOT, ol A — S b 2 e BOR K, B AL 25 pR%C . instance.
method() {...}. #MXAIH, FATT LA F Calibrartorfy i g 451518 — 1 M 3k S2 1)
fe—A~5248], anF AR AR

fGro{ov'yléquaianyészhanﬁm%:ugclanf"l'lci,t;gr}ﬁ\;ly
def calibrator = new Calibrator() {
println "the calculation provided"

}

XA T, FATEZI M Calibrator i M el . CHZ— T HEME IS, F5E
Groovy HIA A TR AR — M EZWFEA, MRS T — 48R,

org.codehaus.groovy.control.MultipleCompilationErrorsException: startup failed:
.../code/GroovyForJavaEyes/AnonymousConflict.groovy:
2: unexpected token: println @ line 2, column 3.

println "the calculation provided"

~

ET;

1 error

ELITLAEBE, DAUE SR, A LA 28R HE A A S 2 L SRR T
VATEA PR e LA, mif%id— A5 | I P A i A

qupvaor]avaE&gslAﬁonmeﬁsgdnﬁIdRé&él}réd.giodw
def calibratorl = new Calibrator({

println "the calculation provided"
H

def calculation
def calibrator2

{ println "another calculation provided" }
new Calibrator(calculation)

BATICBAUH, BE X A BEA ik Groovy 2K 2%, I ELIKH T 455 AL 14 336 28 4 X5 2% 11 T 00

using...the calculation provided
using...another calculation provided

RURAINRI; 518 NIRRT, fE355 | IS P 2 /N — st
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2116 HSEETIER

o FEL M C 5 DR A TR O o5 ROTRFF B4, /MRS AT 32 T AR AMERY T, 78 Groovy il fi AT LA
BA—F T ERRUIEEARRH— S (). EHERA AN, 34 B TOIR e
7% (DSL). JRH4 B RTHEN, (HEFE—1FHREZKEN, /HSREa . E0H—
AT, S RARTT R, T E R

GnmﬁmmoﬂhvaﬁyﬂﬂﬁiﬁﬂCPﬁhEﬁhﬁﬁiT7ﬂf*“ 97‘ '%;“ il
class Semi {
def val = 3

{
println "Instance Initializer called..."

}
}

println new Semi()
FAAFTHLEX MRS BN ) — L BRI i 1A% . (HEGroovy k24 T, EARSEHIPIGh 1k
arE M T — R, AN TR

Caught: groovy.lang.MissingMethodException:
No signature of method: java.lang.Integer.call()
is applicable for argument types: (Semi$ closurel)
values: {Semi$_closurel@be513c}

at Semi.<init>(SemiColon.groovy:3)

at SemiColon.run(SemiColon.groovy:10)

at SemiColon.main(SemiColon.groovy)

Wftdef val = 385 Hdef val = 3;, RESRIAIEH 21T, PLAEGroovy X 1~ Ad
PRI T LRI iR EEs, MAREMEINBRHEE L ER—55 .

AR B AR — SRR RS, AR SCOIRIR IR, IR B A XN T, A B
H [RIEE FHX PRI AR L &%, 7T LUK S S0 AR A 8 OTE SE B AR A28 2 i, DA S T 435

2117 RIEEARARBBANTREIEE

BAEGroovy P I BEA KRR, ASREEETRAT7E Javarb B ST A S .
fEJavart, ATLUMET B RE O 28 AU RO B0 -

GroovyForlavaEyes/Arrayiniavajava
int[] arr = new int[] {1, 2, 3, 4, 5};

M7EGroovyH, LU FEGRIFHIR. Groovy AN = aE SCIEA A ) B4 -
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int[] arr = [1, 2, 3, 4, 5]

println arr
println "class is " + arr.getClass().name

R, FrelESEHIR AR A (I, IVMAERRint (],

[1, 2, 3, 4, 5]

class is [I

WER AN A ARF Eint [, Groovy BRI EArrayListiH] ( Z0L2.9.4
), FrLAFEX B fg e B RAE R 8. YE M —FRhikse, ] LA FasifErF k0 a5 -

def arr = [1, 2, 3, 4, 5] as int[]
println arr2
println "class is " + arr2.getClass().name

Groovyfli T B ArrayList2ERIRYSLHIE A A S 1, (HREQIEEA , MBI N ELS S 1,

LA b —2AE Groovy M R FERT AT GEIB B A Pa B . oM IRATT A Javaid 55, BTLAAT L# S T 1%
Groovy 5Javalf) AN [a] k3K 25 - http:/groovy.codehaus.org/Differences+from+Java%!] ! T Groovy 5Java
FIZE5], RAEHS .

KRBT RETRI . VRIERIE T 7EGroovy FHNATAE 2, 28] T —Groovy = i
B, T T —LEGroovyHE R . HRE TRE], LB AIMS FRATAT LB FlJavaifisk,
BUAE, YRRk T ATF A2 BT Groovy T, A EHI2E 52 A 4. SRMTRATAA MR
Rifish &£ BTk X RO LHIGLIZW, FTLLF—EH A K8 50, I HRiF T Groovy
R



g
)
bk
LN
M=

EHAKANE T h B R A TR, 7 ik RS S WRAE 21T R Y o il X PR e
J1, ATRAEB TR 2R EAATA, ATTEACHS H ™A% (i S SRR AR Al J

ARFEAN A ASITP LT, VLB AEGroovy i FH sl 252680 i B ah8 28, w] LI At Java

BRI B R T AT R SE S R R IEHER BT X —RFE N Groovy P I Z SIEA T

%01, M % % & (multimethods ) :X—T.H., A LIS SEE AT T I 2R A PRS2 fib it
10 o ARFEHA DU FGroovy HH FUFRS S LI, 238 1R R X SEam R RRPE

3.1 Java iR

SRR A TR AR L2t 1A TGO HE, (R £ A % 22 i ik
R R AR FERELEA LT,

RikCar AWM R, — 1 Eyear, — M E—TEngineZ&fiysEfl, PR7EE LI Cardsnt
FHVE M SeZgIavat R E RIS, A THIRME HIIGE, FELMCloneabled [, I
fit—“~publicficlone() /. ObjectZficlone () 5 Al ABIE G4 19— R4S ( shallow
copy ). AitiX B A AR M CarsL BT 40 & BEngineth A7), i, 7E{#Hclone ()X HEA
B R I, AT RIS, ﬁﬁﬁﬁﬁaﬁ’ﬁnglne QﬂTEﬁﬁ;ﬁT&FJﬁ\

TypesAndTypInglCar Jawn G
//Javak &4
public Object clone() {
try {
Car cloned = (Car) super.clone();

cloned.engine = (Engine) engine.clone();
return cloned;

} catch(CloneNotSupportedException ex) {
return null; // REXEBMHENL, T24AHTRIELEFR
}

@ Z IR CFE “Why Copying an Object Is a Terrible Thing to Do” ( A4 Hlxt G AR 1), Hrhistie T fElavath
HHIX R A)E: http://www.agiledeveloper.com/articles/cloning072002.htm..
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RS Rk B4, SiEre R FE FFRA T4 HCloneNot SupportedException, ifif H Ak
TESCELE B b ab 3, Hok, Y7ECarZy sl i Hsuper. clone () B, HIICZ4HE
WA E bR RS — A Car, SRIMTARIFmA 2 Pt R X FAES Rt o 8 B e, TR E
HEnginefiE AW RNt AL, YHE I — - CarsLfil i Hclone () ki), 7 EHIK
SRR DA E P A AR B Cars | YR . A I EFRASE RIS A Kok i,
i LA 2 FRARACH . A ARG A N %R — P BON—— RS A 3, AN RERHIG A R . SR,
TERIRATIHEIY . Javad iFas a2 — - Fhs

iR RN A A A HEL AL A iR BUT &30 (IDE ) ibEJF AU Az il sl A2 1
EHES, FTUMELILIDERGBAAC R A SCPF, JFEL B gt Ui, M2z d itk g
B, BRI, P, fEREPREAY “gfi—iaf -0 EPRAYIRIAT , AN P SR |
BT RER AR A E R Z X 7. SR e T iU e TR R LA i

3.2 mFKE

SHARBMCTE T XA EOR, i B AR S T SCHIE 2R AL,

SASRIA A7 ARSI s RS S 4 I X 6 R ATSE S A R DL 3, X 75
M7 SHASIERA PRI, SR & 77 T4

B, ATRAEAFE T BRSO T S X R LRSS . fEisTTI0IE, X 5esh
AR T RSO B ERPSEAIE S T, 2 ST ER MR St R ST, SRl
KA AR B S MR M Z SR T —& . ENR AR S5, M AL 8AE b
178, HIEMZEIFARERA—H—MHE RS AR, BT, & A A BT s
FHBIAIRLEEL, ik, shSREMIEF ] LM I S SR AE S RN 2

HUR, AN IR B3 | 2SR S AR B G 1225, S0EA93. 1795w ) 1) IR

— PSR T ELE R S Y A S, SRR IE R . TR ST R, AR
FEE, XAMGa T/ TIRZ BT,

FEf RS T TAERY, IR RGIE A MW R B fe 5, AT B RN —2—3h, *F
TR RS BUR 5 A AIFE] CFORDEA AT ), S RALE H A R AL R TG . A
B, fERIhASRRIE S TARR, SRA LRSS S E 35, IERRATMOER, S TFRn L,
REFRIENE, Wil R e 5%, st A St o) .

F—AMER (HIETH T 28) SR TR AR R, 34 id&iatitie.



33 HAEMARFTHEA 49

3.3 BEABIAFTHHRE

A S | S R 3 RIS A R R
A HATEC/CH . WS AR, B2 R Iintfdouble S AR B4R
S A BT, A R AR — AR | L ATE AREUEY i E Al
(R SR BT, B AE S TS, IS A, .t
o, WTHE S PR T S ORI A B ST MR A T, SR
LA, EREGIIA A SR, RO ER . MR AT, TR AT
TSR, WIS IR (A S A2 2 A R A 55K A 2 —
NS

fE FHAE Y, FROTEET R SR Hahas . BRI s ISR 7 Wik 58 T k.

R
Ruby/Groovy Java/C#
JavaScript/Perl C/C++

FI3-1  Frikifi 5 p9o0de: #aAX Lahds . sRSSHIXT b5 2 A

JavaB— R SR ANA =, (HERRAEANN . MiFaSRArIemy, (HJE QR IRATIR A 5440
THRAFRUEER, BT SARATINHIE

BASRANES, HiNGroovy, ASTEfURS SR It B iEm TR ARG 2 . ST, IS —4
A EHYERRIRIIZEN, Groovy RTEIZFTINZEA E M BN i3k . JESLPRIYSSIEHER 5] Tia47hY ;
HAVE LATESbS g iEns, DURAE B BATRHME MR I85H . JVM ERShASREF 3, 3
SLERF ARG 55K,

O HEEF, LINCH, 24— IR IRE A RAF T 22577 %89l , 2 W Margaret A. EllisfBjarne Stroustrup
& F ¥ The Annotated C++ Reference Manual [ES90]— 1.
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3.4 geht

‘[’Eﬁ]avaﬁ ?"ﬁ ?*Zﬂ]fmimﬁﬁ%i-ﬂ ?HIWE ﬁy]“tiﬁﬁ’” ( Design By Contract ), {EiX
% 1. Bertrand Meyer ) Object-

J\m

Oriented Sofrware Construcnon[Mey97]—-:P: &

g LA GF ARV, AT LAY BB RS E RO TN AARTS LASE B, SR, R A T AL ™
%, B EMRTEME, DMELRLATEESZ i 72U R sl T o

BAOFRAWREIMIA . HTIROMHgEE, JEEFER, BEEaRERE . TrreFR
SRR sh AR Z W] B 2251

3.4.1 1%%5%&.\%32

By E— L YY), AR — NIRRT . M EA RN T, lavarh, RIGATUS
JRCT TR -

R i it g T T LR

public void takeHelp(Man man) {
/...
man.helpMoveThings();
£Ss

}

RO 8258, i B8 0Man, ArAARS IR M T S0 B 2 H T . mi LA e iy & A
(Woman ), Ny FEXBACHS, DIERT LR B AR A#H5Bh, 62— Humanih £k,
Hrpfl % helpMoveThings () 771, ManFiWoman#Ba] LAHR AR 1% 75 B 0y 5230«

TypesAndTyping/Humanjava
// JavafX i
public abstract class Human {

public abstract void helpMoveThings();

Flwis
I

NS —Human 65 B ARG .

TypesAnd‘l"yplngnakeHe;p java (AR L

public void takeHelp(Human human) {
//.
human.helpMoveThings();
/7. ..

}
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W T . ITEAT BT LA A R AR VS 7. SR, WARIRATEERTEH VIR LARRE, —
S AU SRR R A B, (AR AT BOE R B A E— A ZHuman, KRAS
PG RLY . SGZIMIY T, X5 A—1Helpers& 1, Hfl{fhelpMoveThings () /i ik:

TypesAndTyping/Helper.java

// Javat @,
public interface Helper {

public void helpMoveThings();
}

Sk J5Human, Elephant, HEATLMRMHEFE), #FrTLILHIHeper, FKATHAEMHHiHeper,
A AR U SE B T %A O B SE B RS B -

TypesAndTyping/TakeHelp.java

public void takeHelp(Helper helper) {
il
helper.helpMoveThings();
p i) SR

}

E, VEGEEMBREZE . BEHZFMSHEAXER, EWEZQEED, JHESUkEiZ
FACRS

3.4.2 fEMzNSHEE
FAVEH Groovy By shAS K RIRE I PR L1 FF2E R4~ “SRABHBY” ol

TypesAndTyping/TakeHelp.groovy
def takeHelp(helper) {

S

helper.helpMoveThings()

Ll e
}

takeHelp () 4% —T-helper, {HRE&AFEEHEA, XHEIREIAHObject, HAh, XH
1B _LTEF AT T helpMoveThings () 77k, iX /e 4k A X% it ( Design By Capability ) *. 4[] T
ibhelpers#syRLat U4 O, FRATRIA T X RAYRE H——Kk#i— RN A0dE 0 . XBRRES
FEA, EETX WA “GUREEREN T, MiERWEE T, BEiE— Ay ?

MEIXFEE ) I AT BRI ik, MATEY s BUEMAR ., XML R T

O wHAE “RAXB" MR, B2 XA FR, Hls% gm0 fh “sehRigit”.

—iFET
(2 http://c2.com/cgi/wiki?Duck Typing
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FOCHE, WM T AEFROR . MRS XAEE S, ATLAR AR, WA AR E s,
PLAESRAE . KA — L8R T RATEZE M RE T,

TypesAndTyping/TakeHelp.groovy
class Man {
void helpMoveThings() {
Ffains
println "Man's helping"
}
/7. ..
}

class Woman {
void helpMoveThings() {
VP
println "Woman's helping"
¥
/7.
}

class Elephant {

void helpMoveThings() {
//. ..
println "Elephant's helping"

}

void eatSugarcane() {
It
println "I love sugarcanes..."

}
/..
}

IR~ F takeHelp () 77 B A6 - .

TypesAndTyping/TakeHelp.groovy
takeHelp(new Man())

takeHelp(new Woman())
takeHelp(new Elephant())

FERE— T & HIWER

Man's helping

Woman's helping

Elephant's helping

R BAY AT NS, WA LI AN, (B2 BIGroovy i Sh A4 . 0]
HERSTE takeHelp () 77 ¥ FP i Fl A i 262k
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P Mok Javaiy 5, FRATAT AR BT L85 1 4 66 2T 1 Groovy M B A FFIE, (RE— FUERSEXY
T WA RUFERE T lin, 7E— TR R R, AT RUE AL (Mock ) X REA
2 S M B AE R AR BT G, DA TR [ S, IS i DO A9 IR
W, XK, LA BT I A — B RUR, BOR R A S R T2 AR
sz

343 EAMSKEFTERR
&AMk, WAREIR SRR L AR LRSS TR (R R R AFLER

&7

Q 7EGIE#— T helperff, FIREZSEAS 7 HI2 7
Q BARBER, EARELSIELEHT4aWe?
O AR E RS — DA I EY) (D ARRERSIIRRIXTR ), N E A7

UL G R, (HREADRM, X—37, RIDRERMRZIE,

TEG SV 2% 2 BB E Rk, Rl 285N ER SR LI EEH/ RN, W
A EESEAEIR A ARG . R, AR R T A R/ NG IR, B2 BB BOER . #SR
REF SRRSO A . MEERANET b, EaMibgitasi, EagRmiFatk
AL SOl ZEHOE I (2 18.27 ) R PR HAERPE. (O9X— FH A9 S BoCiliAAr
HhtEe A, wIFSERK TS EA—E RS 2. VYRS ERUEMARS T AR, A
(AT SR AR, M EAFERATH LI

A G A2 AR A TR, B ER SRR S P dR . 5= gikds S (U2
BRZ B ) RIRIEXBE N, B STk T BURARLF R ik, i Hah 2R
IR AR T EORNE, SRR NN ST, HIBCA [T A A, 3
BIETEBK

fE—mERE b, JER AT AR BRI T B4 — D IR R A X R st A, X HUE—
AT TESERER, RIE AL — I &% — M double MR [ — R AuE Y (BRAEFRATAE
PSS T TR M4 ) Yo AR ST AR BT i 2 29 58 1T AR 2 3 B

E, HRE— TG —BINE . RLRRE— DA RS, SEARE?
ATLMBCE A T T SE RAIERT Ak A B A . JnSR &t T AR 4, 1S a e, i B2
VAT — A5 . BMEFESRRICES b, Al PR B S R R Y (), It —AE, WH
FORAGHEZ T FEFFRITE O T, S AR b B — s m] Bt (g s T 22 977, W LA — R X4,
TR R T RENE 5 IR THUI ) BE . Groovyff respondsTo () 7l LAFET: ( B L11.27%5 ). )%

(D http://www.cnn.com/TECH/space/9909/30/mars.metric.02/
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EA— R, A IE B, (BARRITANBBEEES H R, JRATAT LA ) #
Bh#E B EHW

TypesAndTyping/TakeHelp.groovy
def takeHelpAndReward(helper) {
Ll s
helper.helpMoveThings()

if (helper.metaClass.respondsTo(helper, 'eatSugarcane'))

{

helper.eatSugarcane()

}
/7. ..
}

takeHelpAndReward(new Man())
takeHelpAndReward(new Woman())
takeHelpAndReward (new Elephant())

FATE) 7RI E R AR AT D HRE, WRATLL, S e —2, R i R .

Man's helping

wWoman's helping

Elephant's helping

I love sugarcanes...

WEREHIR L A, GE LBt LRI m R e i R . R AOARES AR b SR R
Tl MR 22/ 88 | KRR TR . AT iRt R FE B A B IR AT, AR
MRS

3.5 TWixAH

Groovy /22l A526 KUY, R LR TR R, X TEWRE , BEAT LUK SR (5% 4k 31—k
Sii—— AR RE TR, 1EGroovyfiiE ; il LG TR B 55— R, KBS 2 B B8 AT A7
G| FHE2EAL,

WHicfE, GroovyE—[ iZfT7EIVM EAIIE S . Al B384 Bh T4 M Groovy L% FilJavaly e |
HEZRLL K T B, AHHE, Groovy s A2 RIMU S il A EE . HEAREE TH I RICE, X Fl
T OLAEGroovy I A% ——FF & & AT LUR A DI B BB, 18 AR RI(E B, TR BIfE
o0 Tt IR, e dn A i 7 B A ok A IO e =, 381 8 GORM/GrailsHh
F S UERS .

A8, IEAE(# F Groovy4i 5 — NI Unitili ( 2 W.18.275 ), fEE X7 E:mt, Al LAH fldef it
TAHRUHR MR 0bject, P AIUnit BRI T ¥ Fvoid, WRLRIEFT# Fde fE LAY
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i, MoBEE MR, MR, SR E XCAvoid, LA EIUnit, X H Groovy Y A] S
R BRI T

[mE— FE3-3, RAJRESEERR, N Groovy &l MM, IR AH AARAEFR A SRR )
a7 XN, Groovy4iikss (groovyc ) A roes& iy iiker ( BRGS0
2.11.277 ), WRFATETX obj = 2, HXE—12, groovycs iy i — 15 il 2 B
B4E, WX obj = (X) 2, iLiE A EhEMEXKIEREG G, Fitk, BMEGroovy fLiFfi 12
R BRI B AN,

3.6 H%AH&E
B AR RSB RIE oA 1 X g vy 308 A A 7 =K

Groovy 528, #iffJavallbf, (B2 3T BRI A2 5K ] Ba 4R i 15 s Jc
¥FE— Flava £ % .

// JavaX 4
public class Employee {
public void raise(Number amount) {
System.out.println("Employee got raise");
}
¥

EmployeeEF i raise () FFEANDURE T — FE#IEH T . BIEE — FExecutive.

// JavaiX &
public class Executive extends Employee {
public void raise(Number amount) {
System.out.println("Executive got raise");

}

public void raise(java.math.BigDecimal amount) {
System.out.println("Executive got outlandish raise");
}
}
Executivef i [ Employee'firaise (Number amount) 7%, © 2R Executiver [#ix
DHEMEHAT . RIEHRAE T A E A raise(java.math.BigDecimal amount),
ESTTEHARAG TR S5 Mg . RBUT T m AR 2 08 FH R B A< g 2

e R E— Tl A IX s i JavafCis .
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TypesAndTyping/GiveRaiseJava.java
// JavafK 4
import java.math.BigDecimal;
public class GiveRaiselava {
public static void giveRaise(Employee employee) {
employee.raise(new BigDecimal(10000.00));

}

public static void main(String[] args) {
giveRaise(new Employee());
giveRaise(new Executive());

}
}

RS rha)E T — 1 Employeefll—/Executive, ¥ T At giveRaise () ik, MiZH
NPT 4 i raise () ik i E anFRATA T -

Employee got raise

Executive got raise

Employeetf ffraise () HLEEZAM, XEWEEEITH, BEMK A BRI AL Hbx
g 2R, MRS | X RAEFRER, X BA RS . s 1708 80 7 g a5k
NumberfE A— 280, KX I EmployeesE LY. Ik, 4iikasoiiBigDecimal sl
H{ENumber.

RAE—AARAER . H R A JavalffFE . WA AKRA THY, XE? (B 42 X Groovy a4
FetErt, —VIERAIR 1. Groovy? i Tony Hoare MR 2 5 : “id AR B2 . -

MAEGroovy il raise () kR, EAS G Iavad RSB REERT I O£ . MR, T
MU, EERlNXTRBAT, —TF. ‘M, EEARA 1 java.math.BigDecimal
Mraise() FEEM? 7 —/~EmployeeXt R i, “I&F, AkFoTLIEW—Number.” T —
Jrifi, — P ExecutiveXt S sL A — N EIBigDecimaliraise () Ak, BT LAV 2 8 i #)x
XSG T TiX 178, AR AT avaE LAYEmployeeZ flExecutivek,
BN

TypesAndTyping/GiveRaise.groovy
void giveRaise(Employee employee) {

employee.raise(new BigDecimal (10000.00))

// T @ik &6 R A F

//employee. raise(10006.00)
}

O XHEE SR R0 REATEEAMRA, fEciveRaiselava. javaiX Bl F+ ., raise(java.math.
BigDecimal amount) J7¥:7E EALMEATATSERHERRSE T, 1 Groovy W & 35 /5 VIR A M98 H bRt g ATt iy
8000 PR E R A . —— iR
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giveRaise new Employee()
giveRaise new Executive()

Groovy# 15 i i t FllJavaAs[q] :

Employee got raise
Executive got outlandish raise

by -
A 1]

T LA I B

T4 ), @%Tﬁﬁﬁﬂ B’J"%ﬁ Djﬂfﬂi
YE £k 2 J77%: ( Multimethods ).,

SWSEYiRe I i Groovy‘]ﬁﬁi‘ﬁ Javalf 25 BRIV VE 0] B2 %, i Neal Ford42fiLftix 1~ Java a
Al BT T rz R Java i, sty FE —NArrayList<String>3L ], ifi
Collection<String>ZAfcold| MR —5f, FefilmlsthmAZATTE ., RIEBE1.
RoBRIRAE 245 T HIRF A — TR  IERA TP H col. remove (0) RFER 5 — A~ I0 K . 8K 1M
Collectionf% ¥ remove () kA FE I /2 —0bject, BTl Javaill0% 4 ii— 1 Integer. [A
JrX A IntegerSERIARIIR P IITHE, TSIk 8 AT BA BB T 4574

TypesAndTyping/UsingCollectionjava

//Java
import java.util.*;

public class UsingCollection {
public static void main(String[] args) {
ArrayList<String> 1st = new ArrayList<String>();
Collection<String> col = 1st;

1st.add("one");
1st.add("two");
lst.add("three");
1st.remove(0);
col.remove(0);

System.out.printin("Added three items, removed two, so 1 item to remain."):
System.out.println("Number of elements is: " + lst.size());
System.out.println("Number of elements is: " + col.size());
}
}

it s X B RS A AT M -

Added three items, removed two, so 1 item to remain.
Number of elements is: 2
Number of elements is: 2

KB — T X BeISAEGroovy I . AST5 BT BT T SRS MU (T oie gl , 122 oy B i L
A il K I F)— 4 UsingCollection. groovy 3L, #RI5iZfTgroovy UsmgCollectlon}fF
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ek, FTLAES, HbH S Javahft A AN A :

Added three items, removed two, so 1 item to remain.
Number of elements is: 1
Number of elements is: 1

Groovy R BIi75 5 % 7 i RE S AR UF AL 3R T X FMHOL . AEIBATRT, Groovy BRI TA LW —
ALK, MASHERA XA LR RS, WA 2 BETE AR A IEFEIAT N

3.7 FERRIFIT

Y F-Groovyfe—[ 1 FF A sh AR RE T, BRI R NORIE AR, R HHish A2
RUWE? X S AT EIEAER, (RTS8 AT LATE i — 2 b -

Al FHGroovy4a Ffs , Fefiim) T A gAY, A AES R REER AL F. X
TR, RIEHZER, —knl DIEZ RN FRRAE A (0347 ), 3k AR e f i)
AT (ZW18.27%7 ),

MRIEDEMRO T, R SEEARYIER. i, JUnitZ RT3 voide Ay, i
TRPARE BARARMEAL, HANTEGrailsXf S R WU (GORM ) HHERYM 5 3 Bl % .

WS B A ANE 5 R T BT R APL, RN S7ERAS AN | W% P AP
RS HRAL,

MRS, A T B TE B ES A Thagdeay, HALRJE, 1677 1 PR HIE 52
SRR, [FIAEER T T RN A BB T R A A

3.8 XMAFHTAE

ARAETE R BT A CHRERE ST, AR Groovy IS S A, (HBhARERRAMEY . JEA
FEG IR0 n] DL B AR IR B HEIR B T IE AT s, &RV A FF RS . R Java 7
AGSRICPERE MM SIA T sha& R NEE, (HE S Groovy7E EMAMIVM iz 78, 3R7F7E
PERESZ A

A LL ik Groovy 4 i a5 HE RS A MBS A R R BRI TR R AR B4k 28 (4
javac) FTHIFERIKE . AT AU sh 2SR BRI CAFRRE 1 AU 2E , il-Groovy 4 s S gmiR L
%, LAEAS B8 & 7 s

AN AIIEE, — 21k Groovy fESIFRTHUAT H A KA, 55— R e AT &
i O TR S FE
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3.8.1 BSABERE

X TR AAEER R AR, TS Es TR sdE AR PR, FATAT LA
Groovy (g A A I HIFNTE] . —J7 8, X AT LA+ 2 36 o 1 R s I RE , A28 =3
S TUNR; Tin—, BENHFEHRRTESFIRER, T ERM. 4R,
SRR IRAEFATHY BTN AR R 2 1 K T, SAMTWER TR P P A (XSS RE S, X
e A ER TH,

HAz, 5E2n LhikGroovy A CIRBIIEBFIZERY, JFHLRIE I A ik Fi o) (@ PEAE X5/ |
SR, AT LU PR 19 1 f#@TypeChecked, ibGroovy e A LR, XN A# AT LU
FREEATIE B RT3, MEEEKG & 270K P I 7 | RN EfT,
WARMT =I5, WA EE HAn ke A EdT.

TR — PR, ERAE A, A RERRR, M AT HR
R4

def shout(String str) {
println "Printing in uppercase"
println str.toUpperCase()
println "Printing again in uppercase"
println str.toUppercase()

}

try {
shout('hello')

} catch(ex) {
println "Failed..."

}

shout () Jr i EM— 1 StringZ6RIIE S, JFiEftoUpperCase () ik, 7E45 WA+,
A—THERIR. Groovy R fEETHHR & — MR,

Printing in uppercase

HELLO

Printing again in uppercase
Failed...

BT BA EAME TR, PUHAT LAR 4R R T RIE R L4 . T ififl@TypeCheckedis:
i E XAk b

@groovy.transform.TypeChecked
def shout(String str) {
fil o

— B .Groovy & FIXAMEM , R STE B RS LB T4 (KA L ANSLEFT XA RAS AR RS,
Groovy AR LA —FEEAR AL ; SRPEaTHESs Bl R
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Static type checking] - Cannot find matching method java.lang.String#toUppercase().
Please check if the declared type is right and if the method exists.
@ line 10, column 11.

println str.toUppercase()

1 error

X T HeTypeChecked MR CHIIURS, TEHIFMT, HiFas2XRIEN ESURME—BINE T
K. XEBHAEFRANEAMETCHTRRE S . 140, GroovyHBRINWT LA S eprid ATy ik

TypesAndTyping/injectgroovy
def shoutString(String str) {

println str.shout()
}

str = 'hello’
str.metaClass.shout = {-> toUpperCase() }
shoutString(str)

SASHLE String S SEHIA N T shout () ¥, 1 HAESS MshoutString () i idfH e .
ekt el LI # .

HELLO

A H@TypeCheckedii:fftshoutString () A, iFrea b b A4 — b i abFm

@groovy.transform.TypeChecked
def shoutString(String str) {

println str.shout() //%i%ef k4
}

IR RIS A AR, RREE MM EE T, (ARA — Sl L, 1 LI7EGroovy
X% — A ) J7 i——invokeMethod (), 10.675¥-2i1ib.

IR A BRI ik, SR, B JF1 A BELLE {3 Groovy [a JDK H B 2 R I i 7
E(BURTE ), SELUEERSREXERXDYFENBYE., TR E MY
DefaultGroovyMethods2, M & T —2efg Ff . UHERY B . AL, ©hShaIrs
HREGIIAERIY R, 73908 FLAHE . B, TTLLE d7EString i F Groovy ¥ il (1)
reverse() /i,

TypesAndTyping/Reverse.groovy
@groovy.transform.TypeChecked
def printInReverse(String str) {

println str.reverse() //:%[&#
}

printInReverse 'hello’
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BRI A, LATEIR AR EKIES KR, S EES LML, BER
il R B PE G PRI SRR T s . Groovy 2 HERTPA G AR [EI2EAY, FFHIN M PRI T2 ARG A
JITLAAS i HHL DS AT

HJavatfitt, GroovyRUZEAIKEER — MMER . WHRFEHinstance0f KA IR, FE( IR
VR E B R PERT, AR EPATIMREI R, T a6 i 17X —xi.

TypesAndTyping/NoCastgroovy
@groovy.transform.TypeChecked
def use(Object instance) {
if(instance instanceof String)
println instance.length() //ALi&4]43
else
println instance

}
use('hello')
use(4)

A4 7 T iEGroovy FE i AT AUG A o WSRTERRAY R — e m0s, LI TR S
RIS, A 1L AT LAGEFISKIPS R e — 2 BRI ik, ARSI TR A ARG £ .

import groovy.transform.TypeChecked
import groovy.transform.TypeCheckingMode

@TypeChecked
class Sample {

R X T F ST T LR
def methodl() {

}

@TypeChecked(TypeCheckingMode .SKIP)
def method2(String str) {
str.shout()
}
}

A Htmethod2 () WEYAFS MR R A K45 1, I, BREZ41, A REEPITHE

S R A B AE B BAE S T U — Lo AR AR, 0 A A A A
TCRANRG A RA A R 5 TS RO . A AR A LR A 7985, LA P R — T B A 23 1Y



62 %£3% HEER

3.8.2 BESYmIFE

Groovy U4 FEH S 2 AR A BT 5 WL, (R et s TR B LAMERE R ANHY . HERERY PR S
{CRS . A B SR E ML, YA T E R ARE T, 5% A JavafCEHHLE,
PEBER 2 AT BER 15 10%. Java 70 InvokeDynamickrE il 5 75 & X Fioi v, (HEXT T A Z A

Javaf NTiT 75, BRI RER A R BRAE

FRATAT LA A sh A2, PHAETC4FE , M2k, HikGroovyd: B tERE LA S Javallg &Y |

) T

n] LA Hl@CompileStaticiif# il Groovy A TR SHiiF . XAEA H AR U A AL 7 TS 2 Al

javacH: HYF I RSARM . B, AEHRER, Sokgik— FaRpit.,

TypesAndTyping/NoStaticCompile.groovy
def shoutl(String str) {

println str.toUpperCase()
}

WR# FHgroovycHwiFarmitisy, SRigfidrjavac -p NoStaticCompile, 1S AM, Xt

toUpperCase () LR 2l id CallSite ()i riY, ESALHGroovy MBS FHLEI .

14: invokeinterface #57, 2; //InterfaceMethod
org/codehaus/groovy/runtime/callsite/CallSite.call:...

19: invokeinterface #61, 3; //InterfaceMethod
org/codehaus/groovy/runtime/callsite/CallSite.callCurrent:...

¥ Fl@CompileStaticii fAriciz /i .

TypesAndTyping/StaticCompile.groovy

@groovy.transform.CompileStatic

def shoutl(String str) {
println str.toUpperCase()

}

IAE G ik g A i T —~invokevirtuaUlA, FiJavadmidae ATty —re .

2: invokevirtual #63; //Method java/lang/String.toUpperCase:()...
5: invokevirtual #67; //Method groovy/lang/Script.println:...

QnIRAEARAFVERE AT LA S Javallg RAOAHD, WA ERE . mixt THERERIB A X4,

s FEARE AT PRRI RS, WA B S i% .

X—FNR T HBAH KA B, S L K Groovy M . M AEEHE AN, GroovyHI3h
ARG ] LE A R BRI, PABCH T EE, AT AR {8 Ml FH AT 5 2R ST IR R A L A 4h,
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Groovy YT LM IRAA—HE, T HAEHIRK, N0 T i =M EEMZE, LI AIGE
KXt &5, FATEFE] T 7EGroovy AN L FEHEHOC I B A RL, DU RAE A BT 240 1%
A A MERE AL Ty, AT RIS SRR AR . N — RN S Groovy i B #R AU 45E 2
“—I‘Zﬂ@o




ERFE

M AEJavarb i S M (AL BRAS ) 7 ik S8 ek B d N K AR B, 2B 4 A A
%, EFHEEava LIRS ARY, F EREA AR, BREREEA, ATSERR, &1l
AR R U, JUHRXT RPN SCE 5 5 i B 7 4 LSS RN . Groovy P Y PRI 24w
THRFP AR A R/ N B 48

PR, R/, i, 2 AT E Groovy R IR Z U FFIEZ — . i A%
A ey, BRAE o] UL P AL

P2 R B R Y Lambda (N ) ZIEIRA MR, HHERobert Sebestalt] Concepts of
Programming Languages [Seb04]— 15, “—~Lambda®ih\IEE M — e S Sm ", Mt
JEGroovy s i KAYVRFPEZ —, i Hif e FAREUURE . 308 i HApURE 7 M s B g2 e K Peter
J. LandinfiT 5 : * (HALE) o] LAFSRTEAL N B3 0 — sOE AR

A 12218 F Groovy IDK  ( GDK ) KA 4L, P h GDKAE FH—LE LA Z50r 2 16 H
EEERY A e TIDK . 5 HpGEa A EHE CORAR 2/ 302 R il IR 4 2 % SC45 1 10 /MY
ok, X ERE A T, 2iLiats 7, mMEHELZ T .

AT A AL R RV . FRATTRE A28 A e (o FH P A D0 S S B R e R AfRGE
2 T3, MR 2 07k, © o] LS st A 58 08 P AT T oK G () 5T g — e 1]
TH. FrLUXstIres 1 iffise ) A .

4.1 HBHEFIM

Groovy {1 PG 5 4t 6 ACHS RIS, 1 ELAT A B e i . nT & AR B o
A P SR BB AL BE M TR TT SRAE AR RIREAT 55 I i 2630, o ) LA PR o (o A 44

411 E%HR
ZEANRIBI T+ R BN A8 2 18] T A S
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TSI

UsingClosures/UsingEvenNumbers.groovy

def sum(n) {
total = 0@
for(int 1 = 2; i <=n; i +=2) {
total += 1

}
total

}

println "Sum of even numbers from 1 to 10 is ${sum(10)}"

sum() IEHFIETT T — A forfE3h, fEMEE LS IFRM, MAEBRIRANTALRI T, Wi
M Bz [ A SRR A5

UsingClosures/UsingEvenNumbers.groovy & : ‘ LS ‘ll
def product(n) {
prod = 1
for(int i = 2; 1 <=n; 1 +=2) {
prod *= i
}
prod

}

println "Product of even numbers from 1 to 160 is ${product(10)}"

SAEARE BT T IEG, XU B BN, BTE, (RANAEAS 5] ih X SR & 1 F i
HRAYES, ORE A7 1R IFF 7 (e 4 SR AR AT B 5 BN TTSORE -

UsingClosures/UsingEvenNumbers.groovy
def sqr(n) {
squared = []
for(int i = 2; i <=n; i +=2) {
squared << 1 ** 2

}

squared

}
println "Squares of even numbers from 1 to 10 is ${sqr(10)}"

TERTI A LM R, TR AT R AR (R EmE R ). 2076 TAb B2 A
BULRTT7 . WNSARLE S b PAAT — S FfR A, FRATIE B2 8 S5 il I B 7 (0101 . FR A 14548
Ik B ERE

41.2 GroovyF T
VA E=ABF = R AR SR, (B e — D RES, IRR MG &£ 4 kit
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A, FoAT T3 M PR — L [RME 55 19— BB T o i LA RGR [l — M B 51, T
Bk RO, B R A — MRS HORAL TR, BUAE, W] LALEACREER T S FTENf A BY
By

UsingClosures/PickEven.groovy

def pickEven(n, block) {
for(int i = 2; i <= n; 1 += 2) {
block(1i)
}
}

pickEven(10, { println it } )

pickEven() FiEE—1 &M &dk, HILIREBCISE, S0 B RE/EAETIRBRET .
XA TR CRIETE —8F ), (BARKEEHERRSA T MU, 7EGroovyh, A
FRIXFPE 2SR A A . ( Closure ), Groovyist it BAME FH TiZARTER — A KR 5E L2

iEblockfRAF T — RIS . WTLMRIL X G — (LA, BRI E—E
44 Hblock, A LU# AR G228 44 . 2qiE HpickEven () 7 Emt, BUE n] DA% AT Cid
TR IR ) H A kA R e, RS ER ( (3RS ) BE 4 TE Zblock, SARIEME10/445 7 &n,
TEGroovyHt, AL L /DRI LGB 2L flan, RS —4 . 8 = s —15%
ZHAT LR . WRAERRER — %S, WL I A s

UﬂHECkﬁuﬂkﬂﬁddhnn4unovy

pickEven(10) { println it }

MR RS AL S0, WK AR R L e AT, fRAD R
B ERGENTE T R B FAE R, AR Flavaftidd, GroovylIHAEAGERMAFLE, Hik
FE 3l —A4 07 b, BURES e

(RS A Lt A7 AN R RS b A& i — A28, IR 40T LA F L6530k A 20 4t
ZKAEEZS . MRIRER, TR FHEABIFXke, FAHAZ PRt

‘Uﬂl‘!‘.CI'OSUHSIPlckEm;ger e

pickEven(10) { evenNumber -> println evenNumber }
A5 HtevenNumbe rELZEFEC A 2 7EpickEven () 71 NG 45 % AL 52 5
[m] 2 5C T B ABLL B M@, FRAT0T LA HpickEven () desR A, {5uXH: .

(D £ Whttp://c2.com/cgi/wiki?HigherOrderFunction.,
(2 2 W http://groovy.codehaus.org/Closures+-+Formal+Definition.,
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'UsingClosures/PickEven.groovy

total = 0
pickEven(10) { total += it }
println "Sum of even numbers from 1 to 10 is ${total}"

FRATTE T AT EpickEven () £ BUAEBUEA T, (HRIFARXT R BT T2, #HPT LA
KENT . AMRAEGE T IR S — B, X B IRMET i, W HAZ A E L. 2R
FEARBR TR X S AR, AT VR A, AR, T i A fCAD X R .

UsingClosures/PickEven.groovy

product = 1

pickEven(10) { product *= it }

println "Product of even numbers from 1 to 10 is ${product}"

B T i L ROUCHE, P S R EORE A S BB AR R AT R TR R

A 7 (5] b A AR BT M A, B IR TE R 2 AT BN L . R AR T
pickEven () I HIFE BIMEAIZ N, @ T 28 product, XREMMHN— M HEHE. Mk
— N ERE, X B EARIEER] T B SCEERME T, XA R BUR AR AT

pSIb1 N N EIRUFE 3o RV R 2 & A B C eV I o O i Ko

4.2 HBHINA
AR S PLRIE M ELIOSR R S OUAE , ARt 8 e R S — T ADHE P 6L 7] 75
2 ETOM FEAEE O RESR AT S50, 5 B2 DR R LA B ) B 8y Bl S, R FTIPA..

AALRESY 7T . DLIbEigon 55— B RS, teln, o] LUK FRxt § i3/ m i — 1 ) ol &0
fdk, M FRIAXHEAIERSCRATRERA . SHah, tual LU ot a1 R
( Coroutine ), PG UEACAS B AGER B3 Hl 5572

AAMAIEFE KA BT . — N ERBREER (Z457), B— 1 EHphaan
RS E1E S (DSL, SS9 ),

1 PR RCTE SR HARIABR AL S5 B E T A6, EAAE AR5 | A ALYt AIL.

— AU TARRA, whn] AR X LU, A A PR e % ARk , 2 o2k th 7k
FAEPA LA X R AR R B R, AN — T R LR R (A

MBRLZ IR/, AR, ARMNZET AR E A e/ NBReS, R LT, 4
G5 AL AR, B AR MA@ A s E Y, I AEs T r e 2500 % B R,
FEIR T i SCBL PR — AR R TR o, ] EL A 5 5 I

Al TR GAERE S, F—10kE — T A ARR R,
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4.3 HFHBHEARFN

BT A28 7 UPMAT (A2 S O7 B FH A S50t BB G PR Ao 8, 3T LI P A e 45 2 Fe
M, BAESRARAE .

7E PR B, totalSelectValues () 35— 1AL, FITH B 2o MPLE(E AT T3

def totalSelectValues(n, closure) {
total = 0
for(i in 1..n) {
if (closure(i)) { total += i }

}
total

}
print "Tetal of even numbers from 1 to 10 is "
println totalSelectValues(10) { it % 2 == 0 }

def isOdd = { it % 2 != 0}
print "Total of odd numbers from 1 to 10 is "
println totalSelectValues(10, is0dd)

totalSelectValues () M IERE R, ESXTEMMERARAM, LISt izE2m /T
Brh, BRI REELYS T M,

BIMEEM L, returntl 2 Al i), AAR%A B return, FfF—DREXMWE (F6E
senull) 2 [ 3hiR 458 I

FESH—W i HtotalSelectValues () i, Kb PNIBEE] T ki, P GE B
I, WS T B AR A XA S AR & is0dd T | AU A L
S AR A AR, SR E LA AT AIE AR T EiE—4), AR
WOIRZ 1, AT 5080 T oemsAsiat,

PR FH I BRI B A2 J5 , FRATT ST i T TdesE AL K27 T ok, LLsolisk 2,
XFTEARAM, FTEAER,

B RATEAEQNE— IR, e LU &R AARR M . o0 8T —2eit5s,
(ERA B A SRR . RSB REr— Mol 1.
class Equipment {
def calculator

D KT A BARNYT , 15 27% Design Patterns: Elements of Reusable Object-Oriented Software [GHIV95]—15.,
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Equipment(calc) { calculator = calc }
def simulate() {
println "Running simulation"
calculator() // THIT & K EAH
}

}
def eql = new Equipment({ println "Calculator 1" })

def aCalculator = { println "Calculator 2" }
def eq2 = new Equipment(aCalculator)
def eg3 = new Equipment(aCalculator)

o

egl.simulate()
eq2.simulate()
eq3.simulate()

Equipment (UM GE AHEWH CLAE A — PS80, K HZEFF calculator/@PEd ., simulate()
Ik HZ AT T . FEAIEEEquipment B SEleqLit, T {1158 it —™ P I i ) 2
7 —HERT GETXRELBRE, 202,115 ), WURFEEE I S, )aZanfaugs
LR AL ARAF B — AR h, R ATIR RS i iacalculator, ZEQIEEquipment( ) 41 wi 4~
S (Rleq2fleq3) HHHUEH 7€ . &SR &M T REN R TR,

Running simulation
Calculator 1
Running simulation
Calculator 2
Running simulation
Calculator 2

CollectionfiSCHUZE R B T MM, BIMAHIMM@ME T, XM FHT7. Bikgssal
LIZ%6.277

I ESEAT RIS I 6, R — R — T A i) PR A (46 S8

44 EHBEFESH

ML A28 1 Q0T SORBE AT A0, 3 — S AR Ao 1o P60 2% 1% 2458

MT RS, IULESRABALRR. DB A28, BT it
RAEAMBRET A, B EEL LTSI T, WFEXAIT

Oslﬂ;jcldéqréﬁl(io’sﬁi’eWitﬁTw@Parémeigrs,gioovy'
def tellFortune(closure) {
closure new Date("09/20/2012"), "“Your day is filled with ceremony"
}
tellFortune() { date, fortune ->
println "“Fortune for ${date} is '${fortune}'"
}
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{EVEFHA . closureltf, tellFortune () LR THISE: — 1 Datefl, —-Fnia
#Z B HString. ZM4 5 finamefifortunes | FHEN . fF5 ->HA@RKNSHEAFHSHEE
AT R, BT XBUCHS, B— T

Fortune for Thu Sep 20 00:00:00 MST 2012 is 'Your day is filled with ceremony'

P Groovy SCRFATEERYZERY , BT LART LAIFEAIEL 0 E XS HmZeRY, I T i fil 7 BioR -

Usingc'losurelelosurerthTwoPanmctemgl‘owy
tellFortune() { Date date, fortune ->

println "Fortune for ${date} is '${fortune}'"
Iy

SR BHGRPE T RO PR 25, BT LR G ST, RAES, fEnaid, &
T A FH P 4 St 5 sl AR 7 12, EARAP IR AL T , SEBUE B T o fRSCELAY IERR AR W 2

4.5 ERAESEHITRIEFE

Javaff) H sl Bl E BTG, RERNTBE T5IH, SRR B A &, H2P
TR 2wk B SIS FOFA RIE, PO BEAT R IREE R B, FEFA T, AT REA BB
MR, X RS SER 2 E H close () Fldestroy () iX AR AR A

ANTEVRAFAE— R, (T SE e A n] 2 BT TR X LT 3 o P61 AT LA B f i 46
TTERORM . TR B E# — 1 FileWriter, JF5 A—L8dE, EEEAETE FEAM
close(). WRBFTXEA, SCfFoutput. txtr I3 AT R AR BHEEF1F .

UsingClosures/FileClose.groovy

writer = new FileWriter(' output txt )
writer.write('!")
// EitilRwriter.close()

S Groovy@ INfwithwriter () ik E S X BACHD . 2 MAALR BT, withwriter ()& H
Sk (flush ) FH5 XN .

UslngCIosureleileCIcn g vy

new FileWriter('output.txt').withWriter { writer ->
writer.write('a')
Y/ RAERAHTHEMclose()

BAEA DAL LRI R T 5 FRAT AT LASE FPRS H 52 AR . dom] RATE B 2 #9268 h SE X AL A (8
T, IS A A BERE P00 Hsi A . BN, FATH —1ResourceZs, Bl

O FM i A FLa et R E A X, FTLABEE B T B M2 AR L6 LMt e e —8, —iF&E
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FRFAEV TS W LTS % 2 i e open (), (HEFISEALT FTEI cLose ().
X JEResourceZ iy — il £

class Resource {
def open() { print "opened..." }
def close() { print "closed" }
def read() { print "read..." }

def write() { print "write..." }
//. ..

R —MEFZZE R T

R P WL & T v . ST (PO © St ’

def resource = new Resource() a
resource.open()

resource.read()

resource.write()

BRAE, KA LGE T close(), BWHERA XM . Wit LIES .

opened...read...write...

X B A4 AT LAFS S BT, AT LA i Execute Around Method =, ( ULJ5 SCistAH ) 3k 4b 3 4
(7] R,

Bl —1~% Kuse () TS ik

[P/ = e L e s Al e e TR
def static use(closure) {
def r = new Resource()
try {
r.open()
closure(r)
} finally {
r.close()
}
}

XAFRE PRI T —ResourceSifil, SRIGHEZM] FiEHopen (), MM, &5
#HHclose (). XBEALMAtry- final Ly Xt MR, BTLLRDEE A A i i 5. he
EREMclose() .




72 %H4F [ERAHAE

o A — 3P IRk B PATR A, WhedT AL, K AVELT vA4k A Execute Around
Method#t X,, iX,2 —/ Smalltalk# X,, Kent Beck#)Smalltalk Best Practice Patterns [Bec96]—
$b %2t %5 —Exccute AroundF ik, THK—AREHEK, BEAFEF, |
 Jeatig g iR R k B) AR A kAR, B ARE — Ak, RERMER, RER
AP Agk, FEERERLISXFHE, ENLSABHRARN., KNEETUE
' Execute Around 7 i R 422 J# 3

T

e AT S = T o A S = T P P el F o s TR 1 o
! - i = . ==l T} o 1" 3 e g e | L
ai m "‘ | 14 hif yions Lt e e R e e Lt 21 4 s

Resource.use { res ->
res.read()
res.write()

}
TR use () ka4, a2 A BT
opened...read...write...closed

Z 5L, BifEclose () AITARTE AZhAY . SRETERT, i H2TEe SAmHgLRT . FATa7 LUK
ER AR TR S HENTE R At b, TERE A P E IR R SO F VORI PSE R RATE S5

) e QU AL, AR HA b 2 pRECRNE, R 0K A e BRI A AL T 52

4.6 HB5MIE

P —A~ R BETT A SRR F AT 91 R B — B AR AT AT 7E— DA D 8 (U7
Eh AR ) HEARE. EINESERZ)E, IR AE BI1E R,

B ( Coroutine ) MISCFFZ A M s, DAL GG BIRHEREIEHAAE . FRATATLUEA
— A RREL, PATIEMCES, R, FHEREIEAE B B SCEEREA T e . Z R
DATEHE R A H 7 K R 2 R BT . IEQNDonald E. KnuthfT &, “5 F 0GR A B 2 (8] i A%t
FRCEANFE, MREZELEELXFRE, FTLAIEAHRM, V7

PR TS U R A R AE WO, e e = — I e . A E A
ll—sehm A, WA — LR AL TR, 3 R B A A B (B A — B, O A
fEGER . H PP E AR TAE, Sl R @A~ LARBCE 25 A

(D The Art of Computer Programming: Fundamental Algorithms [Knu97]
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fEJavath, wait () Finotify () 5ZLMEE S, TR EHOME . MASIEAT - “
PR AE—TERFR AT BRI ( B BERTEE ).

filn, B— FiXBUY:

UsingClosures/Coroutine.groovy
def iterate(n, closure) {
1.upto(n) {
println "In iterate with value ${it}"
closure(it)
}
}

println "Calling iterate"

total = 0

iterate(4) {
total += it
println "In closure total so far is ${total}"
}

println "Done"

TERX BRI, PEflAE iterate () J7 i M ok A5 .

Calling iterate

In iterate with value 1

In closure total so far is 1

In iterate with value 2

In closure total so far is 3

In iterate with value 3

In closure total so far is 6

In iterate with value 4

In closure total so far is 10
Done

T AIAAL, AT S - — I AT tota L., SRATIES I 4-100 5 . I8 17Em
D ERE R SO [T 4

F4-1  —AUERIITIES
IR T RBCS LA AT, T — A 8 AT g A P L R e e e A (T
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47 BEBEHLHAE

AT REA RIS, WAlfEiEZ 2 NS, BURHH— I HaER, EaEENH
GBS AMBIES S, Rill, WRAEZRERAZE, -8B ESEMAN, S50
SRR Z IR, TS0 — LIS T LG R o

WA TR TS A Y fFF AL 1A &, ( Curried Closure ), SBARH L iR curryd “MMIE” 2
B, R SRR SN EE IR A AKX R, (RiE “BHEMA” I B X LambdaiiE HAF
TR ) 3 44 B0 8 Haskell B. Curry 4% 7, Christopher Strachey . Moses Schonfinkel £l
Friedrich Ludwigfill1& T X — AR, HAAMHEENZ i Gottlob Frege & BHRY . ) 44—~ P14 HJ
curry ()i, StEZCRICYE RIS S E T —MESZE, WHAENSALER
RHXANESRMIS T . WE-200R, FEEHRET DEZRONSH. XABT ARk
WA ITRECER, W IrEF T LUE .

UsingClosures/Currying.groovy

def tellFortunes(closure) {
Date date = new Date("09/20/2012")
//closure date, "Your day is filled with ceremony"
//closure date, "They're features, not bugs"
// T VARt A4 2 i % & 5 A ifdate
postFortune = closure.curry(date)
postFortune "Your day is filled with ceremony"
postFortune "They're features, not bugs"

¥

tellFortunes() { date, fortune ->
println "Fortune for ${date} is '${fortune}'"

}
|Closure Curried
call(a,b) :
curry(a) b q
.-_srset.e--,;._ ind(a)
-
call(b) i é
. alla,b)

E4-2  XF— e TR AL
tellFortunes() FILZ WA T — 1A, ZHAGEEZHAES ., FHitk, S %#EH
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tellFortunes () AT EPE LS — S $date, 1EN—FESE, T AdatefEA— S ECK A
curry () /i, LS datelUF 1k, postFortuneff# &R EIALZ FAEMNSIH, BEC&
iS4 T datefiIfH.

e LA AR R T, AR EEARCSRAANE — 4 EZ (fortune ). B LHH
it fortune fIF S & HIE S date ik 45 TRk A4 .

Fortune for Thu Sep 20 00:00:00 MST 2012 is 'Your day is filled with ceremony'
Fortune for Thu Sep 20 00:00:00 MST 2012 is 'They're features, not bugs'

A RME- curry () IERHEALER ZDIES, HXLE S0 \7FFEMHUEJT RIS T
WHURRL, MRANMES, RATTLHEERHRAETKT, HFe <= k <= n,

GUeRAER R AR ERIEZ, ATLMEM rcurry () 778k SRR TIE S8R D IE
, ATLMEHIncurry O "5, R ABMTRHEAIESMALE , [RIaSSEAEAH N (9 (E .

FEACRE—FERR, B —MEZZNESWRBER T — M2 GEERZE—) B2
PREL. PRELE(X,Y) -> ZEMRHRALRBBE SO curry (f) 1 X -> (Y -> Z), FIREAFIT
FALBCEHIEM s . R BEMIF . fEGroovy ™, BEHEALATLAURAMHES M

IS EAEZ )5, TR 2T T € — PR TAAAE, LLRAnfaaf e — P AL ] fig
RIS B E AL,

48 zmHEHE

AT E — AR R 0 SR RAR AL, e — Aok, FRATTAT LA b sE i Ali%
%%E’Jg"%ﬁ)\a\ﬂlﬂéﬁﬁﬂ}ﬁ%‘*ﬁﬁ%ﬁtﬂ%ﬁﬂi;&ﬂ Tﬁf;sﬁﬁ%—/‘lﬂﬁ%*fi{m%¥

Usingcmﬂresﬂmﬁl ngCl _’jnm gmw

def doSomeThing(closure) {
if (closure) {
closure()
} else {
println "Using default implementation"
}
}

doSomeThing() { println "Use specialized implementation" }

doSomeThing()

@ ncurry ()i M~fi4<: public Closure<V> ncurry(int n,Object argument)flpublic Closure<Vs ncurry (int
n,Object... arguments), Ai# AJLARHEALI FAIEnES, FEHEN TR B EnFGE0EMES, BEH
EALLZ% 3CF ;. hip://groovy.codehaus.org/api/groovy/lang/Closure. html#incurry%28int,%20java.lang. Object...%29.
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BB RS2 — AL R AR T, (RIS AT AR AL -

Use specialized implementation
Using default implementation

TEfE b BRI A TR 2 RAIGYE . 7T LA o — 1 P AL 2 A S B B E A, {RisEFk
M8 P — A PR 3 S B A . AR T8 B A AR . FHIRBEZ ] LT BT 2R A R LB
K, WATBEARTEE , FHEUER A S EE 1 — 1

UslngCIosureleuerylngCIosures groovy ;
def completeOrder (amount, taxComputer) {
tax = 0
if (taxComputer.maximumNumberOfParameters == 2) {// M ZEAHLF
tax = taxComputer(amount, 6.05)
} else {// & MEIAHE
tax = taxComputer(amount)
}

println "Sales tax is ${tax}"

}
completeOrder(100) { it * 0.0825 }
completeOrder(100) { amount, rate -> amount * (rate/100) }

maximumNumberOfParameters/&M: ( sigetMaximumNumberOfParameters () /7% ) 45IFH
1145 A Z BB B RIS ik, ﬁdl]&‘computeOrder( Tk TR e
FESZ BB, IR 2 A iy ZJR b8 3nT DLHT B A 1 = 19 2808 H IR 25 €
e, fEf bl LA S

Sales tax is 8.2500

Sales tax is 6.0500

BT S840 %0, A0 LI flparameterTypes/@tt ( igetParameterTypes () /i s ) FEHIX

SeBRAAY T XA T AR T B A A A SR P

UsingClosures/ClosuresParameterTypes.groovy
def examine(closure) {

println "$closure.maximumNumberOfParameters parameter(s) given:"
for(aParameter in closure.parameterTypes) { println aParameter.name }

println "--"
}
examine() { }
examine() { it }
examine() {-> }
examine() { vall -> }

examine() {Date vall -> }
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examine() {Date vall, val2 ->}
examine() {Date vall, String val2 -> }

BT, F— T 2B N EA B i s R A .
1 parameter(s) given:

java.lang.0Object

1 parameter(s) given:
java.lang.0Object

0 parameter(s) given:

1 parameter(s) given:
java.lang.0Object

1 parameter(s) given:
java.util.Date

2 parameter(s) given:
java.util.Date
java.lang.0Object

2 parameter(s) given:
java.util.Date
java.lang.String

RpE—ANA A AR S, SR OE it e, HSed ez 1380 (25
BRAAit ). WAGRE A A GRMMEE, WE—MES (it) null, GRS BH R
EAEZATATSE, AR -> VxR fE->ZREAIES, WZMEAREZ RS

F|HimaximumNumberOfParametersfilparameterTypes/@ ¢, FiTnl LIsh ARG A4, 1]
HAE B B R A T AR R

RGNS, AEARthisHH AR XR? FTHRITEE—T.

49 HEBERE

Groovy 1 (U IC e B 1 AT BRI BE 4% 3, ARFE AR T IJLAV R e AT A WP K i 1)
fit. Groovy WAL L FF 7546, M HARME 7240 URGE S, X & FllJavaScript X} [ £ 4% 7K
( prototypal inheritance ) FJSZFRFRIR. AR T#E— T HITERMER, LR AMaT&f 45 F X — s,

this . owner#fldelegate &Gl = Ed:, FHF80E WX A EZ A A 0 2508 H .
—iMi T, delegateZ ik & Howner, {HEXT HMPMEM, 7T LAFEHR H Groovy i) —2EdEH -1 T
gifefe ). RIPEME—TF A =4 Et.
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UsingClosures/ThisOwnerDelegate.groovy el sl

def examiningClosure(closure) {
closure()

}

examiningClosure() {
println "In First Closure:"
println "class is " + getClass().name
println "this is " + this + ", super:" + this.getClass().superclass.name
println "owner is " + owner + ", super:" + owner.getClass().superclass.name
println "delegate is " + delegate +
", super:" + delegate.getClass().superclass.name

examiningClosure() {
println "In Closure within the First Closure:"
println "class is " + getClass().name
println "this is " + this + ", super:" + this.getClass().superclass.name
println "owner is " + owner + ", super:" + owner.getClass().superclass.name
println "delegate is " + delegate +

", super:" + delegate.getClass().superclass.name
}
}

EFE—TAaN, B3 Tzl —B{k{E S, & 7 this, ownerflldelegatesrillis
R4 25 XESE— DN T examiningClosure () 7k, Rt mEfE#E T H—14
4. RS AR — A R E X, BT — A T8 — /A owner, 1E
AR, RATERITE Tix s BA(E B . XBACAS A4 IR

In First Closure:

class is ThisOwnerDelegate$ run_closurel

this is ThisOwnerDelegate@55e6cb2a, super:groovy.lang.Script

owner is ThisOwnerDelegate@55e6c¢cb2a, super:groovy.lang.Script

delegate is ThisOwnerDelegate@55e6cb2a, super:groovy.lang.Script

In Closure within the First Closure:

class is ThisOwnerDelegate$_ run_closurel closure2

this is ThisOwnerDelegate@55e6cb2a, super:groovy.lang.Script

owner is ThisOwnerDelegate$_run_closurel@l5c330aa, super:groovy.lang.Closure
delegate is ThisOwnerDelegate$_run_closurel@l5c330aa, super:groovy.lang.Closure

BT I P A 7S (5 R O i DB, PR B ol T N, AR LB, delegate®lit'E
HFowner., REGroovy Rl 2 & delegate, DISHATEh AR H, Hhliwith() K%, A B this
18 7] B Z A LT 40 E B9 0T 4 (IEAESRATAY R 30), 7EF NS B M L #8248 5
this, ERIFTAEALAITTEMA, LLEIHEMEESCE &M Ui . i this TkALTE, W56
owner, IgfaiEdelegate. FEIULH] X FIF#ATINY .
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closure |

foo()

delegate

Pel4-3  PAT 2 P A ik 3R P e A MR
L — 5 2 AR T R AT -

class Handler {
def f1() { println "fl1 of Handler called ..."}
def f2() { println "f2 of Handler called ..."}
}
class Example {
def f1() { println "f1 of Example called ..."}
def f2() { println "f2 of Example called ..."}

def foo(closure) {
closure.delegate = new Handler()
closure()

}
¥

def f1() { println "fl1 of Script called..." }

new Example().foo {
f1()
f2()

}
TEX BACRS PP Y 75 8 B e B B P R SO R ——this., QR HE)ix
ek, WK Fldelegate:

fl of Script called...
f2 of Handler called ...

AR Bl P E T At fdelegate @ik, it SA BIVER, JoHR 3% 4, 7 1 T 5
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ot B PR BB R R . WS E At E A AR S HTERI M, IR A AT LI B delegate; 4N
SR A T Hefb i gy, ARt BIERT, RIS AL, fERIAS i E delegate, JFEATAIAS.
Groovy H X — SR T — AMEFEN 3, AT ERIT FmJUTIR .

def clone = closure.clone()

clone.delegate = handler
clone()

B — R Iwith () i, AT RA—IRMES X =P8R
handler.with closure

19.7 N8 T WP A A 4 BOBES 0 FH THYEEDSL ., Besh, eI H 711 M13.27% .
ExpandoMetaClassffi ffidelegatede{CHIAS ) /5 ik .

Groovy f AL i AU A SR i KA . BR 1 sha& Tk IRAE ST, B0 —LeA A
Higrk, T—IERANKEET.

410 FHERARSIERF

P8 A 2 188 38— LA R WL (], M B Groovy th B9 BTG, FATAT LATE SRS 19 2 A%
(18 [ o s O X S [ R

346 U AT LAGE 3oL 1 [70) S50 A0 ffp R 7 ot fipp ok 1 T I A s VI e SR Bk 7 TR RT3, i L
HUT A P A RS A/ N R A ] ) REL AR DR SR L A R B AR D B, X AR . RS A ix st
e, BEERF RMEEX SRRy ZEHNT2 ., ERAMERKNBERT, BAEDN
StackOverflowErrorily, 13 FmitFHRERF REATTREEM AL,

TR FH— 1 Th] B IS ERA B hy ey AR B e e s, FRAT TR AE AL T .

UsingClosures/simpleFactorial.groovy

def factorial(BigInteger number) {
if (number == 1) 1 else number * factorial(number - 1)
}

try {

println "factorial of 5 is ${factorial(5)}"

println "Number of bits in the result is ${factorial(5000).bitCount()}"
} catch(Throwable ex) {

println "Caught ${ex.class.name}"

}

SHYBT IR LB IME, {H5000/ B el s K 1. WSS, I%E ISR R 120
Lk K 50004 B e i AR ARH BT & B0 8. s TR, TR BIVMEEUR X 24 KA
AR T



4.10 A REB A% B 81

factorial of 5 is 120

Caught java.lang.StackOverflowError

QA PR EUS AR, A28 B BRE A B TR BRI . (H2id N RixX ARy, mEHEA®E
BLA), SRRV E AL — S, IR A

Structure and Interpretation of Computer Programs [AS96iX A BRAEH, B JLNIEEILIAT
— ok, ATLMEAE R I ) B, flfi IR (S Bh iR R AL B AR F 5, AR LA
At h AT R, RIS R AR, ol LAGRTE 1 AR e il HLAE HOCRERD LAY, [RIhd ARG ]
BEARB RN . Groovyili & L AL I —AMFFk I trampoline () Jr ik fit 1 axfhdi 1y,

AR, B AR 0 R ASCSE B T L -

UsingClosures/trampolineFactorial.groovy
def factorial

factorial = { int number, BigInteger theFactorial ->
number == 1 ? theFactorial :

factorial.trampoline(number - 1, number * theFactorial)
}.trampoline()

println "factorial of 5 is ${factorial(5, 1)}"

println "Number of bits in the result is ${factorial(5000, 1).bitCount()}"

XHE LT =4 Mfactoriali B/, Il PHARS S, ZAEEZHNSE: —
JEnumber, EiTBEMEUEEHEHE; —1-EtheFactorial, & it kI8 834
g, feMIfuh, R E ¥number 1, iR [EItheFactorialMEME LSS, w0, #hiEd
i trampoline () Jri&iB iR AL, Kinumber - WERNSE —SRIES T, LI
HREE. B - ASEEP AR IR B e s 5.

factoriaUVIEE A G951 st 2 AE 11 E iR A trampoline () 7 H945 5.

GroovyH ity 18 )3 S AR R %, A XE S A S MUt s 7. S0
trampoline () Jrikm), M2 HAZR Ml — P FEE K TrampolineClosurefil— 452 43kAi]
Oz SEPIE R S5, iR factorial(s, 1)HaxkE, HSREM TiZflicall() ik,
T T — AR B fo rfE AR T FH A €2 i cal U7 i, 3 A ™ 4= TrampolineClosure
S  A TT BR A BOAR TE T S 4 33 A G 4l T — N RT B A4

XA Z T LAMAERIE IR, A P RIEFEAREHE RS d0H T, s BRI A &,
R, fEEEEIRTHE RN, FERFREARM R, BRERER.

BATRTN S IHRRA ) factorial (), TS LI, X MRAS 2084 1168 U5 B (Bl
factorial of 5 is 120
Number of bits in the result is 24654
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trampoline () 77 B RS FE AT T7E 2L 325 VA 22 i R 14 [Nl sl e 1 HLlii N . BORAR R MgES (R
EX— iR, it T, MIEEARER factorial (5) X FEMR] BLtif iz ik, FATe
MR M — AN, Hnfactorial(5, 1) B T XFR@ISMG G, AARE S A, bk
fITATRE A S AN SHAERME TAIRE, mARL.

XA MR —— AT LU AR RS S E0E L ERIANE, B BigInteger
theFactorial = 1. JEAFMIET LIERE S5 (HRET0ER IR RAE . T
Do A 0 st 2 1] — )~ R 50PN Sfe i s A [ A

UsingClosuresitrampoline.groovy | |

def factorial(int factorialFor) {
def tailFactorial
tailFactorial = { int number, BigInteger theFactorial =1 ->
number == 1 ? theFactorial :
tailFactorial.trampoline(number - 1, number * theFactorial)
}.trampoline()
tailFactorial(factorialFor)

}
println "factorial of 5 is ${factorial(5)}"

println "Number of bits in the result is ${factorial(5000).bitCount()}"

XHE X T —4 ki factorial (), FMFEZEBNE X TREHAMAM, JFFEHT
trampoline () Jrik. fEZeREIIE)q, FATRT riAa, IFREETTRB ML S E . M
ISR A SR aPE ABGAMEL .

FELETR R IE i B AK S BRI IAL R . S ENIAR, Groovy dif it AL I —4~fif
FETT LSRR o RESR 1R T R AR AR R e, FED AT B [ B 2 AR A A O
HE o At rampoline () 4pPEidf A AIRA—— & A1 B 22 L A7 80 isk I sl e i 1R 25— s
XFRRBIEAE, XoTRER MRS . (AT BT gt d ey s B R 2 b, R
A EAEMEPERERIF AL . ) Bt rampoline ()idi FH TAUKAEI A, sl 75 2 AR BGHZ L
BUAPERE, olCE 55— Fh o 28 8% B O OISR

TR 28 P X — R RS 2 1 U Bk BB A TR R

4.11 (EARIBIZH R RE

KB/ L~ SRERH, REE L AD/MAFA— DSRS I TRR L TE . o HUBs AT Lt
UL EE 2003 LISORZ AT Z IR, WARTRTFL, ARt XA/ MK FAR R . 7F 2R %
X T8 PRI — LM 5, R 0 RGBT T H A A8 ——% T S BEAC B RHG ) A, 4
B FURAE R P E AT R . AR EAR , RERITASHRIY “icfE”,
MR AREEA G 2 A SR T REATFRES, /) “iedeit” (Memoization ) X AR,
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A A T T L33 R A R A RB  EAAR T b R
(I T S R D A B 1 Fr o, XA T — VR (WA PRt s SR, K1)
53 T LA 25U R A5 R A . FEBRETHIRD, FRATDRE T RIS R ORAT T 0K éiﬂﬁﬁ@]
T TR, PR b FARAT T ORISR . Ot e T BT, PR s T
FER] . CAZ A T LUK — SR A R ) S 2 R AR (n) BOFE R (0(k™n) ) RS
HAZMES (0(n) ).

St R A CAZ AR X — L& LA K Groovy A SGBLIE , FRATRE — F AT A% . AFK
FEMFFRE AR AR, A TSRS —FrE KR, HAni2738 (1590F=2.5480K ), )5
e H o B EEA— BRI, DASEBR AR R

S 6T LB U R g s AN RV, SRR M FICAZ A IROREAZ AR B i SRt ), B
LAFRAT 75 2 —Fh T-BoR BEREITIFAE AR (] o 90—~ ] AT BhRATT S s 18] B/ PR TR

UsingClosures/rodCutting.groovy

def timeIt(length, closure) {
long start = System.nanoTime()
println "Max revenue for $length is ${closure(length)}"
long end = System.nanoTime()
println "Time taken ${(end - start)/1.0e9} seconds"
}

timeIt () 77 ikl d 45 E I ELIZ AT T FE RN ), 40 i X T 45 8 K BEROAT, FRATTAT A2
Ay E KA, 33 B A e RSO A 12 PR A i )

PRSI, I — B 4 R K BE A PO B13035F (R ) JiE X — LB B4
Mo ZBFLAEL A KIEROMFT . S 1A I TOMMALRS Ik *

UsingClosures/rodCutting.groovy

def rodPrices = [0, 1, 3, 4, 5, 8, 9, 11, 12, 14,
15, 15, 16, 18, 19, 15, 20, 21, 22, 24,
25, 24, 26, 28, 29, 35, 37, 38, 39, 40]

def desiredLength = 27

rodPricesZEig[a— 5K, HP A T AEKEMFEEN#5 ., ThdesiredLength
ORAF- B FEA TAEBLA L 0 B 5 LA SRS B AR I R A A RO B

RAIELER B ATHE, ASR B B 270 R, A 38T, IS H A BT B

© ghZS MR 9 K3k & Dynamic Programming, WA 5, (Thee SARBIHRM NS EE G BRI, BT
VAL & A S AT EEE

@ MAXA0ZST, RATEAT ALK BEE R T R AR HEBEMKR T, HliirodPrices [1] /R AVHLR KR
HIFFRIMAR , ki1, MR, —F &
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13FRR26H IR B, AL IE383670, ILShr FANER M E . AR B 45T RI23
ST ML, BTk —see, IE I NEE, HBSHHR R, —Bde T KRy, SIteaR
BETHHERA , #id TRIEARI383EI0, AT AR EA K mmt . 2RGE T — MEER)
KEEFNKS , FRATH B — R RE P b 3 B AR A e KA B B L2 5105 56

St F— B R, TSRS U 24 B ARSI R AR 3 #T7i, e
S F S AT R

Fe M — MRS TN 4B G 25 Be K FEE 2R AT RevenueDetails.

u;]ngclosureslrodCutting~Bf°°"V TR T
@groovy.transform.Immutable
class RevenueDetails {
int revenue
ArraylList splits
}

LR — PN RICAR R, T2l F G 3T DRENKE, HERIA, #2
PAAS IR SOMFT 2EA T 2038, iR AT Ao, SRJRSK I ROl an, FRATmT USSR AT 73
A—Be 28 B — B 255 1Y . A A EI 77 30T RIRAF B BRI, AR X A B i %
B AN, M EA 1205 AT LASRAS I BRI A Z AL, o] Ly 8 rh O i B s I 2544

ATARE25 ST I ERMA, FRATPR B /N B, SRS MR S B A N B ( He
R2FT B AR . gt oTLEERREEITRICRE Tk, RiT—2maEH.

S AT ) s L e s U %6

UsingClosures/rodCutting.groovy
def cutRod(prices, length) {
if(length == 0)
new RevenueDetails(0, [])
else {
def maxRevenueDetails = new RevenueDetails(Integer.MIN VALUE, [])
for(rodSize in 1..length) {
def revenueFromSecondHalf = cutRod(prices, length - rodSize)
def potentialRevenue = new RevenueDetails(
prices[rodSize] + revenueFromSecondHalf.revenue,
revenueFromSecondHalf.splits + rodSize)
if(potentialRevenue.revenue > maxRevenueDetails.revenue)
maxRevenueDetails = potentialRevenue
}
maxRevenueDetails
}
}

timeIt desiredlLength, { length -> cutRod(rodPrices, length) }
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cutRod () I 8 pricesflllengthix Fi~2%, i&[il—/RevenueDetailsZiff|, FHf
15 T 485 KR R A TS BERY AT RERC . i length 0, MERIAZSH ., 4E— DK, &
112 Rl fe LM EI404: 1Mlength - 1. 2fllength - 2LAJ3Filength - 3, iU
%, [AEER R S R R . X TFARERHEE, b IH R A cutRod () 75 ik

BOE—F RIS, BYEALZ A S P TERITEE. A RIRER KR R AZ T
S E M TR AR . LRTISHAAT A, 2T BeiS, B TRORIA | s iR
LA KX B A SR AR X Se 55 BT TH AR I 1]

Max revenue for 27 is RevenueDetails(43, [5, 5, 5, 5, 5, 2])

Time taken 162.89431500 seconds

BRI E LRI, T EBF B S B, X T2 A Rz R . K
70T LA ATz A e o i . th AR A . Rl B AR/ N e sh sl e S Bl —— % R B ik
— A4, SRIGTEMA AL L FHmemoize () Jrik:

UsingClosures/rodCutting.groovy
def cutRod
cutRod = { prices, length ->
if(length == 0)
new RevenueDetails (0, []1)
else {
def maxRevenueDetails = new RevenueDetails(Integer.MIN_VALUE, [])
for(rodSize in 1..length) {
def revenueFromSecondHalf = cutRod(prices, length - rodSize)
def potentialRevenue = new RevenueDetails(
prices[rodSize] + revenueFromSecondHalf.revenue,
revenueFromSecondHalf.splits + rodSize)
if(potentialRevenue.revenue > maxRevenueDetails.revenue)
maxRevenueDetails = potentialRevenue

}

maxRevenueDetails

}

}.memoize()

timeIt desiredLength, { length -> cutRod(rodPrices, length) }

TER PR B Mo PR AL, JEAEE I T memoize () ik E . A4S S% 475 T cutRod
iR, GE X EPIR, FRATEIEE T MemoizeZ M — B TS, L th AT — A48 ] TR { A
WG, A — 8RS IR T FNZ AR, 125000 2376 30 18] 2% 5 22 g 10 84 R
k. fEREE ARG, WERXRIEANSEOAH THIN IS Frss 5B, R EHZE .

IEATE SR A, IFA BT AT B RS R4 B 8 5 2 BT MAS ML AR %S
R Z it a] .
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Max revenue for 27 is RevenueDetails(43, [5, 5, 5, 5, 5, 2])
Time taken 0.01171600 seconds

SCAZ AR AR = A 28 SR AR TR], (B AR RE AR ] |, BT A TR B S AR ASAE T 243 280,
A HF T 1710085,

ICACAEH AR A ZS [a) B B BE . TR 1A 2] TR BRI . X R AR TH AR R 23 [A] L T A
FEWSEUEVE I ER R, SRR SRR, NEFRITEES2BIEK . Groovy
S AR UER, BT TR T —2eik i, 7 S0 Fimemoize (), ZITESHEH—TMRAR
HBEAE. FATAT LUE HimemoizeAtMost () HiEARERE . ZrkSRBIZE AR K/, i H 2353
BRI, FE/ 0 # ( Least Recently Used, LRU ) WIfESMNEE PR, LIANHHIME.

W A] LU{d AiE iimemoizeAtLeast () fimemoizeAtLeastBetween () 2 25 HIAF Rl , BT AT LL%
BEFNO TR, mEET AR ZE FRM LR, B TEMHZER, memoize () REHLHLA (L
TERBEEM,; |RAOTTLILS M Z LB ST

HATER, shAFKBE Groovy [EFH3h AR L B AR H A .
AENA T Groovy P iR EE MM EZ —HE, FUR¥CESREMBIWHEE ., RA1IE

CRE A fEsh S £ SCh A, Wi T A IR EREA . FEAES SN E—
LB E T, HIEERITA RIS BT

FERERPN, FA# R W, MiGroovy HARE BN THRAL T KRR MR R EM:, 1
T8, TR Groovy A i 1 22 MBI 8 775 5 B AL R A X F AR DI RE 49 7 5 5 b
PR



SRR EEAT
/ Z}‘g\ (‘4‘.‘ \'T"‘ﬁ.%iiy‘

£ FFTE

ad

Ul

FATVEREIE , FEJavarb i A Bp AR . A LR F AT R X AL B R VU RZSE 2R B 2
BHRSEE. BANTREE, UFRPEFoR2 AR SGRAXRERE, EEEadns
FTH T BRI A TR B S, AR 25 . Groovy RIERFAT T | BALS T X SeF £ R AR A w7
i SRR IR A RAVEART, A IE N k=0 7 A A TR C it B R B 5 1

AR B — T Groovy 74 H I FER 1

51 TESBSHEAR R

Groovy " AT LA# FH 5.5 | SR @ 747 88 i % i, bl ' hello' . MifEJavar, 'a' & char,
"a" A R—Stringit4t. Groovy HIRA X FERIS . FEGroovyh, —EEREString2agsIf,
R B XA E— 7R, AT EHAa' as char, 48R, WRA R B8 HEEALE,
Groovy A] fE2 Rl @ CharacterXf 4 .

PR FHE BT LUK 4, Groovyth AR R TG . HERAE, X5 | SH#BAT LU R 45
println 'He said, "That is Groovy"'
& T W, GroovyAb PRS- HH 447

He said, "That is Groovy"

KREBEBERRT SRR RAAA.

str = 'A string'
println str.getClass().name

Mg AT AR S, X2 WA String:

java.lang.String
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Groovy LM H5 | SRV HStringB/F— 4R Rl i . UL, QR4 B 1T
K5, Groovy FAZHAENT; Mk, BRI R T i AN BT EN]. EXfString
TR TR EES, M FERNGES, —2Lanid.

WorkingWithStrings/Literals.groovy
value = 25
println 'The value is ${value}'

MW F T AR $, Groovy#t A XfvalueitkfTsR{HiHE .
The value is ${value}

JavafyString @& Al ZEHY, GroovyW(F5FXFA R AEM:, —HEE T —StringsZfl,
ANBEE L VA B RS B BOL N T o AT A [ HREAFE IR — 74 At ABEIEE, M
FEACRS AT LEF)

WorkingWithStrings/Literals.groovy

str = 'hello'

println str[2]

try {
str[2] = 'I"

} catch(Exception ex) {
println ex

}

ZRBRStringS B T — MR .

1

groovy.lang.MissingMethodException: No signature of method:
java.lang.String.putAt() is applicable for argument types:
(java.lang.Integer, java.lang.String) values: [2, !]

ATEMERIRLG S () sOERHL (/7)) Bl — AR, R, WEIS8% T8 LT
AL, T ERMTIU A F N Gk “Fﬁz%—/l‘ﬁﬂﬁﬁz_ﬁﬂ’ﬂﬂ?:

WorkingWithStrings/Expressions.groovy
value = 12
println "He paid \$${value} for that."

Groovyz= i HixEikA, RMEREHEER.

He paid $12 for that.
AeitvaluefEF AR BT RCRIE T B T4 LF8F (\) SRITEHSHE A A Groovy

O X B R AT FFH D IERHL, BT HRNARBEN. —FHi


wales
线条

wales
线条

wales
线条

wales
线条
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bl

51 F@&Ew

L0075 2 T A ZaR . R E CFRF B IHE B ERHT, EHERG S, WIASEE s, N
BRARE N Gvalues FER R AR R 2, s #F 2P A TEF AT (accessor ), WAL
FiAAW O RTER . HH, RAITLEEESprintln "He paid \$${value} for that."T5
fEprintln "He paid \$$value for that."@¢println (/He paid $$value for that/).
2ok B FIAP (Y, BEGroovy B, 2R RIEATEE T LU B/,

Groovy &K (lazy evaluation ), BRI —PFE R —MFER/F R, BY5 BATED,
*F 0T

WorkingWithStrings/Expressions.groovy

what = new StringBuilder('fence')
text = "The cow jumped over the $what"
println text

what.replace(0, 5, "moon")
println text

1Mt 4 B R Groovy J& Al dfriZz ik 20

The cow jumped over the fence
The cow jumped over the moon

MITE text i F 47 52 kU, A A Ewhat FrFE X R0 SR, Fitk, 58— RITEtext
if, 13809/ “The cow jumped over the fence”, 7EER T StringBuilder )5, FFTEN
ARk, IR B R text N Z, (HAGRIBEIE A, KU HRATH LK
Hey Diddle Diddle/'¥J3%] “The cow jumped over the moon” .

MOX AT AT IR L T |5 O A 74 5 A A | S s 0F 2T A 0 E 4 e AR ]
A # Y java. lang. String, (MG # A LEEE . Groovy % & LA 12558 1 i R B iR H:
HNGString, BIGroovy F 4 ® UM FR. FHA— N HIAS [RE A Er % S 1 28

WorkingWithStrings/Expressions.groovy
def printClassInfo(obj) {
println "class: ${obj.getClass().name}"
println "superclass: ${obj.getClass().superclass.name}"

}

val = 125
printClassInfo ("The Stock closed at ${val}")

printClassInfo (/The Stock closed at ${val}/)
printClassInfo ("This is a simple String")

Mt T LA B0 T G xR A 26

class: org.codehaus.groovy.runtime.GStringImpl
superclass: groovy.lang.GString


wales
线条

wales
线条

wales
线条

wales
线条

wales
线条
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class: org.codehaus.groovy.runtime.GStringImpl
superclass: groovy.lang.GString

class: java.lang.String

superclass: java.lang.Object

Groovy A2l B KA T 305 |5 BOE BT EAI 2 — 1~ GString 3L 6], B 4% GEHL /4T
TR, LU EZ AT R RS al M — DR Al St ring SRS K . FEXMIFh, Ha
— KA HprintClassInfo() i, BIEIRAIMHH 75| S REEZFRHFH, HZSHLE -1
String3:fl.

TRVR 2 BE Groovy AR FAF K RIM LAE H B, F—HRATHSFR, X755
D RIEDV I O

5.2 GString KITEMEKRIEIEIRE

GString A NIE R TRIAX PRGN THESG I H, WREARHALE B,
ZIRATHE 2 NI o AL ) Groovy FAF A BV ERT R it 20k, BRAE2% 13X MM 28, T L
BERARIR AR L . R b4 TAEAHR AR -«

WorkingWithStrings/LazyEval.groovy
what = new StringBuilder('fence')

text = "The cow jumped over the $what"
println text

what.replace(0, 5, "moon")
println text

X B A A RS A

The cow jumped over the fence
The cow jumped over the moon

textiXGString LB fu & T AF Eiwhat, %A STERRBITEIRT , (it R7EH b
toString () ArikisRIE., AR Twhat /i85 St ringBuildertd S A0ME , 7EfTENRF&4 i
KB, XFE EFARGEE

R, ARSI T Hiwhat, ARG A SARYE, 2509045 T8k, (B0 gt
FORATAERY, %5 AR (SRR . IR T8 T AN )

WorkingWithStrings/LazyEval.groovy
price = 684.71
company = 'Google'

quote = "Today $company stock closed at $price"
println quote



5.2 GString #9H £/ 9]

stocks = [Apple : 663.01, Microsoft : 30.95]

stocks.each { key, value ->
company = key
price = value
println quote

g

X 5 f P 9 A 9725 B company fllpricefE 28 it quote FARAF T —A-#ik . S —IKATEIRT,
B E R TED T A OB o A AR FH X A ZA A ORATENHA — 2L A R AT, oK
iZINhE, WstocksiXMapifTikit. TEHGN, WA RIAIENE, WRANVEAHE. 2R, 4
fTENquotelt, WIFAR, ZERHNRRITEEN, ERFMES 7 “HRCaEEiHE"
2RI, DB R IX AN,

Today Google stock closed at 684.71

Today Google stock closed at 684.71

Today Google stock closed at 684.71

oI R E A A AT TR, AR i oy 2L X BAE 2 X quoteiX~GString
i, {#H T companyflpricePiMER:, HIEZENZEEAN “Google” M—~String, JF&H4IE
K E—"AInteger, HPRARMHEARRYN . 7L companyflpriced| H (EMHRMEII N
TR ) GO TS B AR 5, (B AR UGS tring LBl 46 5E (I N

“The cow jumping over...” AJLATAE, ZHBHIEGString Irdia X4, SRmTX 45+
FEIARTTT . BEAARIAE, FrLAJCEEAE . AR An{a] fig P2 ikGString®HritHE 51 A, B3,
IEWT AR 2 David WheelerfTiit:  “TH AL 22 G0 AT (o] ] BEER AT LASE 3 88—~ (el 4% 2
Feff i,

TEBEZINEZ R, Seqb SR A — FGString ik B RIER . YXt—1-GString
SEHRAER, WAREPEE R, 2 RNES N I TEN S — Writer, #HE—1
StringWriter, #Aifi, WRGString & EFHE—THM, MmAEERE, ZAMSKSERA. W
RN S GStringSitWriterF S Y E— SRR AT . IR AR TS
B, eStringex Al ii FHIZ A, FHATENRITAR MAWriterfI 45 R . WRARBERNSEA
IE—A~, RN KM, Hd— 5, Brelaix A

s X SE SR A R B AT T B A FOR (A . B — kil

WorkingWithStrings/LazyEval.groovy
companyClosure = { it.write(company) }
priceClosure = { it.write("$price") }
quote = "Today ${companyClosure} stock closed at ${priceClosure}"
stocks.each { key, value ->
company = key
price = value




println quote

}

BT AR — N .

Today Apple stock closed at 663.01

Today Microsoft stock closed at 30.95

mum$ﬁw (X B E EZREAS 0, BIE R A AR, (B2
WEX AT, b ESA MR, B, WTLLERSEPRAL T H 4 éﬁﬁﬁm%*ﬁ/
?ﬁWiGﬁdm%ﬁWW@,h& AR AT, AR UL s — ?Eﬁ%ﬁ,mﬁﬁ
TIZEAM

GnRTSCATE, AR EBAEMSE, TLUAEMItSE, 6String IR TR R %,
e 2 mEinfr el — A BEA SR O—ER{->1EERE L. BUE B RTHE RS

WorkingWithStrings/LazyEval.groovy
companyClosure = {-> company }
priceClosure = {-> price }
quote = "Today ${companyClosure} stock closed at ${priceClosure}"
stocks.each { key, value ->
company = key
price = value
println quote

}
T HE R A 4 i

Today Apple stock closed at 663.01

Today Microsoft stock closed at 30.95

XA A — %, (HRIRATAR A A, X TR E SR E , AT E
FHYs AR R, WATHEERS — a6 T A% ) S 1 5 ( 3&
MIFRHR “SER MGG R ) ).

Workh»gmhsmngsll.azyaval groovy il i iy
quote = "Today ${-> company } stock closed at ${ > pr1ce }

stocks.each { key, value ->
company = key
price = value
println quote

}

XA RIRRAS 5 b — WA 7= A R A i o

Today Apple stock closed at 663.01
Today Microsoft stock closed at 30.95
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GStringftE MR R M EHIRAMBES ., AdBENL, REAEFFFR LR s H
Bk A S, T AR e Y AT TR E S, doatctE, ABERE
ArpEEER e, WMEMEH - TS,

FATFEF T Groovy ) F7F B B VE Ak =ML O , A Rf BR7E fi e ) U — L BT E o 72
Javarb BIEE AT FAFERBE AT SRS, T — 1949 4 Groovy & Afal R fL X — s 2 A

53 ZATFM&H
B Javah I — IR, RINTAEAERRstr += . XN, (HHHRER
LT, & Z W AStringBuilderafStringBufferiappend () /7.

FATAFE A AR SO, XA T 28R “—ESH EIH k" Groovy il A o
] LGE A R SRS (L) RE X EATFEE R, 0 H Groovy iR X

£ X FFhere SCRY "

WorkingWithStrings/MultilineStrings.groovy

memo = ''‘'Several of you raised concerns about long meetings.

To discuss this, we will be holding a 3 hour meeting starting

at 9AM tomorrow. All getting this memo are required to attend.

If you can't make it, please have a meeting with your manager to explain.

println memo

X B U B 2T A

Several of you raised concerns about long meetings.

To discuss this, we will be holding a 3 hour meeting starting

at 9AM tomorrow. All getting this memo are required to attend.

If you can't make it, please have a meeting with your manager to explain.

ST LM R0 |58 2 % A KNGS tringIBAE, i ml LA FH3AS RS | A Efu & 3k
K ZATFATH

WorkingWithStrings/MultilineStrings.groovy
price = 251.12

message = """We're very pleased to announce
that our stock price hit a high of \$${price} per share

(D here 3CHY ( here documents ), M FifFheredoc. hereis . here-F= & s here-l4<, 2—Fi7Edr 4 fTshell ( Msh. csh. ksh.
bash . PowerShell filzsh ) /571 & ( {&Perl, PHP , PythonfIRuby ) B3 L —~F &89 /7% . % Whttp://zh.wikipedia.
org/wiki/Here%E6%96%87%E6%A 1%A3., ——IF &
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94 5% RAFHS

on December 24th. Great news in time for...

(NN}

println message

Groovy&itB Hd ik, anfth s .

We're very pleased to announce

that our stock price hit a high of $251.12 per share

on December 24th. Great news in time for...

KA HEE S Gyl JLAERT, RO T &% b8 0 R #5452 3 Groovy . Groovy
RIS AE 21T F A B i A — S {H I BE 1 IE4-UR 4% . Groovy H B 5 69 1 4 5 8 41EHr
Wp A 7 ( IR, 51%H.) |

KT TG T, R — MBS BOLER B, Ao — A4
XML#/R. FiE— st

UVoddngﬁVMﬁSﬂ%ﬁj&h&uunéXHﬂggfoﬁgyF et S e R

langs = ['C++' : 'Stroustrup', 'Java' : 'Gosling', 'Lisp' : 'McCarthy']
content = "'
langs.each { language, author ->

fragment = """

<language name="${language}">
<guthor>%{author}</author>
</language>

content += fragment
}
xml = "<languages>${content}</languages>"
println xml

XKRAE T, HREE17 RIS EDNE S A AXMLA: 2%, Fil2 ST aaE
B A B XMLE H

<languages>
<language name="C++">
<author>Stroustrup</author>
</language>

<language name="Java">
<author>Gosling</author>
</language>

<language name="Lisp">
<author>McCarthy</authors>
</language>
</languages>



54 FRAEM@RIEFE 95

X B ARA T RIEXM ST TR AR T RERAE, XA RE A U B eyt
A A

il TRRTAHRJLAT, T8 Groovy RN 71T SR S LA (EHE T ik

5.4 FRERERGE

StringiJexecute () AERIEALFH], EHRNEIE T —1ProcessXi%, Ll HFEE LT
FEEAT LA T RSt (S 0021375 ),

R G String, A HMATET % GBI RAAES, B8R T stringfl)— A EEBRIER

WorkingWithStrings/StringConvenience.groovy
str = "It's a rainy day in Seattle"
println str

str -= "rainy "
println str

B 1 LA T X — B AR ARV BORE u

It's a rainy day in Seattle
It's a day in Seattle

=B THRIAFFRFRRAEH, © 2822000 75 5 v 545 00242 52 A0 UC A7 09 3545 3=
1%, Groovy7EStringZ iR MMMIminus () J kAl H A AT E (2 002,89 ). Groovyif [i]String
Ko 7 HABERE T plus() (+). multiply() (*), next() (++). replaceAll()Fl

tokenize ()%, 7
WAl LIFE—ZRFString %A, 0 B .

for(str in 'held'..'helm') {
print "${str} "

}

println ""

X B U AE U SN F
held hele helf helg helh heli helj helk hell helm

X BAEHIEIR & java. lang. String. Groovy @l A A i M1t o] LA S BFe A e 52 i
T,

@D http://groovy.codehaus.org/groovy-jdk/java/lang/String html
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PAEFRATTHGE 1 AT S AR 45 £ . BOO IR Y TRt 2 i I IE 321450, Groovy
FIRESFHHERIR 1, F— 1 RIRE A4

55 1ENFRIERX

JDKfljava.util. regexfd{& T i HIIEN iA=L ( RegEx ) FfTHBINILELAYAPL. T RegEx
HIEEANITE, 155 % Jeffrey Friedli¥ Mastering Regular Expressions[Fri97]—5. $IAI A1,
StringZiyreplaceFirst () flreplaceAll() /7t 7840 I T RegEx#Ea UC AL, o 4 (i HH
RegExH N% Y, Groovy@l | —S - ERFFIFT 5

~ERAEAT AT LA (E A RegExAR S . X PMRAVEFTIR T F]String2Minegate () Arik:

lVoddﬁg“ﬂﬂﬁndng#RegExghoovy

obj = ~"hello"

println obj.getClass().name
A ] T T S A 2

java.util.regex.Pattern

AT, ¥ ~0 T String, 28l —Pattern . FRATATLUE FI AL .
IS u G5 KA HRegEx . ERUWTA — MR AU REHTHTH L. FHik, /\d*\w*/5
"\\d*\\w*"E, (H R EHE .

R FEVEECE N FGE S, Groovy S fll T —AHHRAERF: =~ Fll==~, FHIBERHER — F ik B4
TERTZ 225, LASCEN T EAR T fE .

WorkingWithStrings/RegEx.groovy

pattern = ~"(G|g) roovy"
text = 'Groovy is Hip'
if (text =~ pattern)
println "match"
else
println "no match"

if (text ==~ pattern)
println "match"
else

println "no match"

BATIXBRY, AT LAF AR AT 2 ] 1 22 5] «
match
no match

=~PHITRegExHIMILAL, ifii==~thFTRegEXAEHIVCAC. Uk, fERTHiBIFCHS R pd . 45— 4o
FVCHELH 5 ) S match, M5 MR A9 no match.
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= JVEFF 43R Al — MMatcher X4, B &—1java.util.regex.Matchers:fil. GroovyX
Matcherfi#i /KR (AL BRAS [ Flava, HEFEAH AL, ERiaREtrue (2012.797) .
WA Z AL, Wimatcher 2l & — N PUECHI R . XA B Pl 3K 45 DT AL 45 & Reg Ex Y SCAS
RIS %)

WorkingWithStrings/RegEx.groovy [

matcher = 'Groovy is groovy' =~ /(G|g)roovy/

print "Size of matcher is ${matcher.size()} "

println "with elements ${matcher[0]} and ${matcher[1]}."

AT D2 R 5 Mat che rfg 415 ., FUKIF .
Size of matcher is 2 with elements [Groovy, G] and [groovy, g].

AL replaceFirst () ik replaceAl () Ji ik J7 i B 45 D fic 84 SCAC (e BB, i
HAHE—NILES, s & ST A UL ).

WorkingWithStrings/RegEx.groovy

str = 'Groovy 1is groovy, really groovy'

println str n
result = (str =~ /groovy/).replaceAll('hip"')

println result

IR (1) SCAS AV #8 5 4) SCAR 53 51 AR

Groovy is groovy, really groovy
Groovy is hip, really hip

B S4s, Rl T 5RegExAH K M) Groovy SR 1ESRT -

O ENFR A — B, R~ RERT .

0O ZE L —TRegEx, [HHIERMT, 18 /16|g] roovy/HixEE.

Q S S BRAAAEVCRE, i =~

Q X FHREEUCES, i ==~

XTI 1 Groovy f& QAL SE AF BB 1 B ANl FH AR 13 He fE Javarh B 5 1R 2211 B 24T
PP A A X FAF R RS I . -l B B Groovy WAl & fk T RegExAIfi ] . 4% F{fi
FARY 38 7T B3R R AE N F555200, GroovyMIFE AP SR 2 L3RRS )it

TEGFET, XM ES B FE R R . Groovy ) A EL (L il S5 g e T
IDKHEEHEAPL, F—EZRITHSET.
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EAEEIES

TR 2 WM FHESRZSS, Javalf &1 (JDK) AREZEAHNESZE, Groovyd JE TE1],
HEfTHEREEFE T, flin, SESEMNforfGAFHEL, NEERSERE . 550, mE N
F AT REESE /o 38 H W] LAE R — D AR % A A Find AR G rh kit if — o0& . ISR ZEPkik
HILANCECOT R, R BRI EAHAE find i M FindALL, B F A% A —FE——X REIR A7 0, 1M
HEAFIABBES LM TEEX A AHE, —BAK 7 Groovy P IEARZE, B[ fIava
HIAPIATEME T o Sl B A L IR

A TR IIDKIEE G2, Al 2] 2 Groovy 2 MR R . PE2E AR . B M
ListiXFAFPES LS R SSAER T IEA T, ZJ5 HRE — T MapX AR (a4 SRS I
REEAZFEMTTE

6.1 f{M List

fEGroovy i —~java.util. ArrayList @B tfEJavatb 25 50 . TR 1A (0 Fnewslidg
W4, w2 n] AR SRS AR S EList R BORIEA(E, T AR

1st = [1, 3, 4, 1, 8, 9, 2, 6]
println 1st
println 1st.getClass().name

kB — FXMArrayList BN AE L ERIZER, Groovy kN

(1, 3, 4, 1, 8, 9, 2, 6]
java.util.ArraylList

TEGroovy A B — N33R, 51 LstiR Ay — 1 java.util. ArrayList S, QNRETTH 1
i TR o

CIRAERT AT AR L st A e R, i i s -
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WorkingWithCollections/CreatingArrayList.groovy
println 1st[0]
println lst[lst.size() - 1]

it s T SRS — TR MRe — T TR I

1
6

HAADIIEARE, B LRSI RN RG— T ICE, Groovy A BRI, AT
VIR S A, X Groovy ¥ WA MITF AR T, A2 A T4 -

WorklngWithCollectlonsICreaﬂngAgrnyﬁstgroow e A e

println 1st[-1]
println 1lst[-2]

KBRS T iZS RGP ICER, TER T SER:

6
2

2 T LU TRange X R ARG & & h i LA ESE R -

WorkingWithCollections/CreatingArrayList.groovy
println 1lst[2..5]

MAOLE2 IR, SRR B4 ELEME AT .
(4, 1, 8, 9]
Range i TLIE A ARG IME, AT, HER Saim AR .

w“ﬂngmollmbnﬂCnmngAmyu’tmw T ‘ T o
println 1lst[-6..-3]

REHAE — T lst[2..5]3FRR B4 .

WorkingWithCollections/CreatingArrayList.groovy 0
subLst = 1st[2..5]

println sublst.dump()

subLst[0] = 55

println "After sublLst[@]=55 lst = $1lst"

IATEF B dump () 77 RS L PIIFATE B, U RBEBCZ B 5% .

<java.util.ArrayList$SubList@fedbf parent=[1, 3, 4, 1, 8, 9, 2, 6]
parentOffset=2 offset=2 size=4 this$0=[1, 3, 4, 1, 8, 9, 2, 6] modCount=1>
After subLst[0]=55 lst = [1, 3, 55, 1, 8, 9, 2, 6]
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R — %2, 5iX R RangefE A% 5], java.util.ArrayListZsiR (A F& a] 5k
SIFRERIT N AR LS E, SRJHERIA, gk T Hidh— Aﬁ'%%ﬁ@m:?, 51—
ML EAZF 50

Al LU 3 Groovy /& 4Nl ikLis t i h F 4w F24% 11 ( Application Programming Interface, API) 7%
BRI FOMEHORREESN . FEC AMArrayList, H2 S UGroovyZ A LA, ©
e MR T £,

GroovyHe i BRI EAS (F B FX 24—, F—ENAELHNE.

6.2 i£fX ArraylList

FRA T2 BT — AL AT AL . Groovy it T HLHEAIF Faa T2, i S0 AR 7E
A 0 LR AT
6.2.1 {FHListMeach5E

Hr4T A 21 Groovy AU AR BEAEEE /2L, k088 (Lleach () drga iy 7k )

4&41’] J MR FCHAnlavaF i3 “Pé‘Jﬂ*-‘inﬁ'f’Qﬁ, CAEEE A P RE P R H R, &
111 6 zﬁ%ﬁﬁﬁi*%—%"*i? f?ﬂﬁ;&-i‘\*&%ﬁi‘ﬁf—/‘m‘? |

| m%&&aﬁiﬁma%%*¢&ﬁﬁ,ﬁﬁgﬁmr&gfxr%ﬂﬁ WAIRES
ﬁ#ﬂA%E%A*%&Am%L&ﬁ%KE&

AMERELE DR, RNFLEBER, SIHERBNLALE, RNTALFR
MAEBE RN, it 2k, BRARIEMBRER A,

FBiksh 2 R EM AR R IR RAE A AR D, h TIAEE S 4 25 Ml
B, AHRR B EAE SR G R B IS . AListhel, E U S
| Rl A FH A BT EMRE T W HX LI, | | 1

Tl —PArrayList, #RJE{#Heach () kst e b,

O TERERT I Groovy AT, SR T WA BTCTE, FTL I — i TR AT R REA . FLI (5 B R b
—
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WoricingWithCoIIéctlon;[lteﬁtiﬁﬂArrayList;groovy
1st = [1, 3, 4, 1, 8, 9, 2, 6]

1st.each { println it }
TEEACRHTEN I e R, b T .

ON OO~ &~ W

A LA F reverseEach () R Ik CIe & . G0 C i B b it ik &8, aT LA
eachWithIndex () /7%,

AT LAPRA T HABARAE , FE Q0T AL e 2SR A ( 204375 ), WF A .

WorkingWithCollections/lteratingArrayList.groovy
total = 0

lst.each { total += it }

println "Total is $total"

R X B A A T R
Total is 34

(BB AR B P BN TR AR A24%, T LA Fleach () 7 iidin .

WorkingWithCollections/lteratingArrayListgroovy
doubled = []
lst.each { doubled << it * 2 }

println doubled
ZPRINT
[2, 6, 8, 2, 16, 18, 4, 12]

XA T —/4% ~Ndoubledf)zs ArrayLlstEfE{%T? EE IEXTEA TR, BT
A, O H<<RVERT (Mgt teftShift () ) K T A AR B 5 S

&u%*ﬂf%AqﬂEﬁ%frﬁ:ﬁftmﬁaﬂhﬁw, each () ik — AR LR, {BanSAmik
IXSEHERAE A Y — S R AT SR B A s
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6.2.2 f{ERListAIcollectAx

WRARFEEE A BN L E EHUTERVEI R B — N R EE S, GroovyHRE T —™ a7 L1 Al DR
FFE———collect () ik, FHKITEFEE:

WorkingWithCollections/IteratingArrayList.groovy

println lst.collect { it * 2 }

collect() /it fleach()—#, SHEEETHENILE LEAMAZANAM, N ESIEHE
R [ (EC S ( Ricollect—ialACER ) BIl—1MESH, BFRFEIX A RLERES . A+
R AR P2 E 20T, FEORAEA —A B return, 38 T —/ArrayList, HP#oC
REZMAERME, EabhE2ER:

[2, 6, 8, 2, 16, 18, 4, 12]

SR AR A A C R EATHRAE, WL leach (). SATHT, 40 FARAS B —AN#EF7 73X
BRI RES, WEM Hcollect () HEk,

ATFHABVEA IR P EREARR, 6E Y.

6.3 EAEKSE

FATVHE TS EHITIENR, LIRS N T E EHATERE ., SR, anSiiis &4
FEMICE, each() Fllcollect ()HEBA A, IAHRAZEHFind (), 5 fXFe

BRI = N1 0% ]

WarkingWithCollections/Find.groowy 11 (1| 1 | E R B RRIR AR L S T

st =(4,3,1, 2, 4,1, 8, 9, 2, 6]

println 1lst.find { it == 2 }

B ESEESPE—INET 2000 %, EHRHEPRITESER.

2

KBRS M ES P S 2XAMECE XS, find() S EIE — K H BT % .
TEXRMESRL T, EiR B A RAEA B3RS . #iReach () FFi—EE, find () FiEth ot EL T
AL, (ERE A RRIM R E trueH IE. —5Ftrue, find ()5t LY, FH6YATH
JUFRIR ], s 45 R di% 13 Bt rue, WHRAnull.

FATATLAAERERFind () AP P EAEA 4k BN, B BRI AR — KTt .

WorkingWithCollections/Find.groovy
println lst.find { it > 4 }
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BRI SR & FI R P — KT AR
8

] AR E P Fe HIRBY T A 2. R find () ik RIS leach () —FE, findAl1() 7k
FIFRI A Blcollect () :

WorkingWithCollections/Find.groovy

println 1lst.findAll { it == 2 }

Al AR B FEIZS | R R B A 12,

[2, 2]

EXAEFH, EAFR2, findAWL() RPN, mA R E ., QEEERE 1
PCRCXT & i &, oI LA# ] findIndex0f () J7ik.

FEERRAER T, RBTAE R0 ERIFARIBA M. R, —Mmis, WS IEfEE I
Ao S Lbhr e XS 5, FRATIISARRIRE T2 . Bilan, a3 A OB T3 AN E (Y B A ik
i, GRMESRMANIET SR, FRETEAFF, WREERE KT 4005, X RE

println 1lst.findAll { it > 4 }
X B SHAE rE KTarnE
[8, 9, 6]

AN T USRS ARG PikfRocE . B S BB 1L 4 LA, L
Groovy (I ZEHE LY T H A tE, TERIT&EFR.

6.4 List FRYHEHM{FEIESE

Groovyla #E& 2 Collection# T ARZMEHE . ( HIASF£iES £http:/groovy.codehaus.
org/groovy-jdk/java/util/Collection.html,, ) T FI{ff FHFKA1E LB RN Jriieach () F L H—AM5F
Z AR AR AT LMY A% . RIS AR Bk X M T, FE R, RIS
& B Groovy & 4§ sR B G 18 5 IRFRE U R B — 250 R

B — AP RS, SRR TR B TR T IR Feach () 77 B Se By —Fior =X

7W0rﬁng;W!tthlltctlonq[CollatﬁoqunvenlencoMethods.groovy |
1st = ['Programming', 'In', 'Groovy']

count = 0
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1st.each { count += it.size() }
println count

R FAPEE T
19
GroovyfEiE ek —MES R Z M . FEE 7S —F =, @ T collect () Misum()

( #BEGroovy7EIDKFEESIE FIR M 77 i ):

®,

WorkingWithCollections/CollectionsConvenienceMethods.groovy

println lst.collect { it.size() }.sum()

fEcollect () AR EIGES HIEA 1T sum() Ak, X BRI S 4 5T — kA [REE A0 ' -
19

194 Ui, HEEAGSH . BAMES PP CE, M HERG— 1 RBUES
each()VRA M. A, WRBAELEGHEGNILR LPIT R, RIRHESRRE A —1

4, collect (VERARA I 1 o X — il AN HFAESE S Dittrs it a e HbEa/EC tbinsum()
k) b

i Hinject () 753k ] LASEBLRIRE A T BE -

WorklngWIthColIedlonsIquIections(onv_enlmuMethdds;grdbvy

println 1st.inject(@) { carryOver, element -> carryOver + element.size() }

i
19
inject () &XEGHMEAICRIMHAM ., XM+, £GP IR EASEelenent

FTRM . inject () &SIEEEEAMN— IR E Y M— S8, HiEid carryover2 5030 & 5|
B AR Y . 25 SRS RS R A SRS XA AT . iR AR e
AR EAN IR EMAEMNTTE, KRG BFENEE, Scollect() HikM, 14wk
inject () Aik.

RSB E SRR TR EE R — DT FHjoin () FTLMRTTE S «

WorkingWithCollections/CollectionsConvenienceMethods.groovy
println 1st.join(' ")

PR EE TR BIE R

Programming In Groovy

join () 2ENEA LR, RIGK IR NI A S LS E M FARERERd . 7TEX A6 T
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dr, R A S EAA E RS R, Itkjoin () kiR Bl T FFF HiProgramming In Groovy, 4
FRATAR G RSB A, Join () HEESIR RS T, lAER—15 () HiE
—/~classpath, —fjE )i FH BRI AT 58 A

LR R List R —A e . Fimavftiski[ 'Be', 'Productive' 1% B4 T L0

WorkingWithCollections/CollectionsConvenienceMethods.groovy

1st[0] = ['Be', 'Productive']
println 1lst

XEFEEEATEE I List, BT X
[[Be, Productive], In, Groovy]
QAR XA RIRATEE R, FTRME I flatten () FEListhF.

WorkingWithCollections/CollectionsConvenienceMethods.groovy

1st = 1st.flatten()
println 1st

ERE— T TR
[Be, Productive, In, Groovy]

WA LIELi st B - (minus () ) ik, 80X

WorkingWithCollections/CollectionsConvenienceMethods.groovy

println 1st - ['Productive', 'In']

HEAERUPRCR SN MRS PR IR T —MAFERICE, AL
ERWMEIRAMIE, - REFFRRN, LA ERAEBER M — ) R A (. IR L
HnF .

[Be, Groovy]

LA ffi H reverse () ik RIF # B — R4, HrpioT £ 2 mHES /Y.

FEGroovy P9 —AMESET i AT LMB 7 @b AE B e ESATHRAE, A P = o
ERES A

WorkingWithCollections/CollectionsConvenienceMethods.groovy

println lst.size()
println lst*.size()

XBAU ZATEN TR AL, LRI TR IR
4
[2, 10, 2, 6]
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B Hsize () EAEFIFE L, B4, BIFIRPYLEINITTE NS, B )EAH, HA
s, BIYER TR RN ICE (XPPlFHE&String ) K& FF3RAEMF ( spread operator )
RN, 2xiR Bl —4List, HABENITRE P HIRFIR GRS FHMITER K/, Ist*.size()
HYEM S1st.collect { it.size() }AH[A].

e Ja kB — FUa kv FHArrayList, WE— P iEBERIRZ 28, AT Ki%
PSS, RATTLE —ArrayListfTHIENSEG s, <R EMrSEaTrin
AN, THRNTEED . BMHIERW T/E, ArrayListfocE MO0 57 BB S8 %50
Ll

WorkingwithColiéctibnSICbih@igyéﬁ&ij@qnie‘ﬁéjﬂqthf  odsgroovy i rall e
def words(a, b, c, d) {

println "$a $b $c $d"
¥

words (*1st)
R I ARAEFT R 25 5 .
Be Productive In Groovy

ARTIRZR T Groovy H] AL I i 3 SR AIListAYISHE, T — T8 A 23 7E Groovy i faf i
HiMap.,

6.5 {F£H Map 2

Javaffjjava.util. Map fEfl FHER(E X A9 SE B e A AR A . @ AL, Groovy{fiMap/i]
AR TR PRI . G — P Map S BRI 2, PR AN Bl Fnewsk 45 BIAE M5 4% . Lo
{7 L b B0 B o BT

WorkingWithCollections/UsingMap.groovy

langs = ['C++' : 'Stroustrup', 'Java’ :"Gosling};’4Lisp":y‘McCérthy;]l

println langs.getClass().name

A A — T TR R A 124 .

java.util.LinkedHashMap

EABITRIEE T — SIS (hashmap ), LA—Seafdiai S o, LIE S MM IVE 2 M.
HEFMETE S () 20, BAE—DRES ([1) B, SRR GroovyiBiss i i T —
A~java.util.LinkedHashMap3ifil, ilid 8 HgetClass () H-#kiS Hname BHAE A BEH| . i 4
FIX 2 [TlgetClass () ik, i A (il filJavaBean( 2y & B 157 classJ@PE? oo B A —
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PN o

Al LA FH [ R — (e, QT i fCE TR -

WorkingWithCollections/UsingMap.groovy
println langs['Java']
println langs['C++']

TR AR P A -

Gosling
Stroustrup

UARARTE SRR, Groovy SR IERAVARE ., T LHEBEIEL R FEMaphy— 1 EPE, LA
S (B) P2 B O L

WorkingWithCollections/UsingMap.groovy

println langs.Java

Groovy 2 ¥z B FIfF— @bt & [IFRAYE .

Gosling

KRGS, R HEEF R R R — D EtE, SRIE Ak, REHE, 1fif HMap 2B i
REIHAR . 488, AL nsriiam . “AiabEblr " X EIFCSRE T JITA
fiefEMap i H class/@ ik, Map& e classiX 4 48 n] 12— O AFEZER) D, MR [lnull,
R R, EHEHEEHcassiname/@t:, HVEEnu WL ERMH, $i2KM 7. S class/E P
i, Map il H At — gL A 2R [EIClassTeX R . Al at B -F 2, 7rsef) F B S Rfd
MgetClass () ik, MiAZclass/@t.

FiFLLAZ5E FHgetClass () Ak, (HERECHX AN X /EARER? FRATRIE—TF -

WorkingWithCollections/UsingMap.groovy

println langs.C++ // A& iER45

TR FRA A2 A

java.lang.NullPointerException: Cannot invoke method next() on null object

XA AR AT B MR E], SRIGURCH A TEMPERE 4w A

{HAE, XARESEPR E%% A 5 Groovy B 5 — MR ——IRERF ER — 0= (S 028 ).
Groovy 2 {EHT I IR R B VEEARBCECHYME, X MEAFEIE. HIt, B8R Enull, K2R
VA FH+HRAERT TS, inext () ik, SEIBRE, RXHEMRFHRENA — M EE TR ARk
A X P E R A B EEE—String.
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WorkingWithCollections/UsingMap.groovy
println langs.'C++'

KEET ! AT3 1 IEfAYsH -
Stroustrup

Groovy i in 1 5 — 0 EMap I EFE T 75 . % L—Maphf, X TS, ATkl
B HGS . wln, BATAE EA51S, ES RS S MENTR{EE X Map:

WorkingWithCollections/UsingMap.groovy
langs = ['C++' : 'Stroustrup', Java : 'Gosling', Lisp : 'McCarthy']

BATVHGE T W Bl E—Map, LA AT X FREE & A BAANME. T — B 2B Il fEMap
XFPEES FIEC.

6.6 7& Map _EiEfC

Groovy[r]Map#s il T AR ZEHE 1", A TAT LIZE—Map (L, S8 fEArrayList i%ft
HERE ( Z06.275 ).

MaptLf H L fYeach() Ficollect () Ji#s.

6.6.1 MapHJeachiik
& — Ml Heach () F 415+ .

WorkingWithCollections/NavigatingMap.groovy
langs = ['C++' : 'Stroustrup', 'Java' : 'Gosling', 'Lisp' : 'McCarthy']
langs.each { entry ->

println "Language $entry.key was authored by $entry.value"
}

Ui g/ (I

Language C++ was authored by Stroustrup
Language Java was authored by Gosling
Language Lisp was authored by McCarthy

ikt #leach () LM RE0— 1350, each() & —MapEnt rysZfil % L 44 % 550
NSRAR B AE, KT EAE A2, R R A6 R

@ http://groovy.codehaus.org/groovy-jdk/java/util/Map.html
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WorkingWithCollections/NavigatingMap.groovy

langs.each { language, author ->
println "Language $language was authored by $author"

}
N A S AEMap LR AR

Language C++ was authored by Stroustrup
Language Java was authored by Gosling
Language Lisp was authored by McCarthy

XA R B fd Feach () TiEfElangs & ik, EACHE 2 B — AN Fn— i 08 FH P
FEMA AL, FA15 9 FH AR & 44 language flauthors | X B~ 244,

Ffeisth, X FHA A E, Hilcollect ()., find()%, NE 2 FEMapEntry, i1

ZHG MRED RGN, WERANSH.

6.6.2 MapHicollectFi&

FiirdiMapf i collect () Ak, B, B S5ArrayListdcollect () ikl /&,

ARIR [ — B3R At , A EMapifcollect () MIFRATAYMAI L4 1% — 1 "MapEntry, SiE X —
T2 BWEE CRAS8, 2alFR M, WTFR:

WorkingWithCollections/NavigatingMap.groovy

println langs.collect { language, author ->
1anguage ‘ rep'[_aceA'l'l_ ( ll[+] woowpuy
}

(CRaR [ELAn R 51 3% -

[CPP, Java, Lisp]

AT AN, AR T — g2, b B AT + BRI T 745 P

AT U ek Map P O BRSO RARTE . fildn, 721711 R 1 B4 A4

e,

XMLEREL ALK

6.6.3 MapBYfindFIfindAL1F5%

GroovytlL[a]Map#s il T find () ffindALL() ik, FK{1HE —10 1.

Workingwnhcﬂllecﬁonsmavlqmngmpgmovy e

println "Looking for the first language with name greater thah 3 characters"
entry = langs.find { language, author ->
language.size() > 3



110 6% ERAELSE

}
println "Found $entry.key written by $entry.value"

{HH find () Aikpof i an s .

Looking for the first language with name greater than 3 characters
Found Java written by Gosling

find () Jrikdiel— PR, THZHAE SRR (FRGRI, EEMapEnt ryIEFT— 1>
ZH0), HArrayListd xR ERML, MEHEIEFtrue, E4IR MR, ERTHTHZRBIML
W, el SRE S FLTIFRNE 1S, R EFREHA ORI R true, HIE
LRFEInULL, 0, 4R FMap i — AL 4 H A9

af LA £ indAVL( ) s AR A VEAC R & R AR PFRI BT A TR, T i) s -

Al T
l ,J‘f%,_‘j‘”-“‘!1;”\‘;:: Hlii‘:\
il ’Jl\ ‘j“‘ﬁ::‘;'.;‘ i ,"WLI_ ik

WorklnngﬂmColIecﬂonslﬂavigatlngmﬁb.groovy i AR A e
println "Looking for all languages with name greater than 3 characters"
selected = langs.findAll { language, author ->

language.size() > 3

}
selected.each { key, value ->
println "Found $key written by $value"

k
X B 24 AT R 45 R PRI S

Looking for all languages with name greater than 3 characters
Found Java written by Gosling
Found Lisp written by McCarthy

BR T NESEICRE, Groovyidd2fH 7l RAUEFE R L, XiMaph oL RIATIESERM 34, Pl
Hi&=FR.

6.7 Map ERYHEH#M{EESS]

FAKAE —LeMap L HEHET i, JF LIS O TR ST

TR RN RE R —DICR, find() FEARAH. ARl GRAEABECE,
M AU R E S & P2 AR OC R W LS8 R, s any () k.

AREAE 6.6 P AV = BHAEF BB T nTLAE Flany () ridok i e 2 S 7E A HIE F N2 7
P E B AT R TR -

WorkingWithCollections/NavigatingMap.groovy | R R
print "Does any language name have a nonalphabetic character? "
println langs.any { language, author ->
language =~ "["A-Za-z]"
}
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B Al & C++, FFLMRRS 2SR IR N
Does any language name have a nonalphabetic character? true

SR Z AT FTE BMap Y HA 7 ik —FE, any ORAEZ T D20 S 8mIAE . X4R
@R A T — DN EN RS (BU5.57), KMEREARENAT PR &EETH
HIFAT

any () HESHER B EAESRIMF (i) BMaph IcE, Mievery () 7 LN &k
B BT R ERI R 25 R

WoridngiithGeRbcsions/NavigatingMap.groovy
print "Do all language names have a nonalphabetic character? "
println langs.every { language, author ->
language =~ "["A-Za-z]"
}

i th 2 URIRANT, T TR ARG R 45 E AR
Do all language names have a nonalphabetic character? false

AN SR AR T RL bR X Map P O R 1404, AL A TR Qe 3R, groupBy () 5t
BT, SR RO AR B R W . XA — 1. friendsiBAE— ML A
— A IMap, HHPRE ANLF (First Name, A5 ) HE. S AR E 2 706 A0 &2 6474
H, RFZIHH—"~groupBy () BIa]SEaL, 0 F i ifCi iR, 7EM #]groupBy () Z J5 i H fH,
TR T R ST ) ——FE X, 444 (Full Name ) "R 44 7RI, — i 5
SHRRAVBOGR B S FR MR . Flin, R4 8 P firstName il Las tNamedé [ 4 (1) 44 A%
fEfE—~PersonXf R, i AR HA— I EAString, FATTLLK A E M { it. first-
Name }. 7E FEifIfiS+, groupByFirstname &—4~Map, Hi# 5= L, 1hidEARN HU(EA
BN R— B F RN A A MBI Map. &5, TR RN, IHHTEn Y.

WorkingWithCollections/NavigatingMap.groovy

friends = [ briang : 'Brian Goetz',6 brians : 'Brian Sletten',
davidb : 'David Bock', davidg : 'David Geary',
scottd : 'Scott Davis', scottl : 'Scott Leberknight',
stuarth : 'Stuart Halloway']

groupByFirstName = friends.groupBy { it.value.split(' ')[0] }

groupByFirstName.each { firstName, buddies ->
println "$firstName : ${buddies.collect { key, fullName -> fullName }.join(', ")}"
}

NSRRI R AR
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Brian : Brian Goetz, Brian Sletten
David : David Bock, David Geary

Scott : Scott Davis, Scott Leberknight
Stuart : Stuart Halloway

R EEICE AT : Groovy¥iMapHI T HAZSH( S 02.371 ), KLEE HiMapL Bl M (&
02615 ).

AT, KOTER RG] AZavaly 85 APUR SRR, FEE R X LS T
TN 2B, AR S | ik, R TEE, XIRAE8. Rid2 &, #HGroovy
#ife, SibEHAE T ThE R R R E S X BT S5 R ST TR

Fid 1 Groovyifi & HIBE S LA BGX 136 5 M AR APIEA M FiatE, ATC & RT3
fifto T—aB5Y, A UMTERIX 1 5 A RO N T A B XML AN o] 5048 e 5



E=T
- £ H Groovy

%% GDK
) HE8 T AbHE XML
BT EMBARE
105 fERMATA



Groovy MY 25 Javafg bl (TVM) #i3 TSI S WL, B34 M AFEC AR Javalt & 6l
(JDK ) (P, PN 85 gy | BB EY . B0 HER Java AP, {fi HGroovy %2 MRCRAR

T C 2840 43k Groovy il i B HE 77 i A IDK 3, Hrp AR 2 07k K ] T HI 2. Groovy
{1 —4" EFRAEGroovy JavaFt & £ ( Groovy Java Development Kit, Groovy JDK ) sGDK. '

& 7-18 5% T IDKHIGDKZ [a] {4 % % . GDKJ2 3 TIDKIY, fifLA7EJavaf Ui A Groovy Uit 2 1]
e R, RFATTEE S, SAAER—IVMHT, JavadiFIGroovydi{d FH A2 R —Xf R . X T
GroovysiE B %t 4, A RGroovy i) il iR IN T . "TLMREIFRRBCR ik, LA E
EHEATE,

&7-1 JDKFIGDK

GDKY Jig 7 —LEIDKH 92, FA T2 A BRI AT e i —ior . A £ 8
PIAJT T . —- Xl java. lang. Object2BINH &, 55— A Rl A HAL S A .

7.1 {#F Object WY B

AT KGR 2R Groovy X sk 8 2 £ java. lang . Object i) — 4Ly g, fEE ez, RANTER T
GroovyfECollection F#IMAY T #:: each() . collect(). find(). findAll(). any() Fl
every (). HSIA{LCollection I H24E Tax s ok, FRAIAEARI XS LA AT LIE A &A1, XH

(D http://groovy.codehaus.org/groovy-jdk



7.1 4% Object X&94 & 115

FATALER T AR R ES KM T —BAPI— X BH G AN EZ— (F
Design Patterns: Elements of Reusable Object-Oriented Software [GHIV95] ), GroovyitfEObject |-
AN T — SRS AR ERETT ik . AT C R A B AL BUGDK FER) 588 2% T, PRI X BT
AN IXSETT L, MR, B IR A AT BRI FRAT TSR, S8 %t H F R 5 1RAG H b
(pIR-~ ot

7.1.1 {ERdumpFlinspectH X
AN RGE B — A~ L F e 2, W] LAAEIE A TRHE F dump () 7 180 345

ExploringGDK/ObjectExtensions.groovy
str = 'hello'

println str
println str.dump()

B— F X B TEN X R 0 5 8

hello

<java.lang.String@5e918d2 value=hello offset=0 count=5 hash=99162322>

dump () BEFRATFHA—BIX R P9HE ., FATRT LUK A TR . BB oy BARLp)
2R (class ), HLSIAS K 5B,

Groovyif [f]0bject UM T 55— k——inspect () . % BIEU A1 — 4 3t e
RO AL WA LHZ s, S SR M toSt ring () FRE EI B2, S xd B ik
KR, 275 0] LA B2 B0 3 738 AT R 2 (b R iR e iy 25

7.1.2 ERALETIXwith()FE

JavaScriptHIVBScriptAf A7 withiX A A hF (et , SR 4~ £ F X (context ). 7Ewith(
YEFHS IR TR 7 1, BREHOE M F% TS0, bk 48 T xHZ il 248 . 1
Groovy ', Objectf¥with () ikt T FREDIRE ., ( GroovyHiwith () I EfE identity () 1
) I G IR, BTRAEATAT LA ) % 4552 — AN S8 e A P I8 B AT
JTEAR SR B BT R BRSO . RATE— M, S A LR 7 i M O RS T 4G

ExploringGDK/Identity.groovy
1st = [1, 2]

lst.add(3)

1st.add(4)

println 1st.size()

println lst.contains(2)
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FERTHIEGIRAG , FRA1— B ALt B, Hp st 2 —PArrayList 6. X
WA R B RS, BATEE M (SE BT ) M T XIRTI st fEGroovyHr, AL
Fwith () FEEBRE— B F3C, AU AT LASOR T ke «

ExploringGDK/Identity.groovy
1st = [1, 2]
1st.with {

add(3)

add(4)

println size()

println contains(2)

}

KB UM AR D, Hsm i an T .

4

true

with () 5 i Ji 05 B 11 IE F0 0A A P 60 O B e B B STXT B e e B O TE T A ALY
delegate)s@tt (TEZ{FE, 04977 ). MG — FHiEIwith () AL delegate)m M.
this/g@ L)L MKowner)@ .

ExploringGDK/Identity.groovy IR T Bl

1st.with {

println "this is ${this},"

println "owner is ${owner},"

println "delegate is ${delegate}."
}

fan LR T IR ST S L R AR

this is Identity@ce56f8,

owner is Identity@ce56f8,

delegate is [1, 2, 3, 4].

AT Awith O BEnr, B2zt idelegate @ M E FIIH Hwith () xR L. IE
a9 Fritit), delegates: i this ALLIE 7 s,

with () JFiEEFATE T ETE— DR ERAZA Ik, R LR SORBMRELIE. 7Ef
TUIARFETE (DSL) B, 2 &IZOrEAER A M. 0T LSS UA R, B s H ik
BSR4, SR 19T ol A

7.1.3 f{FHsleep

#hnzlobject [ifsleep () ik h iz U4Em ek ( soundSleep ), FEHTESS & 122 B a] (3T
1) PIBEARAT, 2% 012 2Rl
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HKATHB —liFsleep () i B+ .

Ex;k:lq:rlng,'(iIZiI(lSIgaep.‘glfoo:\{fy;i il
thread = Thread.start {
println "Thread started"
startTime = System.nanoTime()
new Object().sleep(2000)
endTime = System.nanoTime() )
println "Thread done in ${(endTime - startTime)/10**9} seconds"
}
new Object().sleep(100)
println "Let's interrupt that thread"
thread.interrupt()
thread.join()

fan U, ZERAR S T e, e AT

Thread started
Let's interrupt that thread
Thread done in 2.000272 seconds

X HFAEH 1 Groovy BRI Thread . start () 7k . XJEAE— AR B FE P AT —BAL
g E Tk, fEObject B HIsleep () 518 Javati it iy Thread. sleep () (YIX HIFET: QI
A InterruptedException, FIHESENH Tk, WRIFRATH L P, hARLZtry-catchz
wro MR, FTLATERTE I sleep () ik A —AERRRAS, ©E52— b3 b Y PR A

ExploringGDK/Sleep.groovy
def playWithSleep(flag)
{
thread = Thread.start {
println "Thread started"
startTime = System.nanoTime()
new Object().sleep(2000) {
println "Interrupted... " + it
flag
}
endTime = System.nanoTime()

println “"Thread done in ${(endTime - startTime)/10**9} seconds"
+

thread.interrupt()
thread.join()
}

playWithSleep(true)
playWithSleep(false)

et b AT LA 2 P 42 G e b 2 o i 1
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Thread started

Interrupted... java.lang.InterruptedException: sleep interrupted
Thread done in 0.00437 seconds

Thread started

Interrupted... java.lang.InterruptedException: sleep interrupted
Thread done in 1.999077 seconds

TEF Wb BRSSP, FRATOT LORBUTATE 4 8hfE . R T E ViRl InterruptedException,
ATl EENHAEB— S, WRERNIEARNRE—falseft, sleep()¥ekss:,
SR BCA Brb T, TERTIEACES S, @il 5 —-playWithSleep () VA HIEA AT LAE BliX — 5,

7.1.4 [8aEROEM

FATHIE . Groovy(Hii /@M ARAEF AL . wlin, FTF—CardAcarsefhi, Fiki5
Hmiles/s e, LA flcar.miles, #R1f0, WERAGES SRR ANELE @ IES , XREE T
IRALMY T, tanjE 2 0T H s A i B IR R BTA AT GRS A RE 4 S — Ak B3
3o X AT LM [1RERT CIZERERT T B Groovy B N getAt () ik ) ShZSHuis @tk .
QAR AR AT TRETE A A A2 0, & IS Bl putAt () s

HATE 11T

ExploringGDK/IndirectProperty.groovy
class Car {

int miles, fuellLevel
}

car = new Car(fuellLevel: 80, miles: 25)

properties = ['miles', 'fuellLevel']
/] L@ P ATREE R ARKAL
/] BE KA —AWebfi Bl ehah s A%

properties.each { name ->
println "$name = ${car[name]}"

}
car[properties[1]] = 100

println "fuelLevel now is ${car.fuelLevel}"

FRATRERS 10 M 512500 A8 1, A o %
miles = 25

fuellLevel = 80

fuellLevel now is 100

R [ 1R ERF i nimiles Ml fuelleve UBPE Mt FR . SCRN 5 B AT 7 T3 b A B2



72 HAbY R 119

B4, PInshAS AR B FE WebZe 28, Al LIRS — e e, 1L ez w2
FI—ANS2 ], FELAXML . HTMLEATA] oAt T 28 A% =k i X L@ e e T89{E. AT LA
it X4 properties/@tE (tinifdgetProperties () ik ) R HATA EIEM S .

7.1.5 [EIFEARAE

IR LAString 2 HEWE) k4, W ELASVE FZ s, i B RO B s B s P —— 1 S s
ML FIEE Class TEXT R, SRJG1E FgetMethod () 7 159 FIMethod SE M4, & f5 7% L6 - 8
invoke () ik, MR, A, BT AREEATE AL B 5

TEGroovy FURTG EMGX 2L, 1fif 55 ] S Hb R f invokeMethod () /715, Groovy R iR A % 4
FSLFRZ T . X E— .

ExploringGDK/IndirectMethod.groovy
class Person {

def walk() { println "Walking..." }

def walk(int miles) { println "Walking $miles miles..." }

def walk(int miles, String where) { println "Walking $miles miles $where..." }
}

peter = new Person()

peter.invokeMethod("walk", null)
peter.invokeMethod("walk", 10)
peter.invokeMethod("walk", [2, 'uphill'] as Object[])

R AR A Z O A R R

Walking...
Walking 10 miles...
Walking 2 miles uphill...

B, GRS U A RE T 4, MAEETTA IR, AR AT LA A LA T ACRs s 5
(N PSS Tl

Groovyif {2t T getMetaClass () ¥k, HILIIRISIC2E (metaclass ) %%, iX2Z7EGroovy
FIAShARE B — R8N E, ERRNEThRITGED,

Groovy MY JEAPLIE A (L4 Jie T IDK i dEfit fjobjects, FmIkMISFEH .

7.2 Hthir g

GDK 4" A 1k object 2, HAth—LLIDK (26 Fids O th 55 T35 . Jik &l , GDK
A TRART™, AR R R R —AT4E. X A F 00 R IR Ry 2
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7.21 BEARY R

TEFTAT 267 b, Hednint[]1. double[]fichar[ 1%, #BnTLAf# FRangexf LA &l
(O R (S B W2.11.7°0 ). FEEAR T Al FH &S | A 7E Bl al— 4~ int 40 vh i i 2k
JUAME :

ExploringGDKiArray groovy R
int[] arr = [1, 2, 3, 4, 5 6]

println arr[2..4]

il SR T ETERINAYE
[3, 4, 5]
GDKI[iList . CollectionFIMapisin T IR Z(EHE Ak, Mt 6T # RN AR AEK 7.

7.2.2 f{£Mjava.langiVi &

X RAE R 2SS WCharacter. Integer®, A —MESEEMANTE, APl Ea
PRAEFFIRGT AT, LN+ BRI i plus () . ++HRAEFTIL fnext () 35, 44 @DSLES, J&
&k PxX e ik (8 NOZ UL EERERT ) IR A,

Number ( IntegerfiDoublesfy Ji€ 7135 ) I b 17iE/RRF iikupto () Mdownto (). Bl
step () ik (Z0L2.1.27%7 ). XS A B FXF—- 0 B N M E 1610,

TE2.1.3°9 0, JATTFE 7 —2 5 R 28 B i) F . Process2E4R 4 T ilA]stdin ., stdout
Mistderrar A MMEHERH:, r0IxtNout . infilerr/@M., B — i text@¥:, wILL TR
52 B A bR i ) sl A ERR AR A o A0SR — R MR B ST B O bR e SR, AT DATE AR S ) bl
Merr.text. i H<<#AEATTTLILIE E 7 SUHHER — iR, (B E—|, 7ERUnix R4 L
APRK— R NS 5 — RN A ) TEd— M FRE—F 55— Pwedb i
A F—wcBEF 2R Unx REE F— P IATHISE R , B2 i bnife 4T B0 MO AR vESR A A & 21
(R TR) . ATECN A5

ExplorlngGDKlUsfngProcessgrooVy il
process = "wc".execute()

process.out.withWriter {
/7 TN K E B AR
it << "Let the World know...\n"
it << "Groovy Rocks!\n"

}
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/7 AHEAL BT A

println process.in.text
/! &

//println process.text

i A A A 11w iR 7] (25 R ——217, 6 HiAl, 367 4T
2 6 36

e B, Eoe, il AStringiexecute () 3543 T — SR IH] . FRATAE Mwc )
PRUERI AT NZS, FTLAT B A B F I — T 0utputStream, ] DL Hout/@#E MIEFEDREL

BEH AN, T <<RER. R, —BEBESE 2T Hd . FRATSAERGE (flush) Jf
KR T LMl ] — A ik ——withWriter() . [RIBS5E BOX P 7 AL 38 . % ket
OutputStreamWriterffl#|OoutputStream |-, [RIRBEHALLA (. SIFRATM A IR BIE;, =4
F ShRiE R (0457 ),

I Java S AT X BARHY , IRSLREAR 2 H], Groovy MU &[], 77k 1 ILHER 2 .

WA ST SRR IR AR, AMND S RS MEh— 5558, SiEad—1
ZRAString®EH . String[ 12 Fexecute () ik, FHME - LR SPCEE AT
A, HARATTRWBMIEZGS SR AR, nTLIffifListiexecute() ik,

Rl groovyfir & &1k i S 1T S8+ -

ExploringGDK/ProcessParameters.groovy

String[] command = ['groovy', '-e', '"print \|'Groovy|'"']
println "Calling ${command.join(' ')}"
println command.execute().text

LIRS TRAITEY i % B an T

Calling groovy -e "print 'Groovy'"
Groovy

fEGroovyh, FATATLUER RIS 31— PR | RiESH, UK SIZtRLE. AREIL
(RIS ER

IR BN A RAR , FPIESS IR SR AL FRRAT, Groovy ] ALEFA /AR £, i
fstart () ik sh— R, IRt — K7 S iR AR e AT RO AL, SR 7 i
SRR (daemon thread ), TILAffiffistartDaemon () AR, S YHTE 2084 TG BREE
SRR, PR SR I —— A AR A B R EA TR MR T LR R A B 5
7 1]

ExploringGDK/ThreadStart.groovy
def printThreadInfo(msg) {




122 % 7% %% GDK

def currentThread = Thread.currentThread()
println "$msg Thread is ${currentThread}. Daemon? ${currentThread.isDaemon()}"

}

printThreadInfo 'Main'

Thread.start {
printThreadInfo "Started"
sleep(3000) { println "Interrupted" }
println "Finished Started"

}
sleep(1000)

Thread.startDaemon {

printThreadInfo “"Started Daemon"

sleep(5000) { println “Interrupted" }

println "Finished Started Daemon" // FA#htrix 2
}

T g R TR RS

Main Thread is Thread[main,5,main]. Daemon? false

Started Thread is Thread[Thread-1,5,main]. Daemon? false
Started Daemon Thread is Thread[Thread-2,5,main]. Daemon? true
Finished Started

TERXAB T, ERBRAMEANTCEMAEFIPRR B, sFPg&BEsig bk T. nTIl, 7
Groovy 2, FAIATTEHThreadsiRunnablefysE |, AbFRLE AN EAEH A, A
HE,

7.2.3 f{F¥Rjava.iofIi B

java.iofHFileSMA TIRZ ik, HbeachFile() FleachDir() ( B HARfh ) X kE
77, ATLARSZHEL, O B RSO 8 ST SR AL T a7

B AT — BN 2. PRI SEBLZIIRE A Javaf g .

// JavaiX &

import java.io.*;

public class ReadFile { ,

public static void main(String[] args) {
try {
BufferedReader reader = new BufferedReader(
new FileReader("thoreau.txt"));
String line = null;
while((line = reader.readlLine()) != null) {
System.out.println(line);

}
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} catch(FileNotFoundException ex) {
ex.printStackTrace();

} catch(IOException ex) {
ex.printStackTrace();

}
}
}

XA ST B 3% %) . Groovyi@iid [f]BufferedReader . InputStreamfIFile#sfll— text
@Y, @R TI%, AT AR SO 28R N A # RS — N Stringh ., XX AL BT EI
A ARA . T i A GroovyEE T i A1 CHS .

ExploringGDK/ReadFile.groovy

println new File('thoreau.txt').text

LGS T thoreau. txt U N, BEARINF .

"I went to the woods because I wished to live deliberately,
to front only the essential facts of life, and see if I could
not learn what it had to teach, and not, when I came to die,
to discover that I had not lived..."

- Henry David Thoreau

WERAAE — IR A RS, A — R BOF b ¥ —47, ATLAMdEeachLine () 77,
SRR AR T SCAS IR A — A~ A

vt

o

ExploringGDK/ReadFile.groovy
new File('thoreau.txt').eachLine { line ->

println line // &4 fiX B 44T @ C At Z AT s AT ¥94E (T 4L 32
}

AR SR AR HUSE R AR E R ROIRLE T SCA, nTLUME I filterLine (), Q1R ffiR:

Exmuoﬂngmnﬂmﬂhuunﬂhngmoouy 7
println new File('thoreau. txt' ) filterLine { it =~ /life/ }

A A U R R B . B B SCAATINT

to front only the essential facts of 1life, and see if I could

FeAfi Mt v T AT R A life1T .

ﬁﬂ%*ﬁﬁfﬁﬁfﬂéﬂ‘fEll—iflﬁ'ﬁﬁﬁ?élﬂ—/\iﬁ/\?ﬁ, Al LAf# FHwithStream() 7. % o

Iﬂﬂfjﬁ%ﬁ#/\ﬂ’llﬂﬁ FH4 InputStreamy L HIVE A — DN SECR LS ZA L, T T—MNHIR

BRI X AN, Writerfi— /\%‘é{uﬁﬁﬁ& mfwithwriter (), FATFEATH]
ﬁiﬁﬁﬂé"%ﬂ~/\fﬂ?
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InputStreamfwithReader ()< f#—{-BufferedReader ( #fff 2 A I ), JFHHAL
YA R BB A U AT LA i E F newReade r () ik — BBy Buf feredReade r 314l .

%t FInputStreamfliDataInputStream iy A, "I LUEIS I Hiterator () JiiEAG—1
Iterator, #RJG {1 AIZEACEE X4 AT A0, BEEEA0, FATW AT A %k {Lobject
InputStream"AYXT & .

A A HIReade rfC 2, WrlLl, WINF InputStream | EHE T, Reader LA .

£E Groovy H ] DLy {d i) SCAF sl it S A% . OutputStream, ObjectOutputStreamfl
WriterZSABif T leftShift () ik (<<AERT) 153 78T, T i py e s il FZ e Fr )
A E AGA

Exblo}ing-GbKlﬁhiftOperatqr._groovyé i :

new File("output.txt").withwriter{ file ->
file << "some data..."

}
java.iofl P G A Hifl— Ly i, ENTEFRNTAAIETERRAL T, S5 AR FH A et 7] th B

—

T,

\\

724 {FHjava.utilfy'E
fEFomE T, AR T Groovy MHEG ISP ., X—, RITEBF java. uti V2
— L H Ay e

List. Set. SortedMapfiSortedSet#Rll A T asImmutable () /i#:, HIFIRI% HSLHI1
— AR, XSS AN A T —asSynchronized () ik, FTFOIELE R 2 40921

IteratorsZffinject () ik, FAE6.4T ittt .

java.util.Timer EHIA T —A runAfter () Jrig. {HIRIELT A, B iz k2
—MHEL, ZA RS E— DR ERIER (IR RN ) 25T,

IENIATEATEETIHE R, GroovyfEjava.lang.ObjectZRINA TIRL k. A ELE
FATTERIK . HAESGREE BT L —BIX S 3R, A 0977 2 LE 30 1 FH — 22 11 5 0 2 A
5, HRAEHIRRE,

Objecttt 3CH T o0a AR B ik, ] LABHZS Hiis 100 Ja o R i, ik ey g [ My btk ok
MIREE, W0 T HEARS AR ISR AR, ksl T BFas e

T LME AN R & i, Groovy h— 2625 f 4 O 1636 T APL, [t WliMatcher .
Writer. Reader. List. MapfiSocket®, 25 AME%S. GDKAf—LLIDK AL A .
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GDK kit gk, AHEkh——f %, nlLLijnlhttp:/groovy.codehaus.org/groovy-jdk, #rf 4=ifl H.
FREE BT GDK APIYI 3R

{E1H H Groovyda et , oM 17 Z Rt 3 EIDKHIGDK . R AEIDKH A L BLEFR I 47,
—EBEIR5 A — FGDK, BHE B FFRINTEMRE.

7.3 {ERY RIEREHTGE

Groovy 2.xA BTN 1 HGDKIT i AURFAL . [ Y FEH ( extension-modules ) 51,
FAT3E W LATE i3 o) o) IR 260 SE ) 5 ik B8 O s, JFPEB ke AP T EAT ], T fiE
=, B— T AE G — R IR

LA R, T EMENE . B, MERMA Ik UE LAE— Y R Ok,
T BRI (manifest) P—2E4RF R, S UFGroovy iR er B R AP i,

LA TEString ERVEWAY R A, — MR, — MRS, HTIREGE
LM . A SIARY I, R TIDKEGDK, i B0 & X e jar SOl E &
i classpath ~, AT LARE IR .

PIEY I IEER LA E L A staticy, M HAE— A SENIZRZiEEMAF LR, &
SCHuAELE I BN S BOR R AZY R ik BRI B H

FHIEStringds FR—NEHIY B, GE— EHBZEPriceExtensionth (i HLE
M Groovy K45 1Y, o] LM HMEMIVMIEERE, fi4flava ).

Extension/com/agiledeveloper/PriceExtension.groovy
package com.agiledeveloper;

class PriceExtension {
public static double getPrice(String self) {
def url = "http://ichart. finance.yahoo.com/table.csv?s=$self".toURL()

def data = url.readlLines()[1].split(",")
Double.parseDouble(data[-1])
}
by

getPrice () JIEABE L statich), H— M SHUEHZ T B B AR Lo KB
ST Ut BRI XAy i R S BB SR A T s X ME B S ME s i oh, — 23
M=F#,

AR H B LAY R .
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Extension/com/agiledeveloper/PriceStaticExtension.groovy
package com.agiledeveloper;

class PriceStaticExtension {
public static double getPrice(String selfType, String ticker) {
def url = "http://ichart.finance.yahoo.com/table.csv?s=$ticker".toURL()

def data = url.readLines()[1].split(",")
Double.parseDouble(datal-1])
}
}
getPrice () JFiEEWMANZ8, BB M UELHHZ i ZEInA B2 | %:’h%%ﬁﬂ@ﬂﬁ
SHE, B EARIG MRS R NS . FE5E — A getPrice () ik, MREERS & Hbf & 7ESC

b s MR RRA T, BERE BB AUE A — S HE A, IJﬁlZ?i/zE%iﬁTStrmg%é‘J%
& LT3,

ME el T A Y R IE WIS, NI g HHATAE, 395 S B RRIRLT 1
FATOE—AjarScfbrh, FHOESUER ., (RA7F7EMETA-INF/services F & F Y org.codehaus.
groovy.runtime.ExtensionModule L {7 ;

ExiensionlrﬁanifésﬁlMETAfINFlsei-vicésldggg.cud;ehaus.groovy.ruhtimaf.Exténsioprjgjulef el

moduleName=price-module

moduleVersion=1.0-test

extensionClasses=com.agiledeveloper.PriceExtension

staticExtensionClasses=com.agiledeveloper.PriceStaticExtension

PR SO AL 5 415 B A B X . moduleName & Fy L HUHE (1938 48 4 #7 . moduleVersion
HTFRAZRA A O M., extensionClasses & HIiE S 4HB0 AL & 3ol 7 b py i
M2 7. e, staticExtensionClassfliE SR & S AY B i B e 25

(T BT 4 ik PN 2, JREU A jar SCAF -

$ groovyc -d classes com/agiledeveloper/*.groovy
$ jar -cf priceExtensions.jar -C classes com -C manifest .

priceExtensions.jar L& 1 st o4 B R oo sc
FRBIEE — M X L™ R 1% 1975 il Groovy SCAF -

Exteﬂsioaninde!ce.g roovy
def ticker = "ORCL"

println "Price for $ticker using instance method is ${String.getPrice(ticker)}"
println “Price for $ticker using static method is ${ticker.getPrice()}"

FATIHRAT T S S Ik, BEMAGX )i, 4k priceExtensions. jar
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& TEclasspath ™, T a2 ixEe:

$ groovy -classpath priceExtensions.jar FindPrice.groovy

Groovy 2 TIH R HEA(E B, TR AY FEITE: . T i BR 1 8 X ey & 7 i3k
HILER -

Price for ORCL using instance method is 34.75
Price for ORCL using static method is 34.75

FATE L T GroovyXIDKFT Y &, LABAMAIARANE Hil 98 & o Groovyid 48 FT 45 424t
TORARBIEFEE ., T—5, AR Groovy el UEHE R Xt A = BR A9 XMLAL BT 55 .




ATEXML

AEFRXMLAT EIR BB, ([ HIE S A0 Java APTRIEE B ZEFIAEAT XML, i E NEHEINTE . 1M
i FIDOM APIFE LY Z R &5 b i, 5 21k AIUE.

GroovyZ&fift T i MBI XML R 2 47 . FATE S F i — A #E XML . X—3,
TN T FE R B A F 8, 22 B3R E R ER FEATXMLICEY, B4k 1 AR RE 4
PSR A 1AK% — T Groovy Xt Il XML SCRS A 3 5 .

8.1 f##th XML

FEGroovy, WNERAFFER AR K SR R EARBEE FIAPL, sl BEA (RSl T X EEAPI,
ABFRATTT LI A B CBGER) . BT lavalfth ik 5 T H., WRE LA 1 0] FH AT XML SCRY )
Javaftith, 7EGroovy ] IR E ., GroovyA2igia K THE 5550

Aid, R EAEH A XML S, Groovy R fk A5t ) mT iF B3R A 1A 4R 25 .

TEEGE I —ANI B b, Fe0 458 Bk B K 204004 XML SCRY O BUHEEFE— 4 i L /BB 2=,
EMES AR, BAMA 2%, BUGERBMEE , PN T3 F 5, FKkEdd
FGroovy b X $6 304 | T XML A FF e . I XmlS lurper3g, 454 K#£93077Groovy
RS, SELUEIE TS T .

GroovyfHrast 4w A, miHEHFE, EilaFdagssn, FT—0RITEES.

AT A R B 2 B T XM & — R VNE 5 RHAEE (S B XML .

<languages>
<language name="C++">
<author>Stroustrup</author>
</language>
<language name="Java">
<author>Gosling</author>
</language>
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<language name="Lisp">
<author>McCarthy</author>

</language>

<language name="Modula-2">
<author>Wirth</author>

</language>

<language name="Oberon-2">
<author>Wirth</author>

</language>

<language name="Pascal">
<author>Wirth</author>

</language>

</languages>

8.1.1 {#FIDOMCategory

ffi FHGroovy 4328 CHEAE 13 1 FRiEgIRIT ) nTLAESS bE ahE A, Hbhfr—Arden]
FHFAE PSR % 424580 ( Document Object Model, DOM ) —— DOMCategory. Groovyidifit s
IfEEETT, Wik TDOM 4w fEdE 0 (API ).

DOMCategory ] LLifiif 25GPath ( Groovy path expression, BlGroovylfe #ik=) MIFF 51
DOM&S 4 o G .

(L FICE M # FERE VI T oo . Bin, A 1A HgetElementsByTag Name ( 'name') ,
i R P name i i K BUIZ U %, #ifR rootElement . language X £f. R, AEMICEK
rootElement, & 5L fflrootElement . lanquage FLAEFHUN A U language G . " DOMSEHT
arzxZittirootElement; 76 FMIAE F i, FATKFFDOMBuilderiparse () il K ifmak
BN

TEIRPE2 Z A — e A A ZE R, #if%language .@nameiX #f .,

fE ARSI, FRA1{# AIDOMCatego ryfE SR M BUSIE S A& FRES .

WorkingWithXML/UsingDOMCategory.groovy

document = groovy.xml.DOMBuilder.parse(new FileReader('languages.xml'))

rootElement = document.documentElement

use(groovy.xml.dom.DOMCategory) {
println "Languages and authors"
languages = rootElement.language

D R RIFCATIR . HROCH J rootElement . ifi 1 Languages . MR 1l ) {9 (2 7T LUK . languages = root
Element.language. —F& T
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languages.each { language ->
println "${language.'@name'} authored by ${language.author[0].text()}"

}

def languagesByAuthor = { authorName ->
languages.findAll { it.author[0].text() == authorName }.collect {
it.'@name' }.join(', ')

}

println "Languages by Wirth:" + languagesByAuthor('Wirth')
}

fif P BACRS AR B O Rdm an 1

Languages and authors

C++ authored by Stroustrup

Java authored by Gosling

Lisp authored by McCarthy

Modula-2 authored by Wirth

Oberon-2 authored by Wirth

Pascal authored by Wirth

Languages by Wirth:Modula-2, Oberon-2, Pascal

DOMCategoryXf T-ffi FHDOM API# AT XML SCE4IR A ], [ A LSS T GPath A i 1 #HE S
Groovy s &t I CHE .

L IDOMCategory, WAL Euse (VRN A AT <F FIRY 5 SR
XFHERE] . FERTEA R E, FeATE I GPathifiik WSCRY rh 2 U TARZRATE R . 05 17—
MEM T (SIS ), T TR Wirth €115 A IREEE 5

5 XPath =T VA 4 9 F-AUXML AL 49 B A 45 1R £ 400, GPath = A 85 $-#t2 % ( Plain Old |
Java ObjectF=Plain Old Groovy Object, BFPOJOF=POGO ) FaXML#GZ ik 45H), Trlk M 4 &.
(.) 5@ Bk, fl4e, car.engine.powerit#h 5 ik &4 8 K A1@E— A car £ 41
. #9getEngine() F &7 Pl engineBid, K5 Bl it AT 3£ 7F d9engine 4] é9 getPower () # |
%, % FZ EH fpower Btk e RALIEM AR LR, MAXMLILAS, X5 k44 8K 40
¥ iF LA enginety —AF LA power, mpowerX 2L Ecarti—AF %, 5FFALER
R &34, "TvAEFcar. '@year' (Hcar.@year) X5 kizFlcartiyear/ &, @A 54 |

3R &7 5] &

J%.&‘H:-; 777—73”5%7'5%:0

Al
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8.1.2 f{#FMXMLParser

groovy.util.XMLParserfl|H I Groovy M sh A2 FCHRfERE /1. nT LA B3 45 75 ]
SRR R G, B, ATLAME At . author [0 8 —MEH B4

FATH FHXMLParser \if & AOXML SRS b /S AR B 00 Btk .

:WofkingwitﬁXML[Usingle.Parséq‘.groovy i
languages = new XmlParser().parse('languages.xml')

println "Languages and authors"

languages.each {

println "${it.@name} authored by ${it.author[0].text()}"
}

def languagesByAuthor = { authorName ->

languages.findAll { it.author[0].text() == authorName }.collect {
it.ename }.join(', ')

println "Languages by Wirth:" + languagesByAuthor('Wirth')

KBS S IAITE “ffifiDoMCategory” #AE BRI RHIRG . FEXIET, X EEA
Hluse() 8. XMLParser [IJCEFM T EHEMLICES, FTLLAT LU i teach () . collect()
FIfind () %7 AN SIS

fEHXMLParsertiff —45 R E 2 4b: EIRAREXML InfoSet, ifij HZMs 7 SRS AUXMLIE
REFNAL PR 4 o BT SR AR (BT M el LA SO0 6 R 8 23 DAL B s A e T L. 8K, i L
fRFIR TR R, FRAT IR 2 AL 50 B bTe.

8.1.3 fERXMLSlurper

XFFRORIISCRY, XMLParserfy AR ] g1k AMELLIZZLSZ . XMLSu rpe r2&n] P4 Fi i 24
Olo EFEMH L S5XMLParserZéftl, FRifUICHS SHTT “fifHXMLParser” A B CRS T L AH A -

WorkfngWItthL(Usingmﬁslurper.g'roo#y:

languages = new XmlSlurper().parse('languages.xml')
println "Languages and authors"

languages.language.each {

println "${it.@name} authored by ${it.author[0].text()}"
}
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def languagesByAuthor = { authorName ->
languages.language.findAll { it.author[0].text() == authorName }.collect {
it.@name }.join(', ')

‘

println "Languages by Wirth:" + languagesByAuthor('Wirth')

i AT LA XML SCRS H i 28 25 R AAAT B T fnda 25 A — R E S, s 5
F TG —ZEN ARG, AT T3 RO A AR AR R 3 A B IR B . 28R Th 3k )
), REEMAMF2ES. W7 =T, I AR “9E, PR HEE . FRATHIBAEW
T NBEHUASARES " O BUESER U “REMAM 2 ILES " 22— H 3R
EFSCSIRIB T, XML LA RRERIVE , 1 475 ) o LA RS A AL B 45 7 rh e

e, A EARURL, [HRE1FERFFME—E, FRAOTEXMLICR {8 i air 44 25 1)
R —TC . FRNTrTARGMEAS (48R, S —saP 20 ). Bk, 25| A1 i —
A m], FATE R ICH— AT, T LAMd fldeclareNamespaces () /77 S B FOCHK
WTEARSE— A LARTS O, Din 2425 AN AR S, — BE SCTRTZR, FRATTAYGPath £ if) t 5k
MTLIRIG 2 FIRIZE T, element.name iR [0l A7 447 A name ) Foo K, AFEmAEE M, M
element. 'ns:name' W{GR [FIns KEEMm A2 MM E, RE—MHIF, BRI —4 X
i, B gt Eyuas S AaRES AT, WHR:

<languages xmlns:computer="Computer" xmlns:natural="Natural">

<computer:language name="Java"/>

<computer:language name="Groovy"/>
<computer:language name="Erlang"/>
<natural:language name="English"/>
<natural:language name="German"/>

<natural:language name="French"/>
</languages>

JGH 5 language s # & 7E Computerfit 4 55 [0 o, B # J& 7ENatural fir 44 43 (1] vh . F 81£ 05 3
AR T AR RIS T A TR L DL el (RS Naturalif 7 -

WorkingWithXML/UsingXMLSlurperWithNS.groovy
languages = new XmlSlurper().parse(
‘computerAndNaturallLanguages.xml') .declareNamespace(human: 'Natural')

print "Languages: "
println languages.language.collect { it.@name }.join(', ')

print "Natural languages: "
println languages.'human:language'.collect { it.@name }.join(', ")

i I B AU B 1 Bl F

Languages: Java, Groovy, Erlang, English, German, French
Natural languages: English, German, French
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N TR HIXMLICRY , Fefi T R 2 HIXMLS Lurper. THATIEHSRIA, FrLAPIAAE I HeEs
K, T H PR

W T VLR M AT APL, AHSCE 7], BIAIEEXMLCEY, Groovytd AR5 T, F—453A7
WE— FAREEIE .

8.2 fIJE XML

TERIEL 55 NS, FRATEEA R Z R R XML X 2 S, LA ARES . 5
Weblie 45 38 {5 1A Be n FELE e B 3145 . TRIRT K24, Groovy# Bl XML SRS ZEf5lE 75
&1

TEAE IXMLET , FeA AT LA FlJava API—YI5R K 2 4k . QISRA 4% 5 5 2 Y3 T Javafy XML
AbFEES, HinXerces, FEGroovy Al A, VHRINIC LA TN . LI ERE A Z@ XML
R JavafUs, 1 BARZEFRA TR Groovy Tl H Hh i F ., X AT B2 EL BT 1 i

QSRAE(E A ZE Groovy 19 77 ANEI-EXMLICEYS , AT LS BYGString7E F4F H ik A&k 10 RE
13, N L Groovy HI T BIEE AT 545 HR it . X TR B FRATAT BEAE FCRS AN i v 75 B 1y /)N A
XMLF B, X —EdRsA . T — A E R ET (F24055, S 0539 ):

T e BT s (R T

WorkingWithstrings/CreatexMLgroovy
langs = ['C++' : 'Stroustrup', 'Java' : 'Gosling', 'Lisp' : 'McCarthy']

content = "'
langs.each { language, author ->
fragment = nmuon

<language name="${language}">
<author>%${author}</author>
</language>

content += fragment
}
xml = "<languages>${content}</languages>"
println xml

TR A A XML SR .

<languages>
<language name="C++">
<author>Stroustrup</authors>
</language>

@ http://xerces.apache.org/xerces-j
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<language name="Java">
<author>Gosling</author>
</language>

<language name="Lisp">
<author>McCarthy</author>
</language>
</languages>

AT AT LA FEMarkupBuilderafSt reamingMarkupBuilder , M &R A XMLAG = HI%L
PEs o X R Groovy IR Z A, A A AR SR AL A M REME i B XML SCRY R HE W A5 .
BATALAE—HESL £/ ) ZRAPIEUFE R R34, 58 . ISR AGroovyitis T, RATHRE—
ANTET BB T ( & T{# FMarkupBuilder 1St reamingMarkupBuilderfiE4l(E 8., ZWL17.1797 ).

he =M e O o X SRR
i FTALE R = polle il o Aar

=i

L ,‘ Ay f*;.. i
TR s il
; "-'_n’_”,"ﬁq. P

=l

langs = ['C++' : 'Stroustrup', 'Java’ 'Gosling', 'Lisp' : 'McCarthy']
xmlDocument = new groovy.xml.StreamingMarkupBuilder().bind {
mkp.xmlDeclaration()
mkp.declareNamespace(computer: "“Computer")
languages {
comment << "Created using StreamingMarkupBuilder"
langs.each { key, value ->
computer.language(name: key) {
author (value)
}
}
}
}

println xmlDocument

X EBACHS A AR XML IO F -

<?xml version="1.0"7>
<languages xmlns:computer='Computer'>
<!--Created using StreamingMarkupBuilder-->
<computer:language name='C++'>
<author>Stroustrup</author>
</computer:language>
<computer:language name='Java'>
<author>Gosling</author>
</computer:language>
<computer:language name='Lisp'>
<author>McCarthy</author>
</computer:language>
</languages>

ANSRIRAT B RAFAE B FE P M licrosoft Excel3U {47, AT LAGS S LB 9B th A B9 H AR
RACFE, — B KO R P B B, AT LA X B BT — R 2 AR A B SR T
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fEx—a3 A, IR{THIE T Groovy & i) 4 Bh A XML SCRY Y . Groovy (i S XMLAL FRAR
BATLZEZT . WRFNTH P A RGEFXMLUAC S SO (HEXEWWE ), fbfi1aT AR HE
3T GroovyHIDSL, FRRDSLF: A ZHEZLFIE BT A XMLAR 20, WARFRATAL THEXMLEY —
v, WA AR #iGroovy A FA TR AEXMLEME 3T R % .

—BF FA TBEE, RATEE A Groovy i HIIXMLIEU E M k., HEAR, A
RZM T ZRALGTIXEE R/, 5 ERATEE B AR 6], F—3, A1 anfafdi
Groovy {5 MBS PE Hh SR BUEE -




£ AEIERE

FoA — A EEA B R A PR P et N AR DT A g, AR E ST A sk
T o FRASKNE AT 1 Javaf OIS TiX NG, BFUE AR A ORI REHT R, H
JETEMi#Groovy SQL (GSQL ) Zfi, G4, BAE, RIEHE AN, mHHRE, Z
AT, HHGSQL, FEHIMA P MBEIREZ TS, [FWERE.

A1 w = MEEAEE, HRRR 21 E ARG Z R TEH . GSQLAZIDBC ( Java Database
Connectivity , Javafiiig FEVER: ) BOELEERS , AEEAA Uy In B 4L TR (858 H 1. %63 F Groovy
B, IRATATLATRE G SQLA ], ARG AN B AR A 4S5 .

X—FEIRANTHORIERGSQLIY 1 i . K27 39 5 SQL selectZrif] . M4E F4E BIXMLEHE |
PATEAE BIE AR, LS F 25 Excel SCUF A EHE /) .

9.1 fIEEIEE

FEAT BT rb, FATH A RIMySQL s At IRATTAT LA AL o] 6B 4% i 1L TDBCJs ] A9 $4048 12
E QNN T 0T R e R A, R RN 44 Ryweather (3 . %3 AL & Y S BT
AT FIRBEAE

T A SR IEAS B B R e B L T3 B A 5 o R, FRATTE B — 1 SQLAIAS AL R 1 .

create database if not exists weatherinfo;
use weatherinfo;

drop table if exists weather;

create table weather (
city varchar(100) not null,
temperature integer not null
)i

insert into weather (city, temperature) values ('Austin', 48);
insert into weather (city, temperature) values ('Baton Rouge', 57);
insert into weather (city, temperature) values ('Jackson', 50);
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insert into weather (city, temperature) values ('Montgomery', 53);
insert into weather (city, temperature) values ('Phoenix', 67);
insert into weather (city, temperature) values ('Sacramento', 66);
insert into weather (city, temperature) values ('Santa Fe', 27);
insert into weather (city, temperature) values ('Tallahassee', 59);

FEXA A, TR —A 4 Fyweather Y S T#E, JHIEFE T — S5m0 80405 - Rz
7MR???'J#/‘(%jﬂcreatedb sqlffy 3, SRS {di Himysql- -user=root < createdb.sqlfii$ %
IBATIZA, IR

AR FENER L T3 Tk, BAVEB— F MGroovy i1 %t 2 89 A [A] 77 2.

9.2 ERFBUEE

TR EUEE, R fstaticfinewInstance () ¥, fil#—/groovy.sql.Sql
BISEH . A T RAEWEEE FEURL . P ID ., S MEHEEW i & FENSEL. Ee
24 T —"~java.sql.ConnectionZZff, a4 —~java.sql.DataSourcesfi|, wtn]LLfiH
SqUAEEEZ AN KRR ER, A2 FHnewInstance(),

A Lt R Sq L3l Y getConnection () 7% ( connection/@fh ) FRBGEFEAH L(E A .
FEACBRZS R, ATLLEE I close () Hidk oMl iEs:e, Pl — A+, EaR 1 anfidaEs) ik
M A A e A B 2

WorkingWithDatabases/Weather.groovy
def sql = groovy.sgl.Sql.newInstance('jdbc:mysql: //localhost 3306/weatherinfo',
userid, password, 'com.mysql.jdbc.Driver')

println sql.connection.catalog
ZA iR S B EA T

weatherinfo

9.3 HIEEM Select 21

FATAT LA SQUAT R I7 (LR — A Rerh i fidiE . R E M HleachRow () ik, AHAR{E
FPATHISQLA I, [T SUEA T b B A TR PR AL, SR skE

WorkingWithDatabases/Weather.groovy :

println "City Temperature"

sql.eachRow('SELECT * from weather') {
printf "%-20s%s\n", it.city, it[1]

}
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Al Y v A A U A R a0 B

City Temperature
Austin 48
Baton Rouge 57
Jackson 50
Montgomery 53
Phoenix 67
Sacramento 66
Santa Fe 27
Tallahassee 59

FfilikeachRow() fEweather# FiFTSQLA ], AFRIZRMTATT. ZIaX BT Tik
% (IEN%& T ieachfiz ). i F Groovy KUk 95 ¥, K AT0] LA{d B eachRow () $2 fE
GroovyResultSetXf g kifilnlF g%, nf L EEM AL (it city ), el LMERIZRT| (n
it[1] ).

FERTHEIA b, S Sk R AR S . AnSRaE MBS PE AR, AR & S 4F—2E, eachRow()
5 — P EBREASEOX A BRI, —PHTFEdE, 5—1THTEE. TEEEN
AU —K (fESQLIEMHITZ )G ), HHLA— ResultSetMetaDataZLff| &%, MmH—1
L2 x5 R A — TR —K . A8 T AL — T

WorkingWithDatabases/Weather.groovy
processMeta = { metaData ->
metaData.columnCount.times { 1 ->
printf "%-21s", metaData.getColumnLabel (i+1)
}
println "
}

sql.eachRow('SELECT * from weather', processMeta) {
printf "%-20s %s\n", it.city, it[1]

}

7T R AR NI 5 Do €1 R el B O S I SR 1 PR B €
city temperature
Austin 48

Baton Rouge 57

Jackson 50
Montgomery 53

Phoenix 67
Sacramento 66

Santa Fe 27
Tallahassee 59

WAL PT AT, (B EARY, IRATATLAZESQUEEH Bl fl rows () k. ZH
1B Al — gt SRR A Ar ray List 2, 40 F iR
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WorkingWithDatabases/Weather.groovy
rows = sql.rows('SELECT * from weather')

println "Weather info available for ${rows.size()} cities"
X B AR (R H AN
Weather info available for 8 cities

WA firstRow () ik, MRS A5 —17. IRATATLAE FHISqU call() J7 ik
PATEME R, fHwithStatement () i, ATLLIR B — G TE B BT 2 B8 AR O M 40 S
MAEPITZ AT EIHBMSQLA W), TS A T,

9.4 FHIEFE I XML R~

FATAT LA AR e P RS B, SR )5 1 FH GroovyA: 288N BB AR R 2675 . F X A0 7
R T i i) dweathe rB BRI — I XMLE R (ZL17.19):

WorkingWithDatabases/Weather.groovy
bldr = new groovy.xml.MarkupBuilder()

bldr.weather {
sql.eachRow('SELECT * from weather') {
city(name: it.city, temperature: it.temperature)
}
}

X B A & A XML R .

WorkingWithDatabases/Weather.output

<weather>
<city name='Austin' temperature='48' />
<city name='Baton Rouge' temperature='57' />
<city name='Jackson' temperature='50' />
<city name='Montgomery' temperature='53' />
<city name='Phoenix' temperature='67' />
<city name='Sacramento' temperature='66' />
<city name='Santa Fe' temperature='27' />
<city name='Tallahassee' temperature='59' />

</weather> u

JLFZEASYT), GroovyMIGSQLEH FATRIE: 1 ¥t 4 s 19— XML %%
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9.5 f{#f DataSet

12939, IRMIFB R T il ab B AT — Sk Select ZR I TSRS AO4E R4 . AR AR a0 ) H J&
— e R R —2eA T, e RER AR T2V 8 kAT, FRATTT LIAR A s B A . My — Rk
e, FeN10T LIRSS B —~groovy. sql.DataSet, LAMidiEscdE. #A1H#E—4£F—TF.

SqlEidataSet () ikl — &L, HRE - MERAE—MFERERE, B4 LR
FRi9tT. ZJEFATAT LA FDataSetfeach () 7% (& SqlieachRow() 77k ) 1EAT Rk L.
A TE T EACS T, FATRE A FindAWVL() T EORIELS R, RPFHRAEET T, M3k
ITE A findALL() B, DataSet<zidiid Bt TIRATHE ML ¥ selectif Al # i€ (19 & AT i — 4R 45
HERATERGHX R EHeach () kR, A &EBECREEEE. Fitk, DataSet EH mixk,
{2 B B

dataSet = sql.dataSet('weather')
citiesBelowFreezing = dataSet.findAll { it.temperature < 32 }
println "Cities below freezing:"
citiesBelowFreezing.each {
println it.city
}

A 4 89DatasSet, XEH LI BT .

Cities below freezing:
Santa Fe

9.6 WHASEH

FATAT LA HiDataSe t M SORTINEAE , WAL T IEEAE . add () F7 EH— R 1Y
Map, FIHAHREHEEIE—1T, I FIUREHTR.

il i R G e B
println "Number of cities : " + sql.rows('SELECT * from weather').size()
dataSet.add(city: 'Denver', temperature: 19)

println "Number of cities : " + sql.rows('SELECT * from weather').size()

i SR 1 X B A SR TR -

Number of cities : 8
Number of cities : 9

WorkingWithDatabases/Weathergroovy

D weather R A7 MR B R LRI, SERRFORIXE Y, HMICRE= (ERE/E-32) *59. FHHERRE
ETFR2HY TRRBENT T, —iF&TE
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SRTTEAE G SR FISqlfexecute () EiexecuteInsert () J7ik, WITFs:

temperature = 50
sql.executeInsert("""INSERT INTO weather (city, temperature)
VALUES ('Oklahoma City', ${temperature})""")
println sql.firstRow(
"SELECT temperature from weather WHERE city='0klahoma City'")

AT T A RS Y i AT

[temperature:50]

it Az AR AISQLAT4, HLTT LALAZAL A7 BT S 7 M BR #51

9.7 iA18] Microsoft Excel

AT T LA A SqUAE K5 [A]Mlicrosoft Excel . QHSRAR T i 5 COMaActiveXZZ HLIN{FE R, 7]
PAFE — T Groovyf¥)Scriptomi; FHZRFE4E 11, ¥ FE X — 1, BR T HExcel 0 f5MySQL, FRA TR
e iLd AR aIE— N EE /6. §5E, fIE# 1% Aweather.xlsx ( GNF 2 ERAN
Excel, N|J&weather.xls ) FJExcel L.

A @ e temp HSR T o U B AL & — 424 Mtemperaturesi TAEER (W TAEEIE
i), BARANANE-1HR . Vil Excel (LA .

Temperature
19
12
New York 22

23]

g; ?ﬁﬁ""ﬁ" g_.. ___:.Um' elia Lt

&9-1  FATEAH FHGSQLVIA i —4~Excel U4

@ http://groovy.codehaus.org/COM+Scripting
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WorkingWithDatabases/Excel/Windows/AccessExcel.groovy
def sql = groovy.sql.Sqgl.newInstance(

""“idbc:odbc:Driver=

{Microsoft Excel Driver (*.xls, *.xlsx, *.xlsm, *.x1sb)};
DBQ=C:/temp/weather.x1sx;READONLY=false""", '', '")

println "City\t\tTemperature"
sql.eachRow('SELECT * FROM [temperatures$]') {
println "${it.city}\t\t${it.temperature}"

}

It A FH A A M Excel SCHAE HR ARG B 253 -
City Temperature

Denver 19.0

Boston 12.0

New York 22.0

TEJ HnewInstance ()0, FRA1355%E 1T Excel R sh FIExce LRI B . Hin] AAK A4,
IR, Al A Excel CIF % — NP8 IE 4 ( Data-Source Name, DSN ), Jiffi fIh &0
JDBC-ODBCHRE# .

WSRABREAS G, AT A SO E SRR R T . MR, FRATTEEAEWindows | i & 44
JEUR 4 (DSN )., HAsThd 7 ity Fab3ps B ag s 402 B iE T Em 71,

{EiX —3rp . FRAMEH T GSQLR ) e REEE . X FEER ], F-ATAT LAMIZAPIH fA]
FESR R DIRE R A7 25 . R 2 LIRS, JLAr B e nstial, FRATE9 RN BT DUE'S B AEA8HE T .

Zadix azs, Hl1%¥> TIRZAPIAIGroovy e Fi R . Groovy )83 —, fETERE
s SJavatE WUANALAE . F—3, AT AE X P15 T 4R A RS o



{5 FH B ZS A1

PEA R EWATH, Javall RRBITH ERSWHIES Z—. R Groovynl LIS {# FH, {H
BEIRAIR AT e £ IR 4 {4 FGroovyMlJava, 7E{# FGroovy I H o, Javaf s —ife id #F & X Fp 4
Y AR H W, o 22 2 TR A il I DL S51E S Sn S A9CARD , BEREHS BhIRAT4E N A Hh Rk >k F Groovy .

fEGroovy i fJavaftis, JEH R, HEE. MEE L%, ElavaPIEAGroovy Ui 215
VR4 T o Groovy i #: AT LIEZ 4L, GroovyZSn] LI shAS ik, WEtR7EsT it A HBEY
Frik. JavarP R AT LA RX SEZR VAR, GnSRATRERYTE, XA ZWME? FATE S EiL TRE
()R, AR B ] 203K ] A

AT E B G B & GiikJavafliGroovy 85, anfaffEJavarb {# i GroovyfUES , LL K nfa #E Java
rREIEE Groovy 4l . FRATHRHRZR QT AEJaval Ui H 8 F Groovyah 75 ik, #AH TR 4%,

10.1  Java #1 Groovy HI;R &

TERL Y, F_ATTAT LATE— N JavaZds | — > Groovy2E 8y — 1~ Groovy il A Hh SE AL € ThBE
Z JG T LAfEJavaZt | GroovyZK sk.Groovy A HiE A IZIhRE . E10-1)8/R TR & {f FHJavaZk | Groovy
N GroovyIHIAS i) 25 FhEFE

FAEGroovyf Ui {li FGroovy2s, R4, EESATLATAE. 31 R FEMAE TR
HKAEAPRAZ(classpath ) T, BEA RIS, BEARF IS . ZH— 1 Groovy A 1 E|F AT A Groovy
g, aTLAEFGroovyShell, ifif AN 7 JavaZs sh i FHGroovy A<, M| AT LA{# FHISR 2234841t
f¥JScriptEngine APL, WNRABFEJava i FGroovyZs, ERHABAEGroovy  di flJavaZs, FATa]LAF]
HGroovyBJEK & 4% (joint-compilation ) T B, iXLEHIEH P, AZETRE——N4A.

B, KB — FiETfTGroovyI & Fh ik . RJ5 HE — T 404 78 Java Fl Groovy H iR 4 { F
Groovy 2 FIIA
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T Groovy% « HETHE Javafthg

- BA g
E;§£¥1¥%/
f’\%’ifé JavaZk

FE10-1 RAEHHIavas, GI’OOV}@E FHIAS B4 733

Groovyfthd

10.2 i&1T Groovy {X#5

iz TGroovyUhS, FATAPAERE. — - EXHEIiZ Tgroovy a4 . GroovyZ: H gl {E
WA SR I pE T FROTAS 5 | A—A> W8 %) 2 i3 20 9K .

AT, MR Javaf IR EAAGE R ik, B R A 4 i 0 Ok G 5 A
(.class3CfF), ATLAMEHgroovyciidas . BEHATHRIFL T, AT LUMEPUTHR IR B Javaft
WARE S javadn % . ME—M X AR, FRATF Edtigroovy-all-2.1.0 jar LI fEclasspath T 1245
fEclasspath IR I —AM005 (L), X javarm S sl IARBIY AT H R PR 7. X —Javaff i &
{f (JAR ) fEGROOVY_HOME T BJembeddable H . 1 h— 1 0F, BFkNIA T8N
Greet.groovy )30, Hp ST .

println (['Groovy', 'Rocks!'].join(' '))

Tz 1E, ATEH Agroovy Greet . #AMMI, WNAAR B CHLE H40 1R Mlava 7 1is, %
fi Agroovyc Greet.groovyX¥efl|#—~4 HGreet.classi I, O£ EAFEA RN —FF
GARACHS A A, 2 S 28 B Javalty 42, H SRAR sUAEAH R 9 H sk FAIEE . 5 GroovyZE AN JF]
Y42 , Groovy BIASIE W I AT AL A B . AT LA - a3 st s AE 2400 B s i Hox B3 AW F v s,
AT LA TAE A T

java -classpath $GROOVY_HOME/embeddable/groovy-all-2.1.0.jar:. Greet

fEWindows I, i fI%GROOVY HOMESE: 25 $GROOVY HOME. #ijtH 4T -

Groovy Rocks!

XSEL R, AT LI LA I AR 2 R IR A T Groovy Ui, X 5 4wi% F143 & Javaft
PR FATATLLKH EA R . class X, SFITRMIARLAE. javami S BEALKE, W
PRV EA FOR AT, AT LALLX Fh 7 85 Groovy U5 LA RS TE 2 5 051 H wh i Hofth 5 55 7 — i

T IR A LR A HGroovy A FIZE i 77 .



104 #) A B4 %iFRA12 A Groovy #» Java 145

10.3 £ Groovy H{#H Groovy %

B2 AE Groovy {1 i Fl— 4~ Groovy 25, H T B (%2 AEFK AT classpath & . 7] LU FH
GroovyJEACHS, Al LAFEIRICHS 4015 % . class SO Il iz SC B FRAIERE . HIRATTHY
Groovy i35 | Ffl T—/~GroovyZsit, GroovyZ: PAZAEHY 2 FAEFRA T classpath £ 4& . groovy L
F; RLAR], WLLFREER 2 7FE 4. class 30,

%A —1~Groovy IR A% S f4-Car.groovy, WA FRAA, EMAEsrcHET

ClassesAndScripts/src/Car.groovy

class Car

{
int year = 2008
int miles

String toString() { "Car: year: $year, miles: $miles" }
}

FHBUR FRATT &7 — 144 FuseCar.groovy i SCF R Iz, 182 F X ke

ClassesAndScripts/useCar.groovy

println new Car()

B XA, F{ 1% Agroovy -classpath src useCar. &2 [ ahH 3| Carzk i SC{4,
EE, QIE—EH], R4 .

Car: year: 2008, miles: ©

RN R Carf 7S, MARBECH, L E—FEH
Fl.groovyn¥.class Ak,

WRATHEAE H IR -5 FGroovy MlJava, F&ATAI LAEBGroovy R (LS4 T H, T—
HEES,

Groovy AJ L J5 {6 Hiu i FH ok

10.4 FIABKEHmFREFER Groovy 1 Java

R Groovy 2 T Se AR i1y, BRFRA T o] LA A i HbAEJavarb (B . class SCHFsiJARSD,. 3k
H Javall) 7 15 FIK F Groovy 71759, XtJavaili 75 Bet-4 X 51 ; Al 1B Groovy JARSCHE ( Fif
et ) MAEFR T classpath I, 2508 T34 141 i Spring . Hibernatesk HAth HE 48/2 1 19 JARSC
st P T

WRIEATTH A Groovy IEARAS, MAEFTY, NA/EREVE? o, M4Fk{100Iavaiiimsi KA
JavaZRif, WPRBEAHFIFWE, javack gt il LERNEMIavadi. it javacktGroovy
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AT 2 AU . SEhfgroovyc LHFEE A4, HHA 141% Groovy AT, & e 5 A AT
Eﬁ%%hﬁ%,#ﬁﬁ%ﬁﬁmo@%ﬁﬁﬂﬂﬂ$ﬂﬁﬁﬁ¢ﬁéﬁﬁhwﬁ@ﬂ&wwﬁ
L, i BT i AR TR (AT A iE P g roovy caitE

FH RS S, AT B - jHibRE . - IRTE TR JavaditiR ae . (10, f&
FIHATE—A, {RAFfFAJavaClass . java LI

CIa'sSgsAntlScriptslmg\(aCIasst-éa i

//JavaX i
public class AlJavaClass {

{

System.out.println("Created Java Class");
}

public void sayHello() { System.out.println("hello"); }
}

BATAA —AMRAEAE UseJavaClass.groovy LA YA, BT T X~ JavaZs .

ClassesAndScripts/UseJavaClass.groovy

new AlJavaClass().sayHello()

BRGSO, FoAi T8 AGX NS : groovyc -j AJavaClass. java UseJavaClass.
groovy -Jsource 1.6, -Jsource 1.62xfn[ikfyikisource = 1.6% % Javadiitar. i
javap # B A M F W, &k M AlavaClassfE N — il M JavaZs , ¥ E T
java.lang.Object, [fjUseJavaClass{/ J& [ groovy.lang.Script.

PATBACE, WA —VIIER . 22T olan4:

java -classpath $GROOVY HOME/embeddable/groovy-all-2.1.0.jar:. UseJavaClass

AR %2 E B a0 i

Created Java Class
hello

A L) 5 Java CaE tAE DT H iR, fEGroovy s 4k 4 F H AT L5 JavaiBiss 46 s B —Fhar
ﬁ,/I\LEI Mo &ﬁ]jbj'{ﬂﬁﬁﬁmr{f}zﬁﬂWln i H’]ﬁEE ﬁ!l—Z:M l‘lf:J:'ﬁ’fﬂT%EEIEJ%MﬁH—%o

LE A REAE T B 0 T Tl Ak s X P T fEJaval® i B3 X RRE Y Groovy (RS,
BT AT AN Iavarb 8, F—T73RA0TEE 2,

10.5 7 Java HE|E51%1E Groovy AE
Groovy MIEEA: (19 57— JREE ST R AL, (Hlavaik i A A X — &, S AT, 15
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25 T-Groovy I sh 45, 7EJavarh 67 F] 60 A1 I A 610 Groovy J7 LAEH faT B2, 45 Tlava B FFik
FeAi 1R DEAn MR AT B 92, Groovy EH AT, i HLAT T3 AT A AR RS HEE 0.

Rk s, NS AM, YGroovyll H—1Hr, ©HREFH T —1% Hcall ()8
Rk . BfEJavarhp B — A, ATATE —-MEEZHENAE. WRGroovyHSE [[] ]
fIEHRSES, BNTUAffcall() hiEiEd XL BENES,

A EFHRATEE R, 7EJavah 82 1A% 58 a3 7 5, A8 8 — 4> Groovy
H——AGroovyClass, HAHPIAEZ AR Fik.

ClassesAndScripts/AGroovyClass.groovy
class AGroovyClass {
def useClosure(closure) {
println "Calling closure"
closure()

}

def passToClosure(int value, closure) {
println "Simply passing $value to the given closure"
closure(value)

}
}

useClosure () 7 A SFTEN— R IE B A TR L4161, passToClosure() HiEa¥ 1%
WEN S — L SAE 3 A TR AL A .

B A JavaFifl fluseClosure () ik, i1 B4R T call() I moscs], 185xkE .

ClassesAndScripts/UseAGroovyClass.java
//JavasX 5
public class UseAGroovyClass {
public static void main(String[] args) {
AGroovyClass instance = new AGroovyClass();
Object result = instance.useClosure(new Object() {
public String call() {
return "You called from Groovy!";
}
3

System.out.println("Received: " + result);
}
}
JavaFllGroovyf CRIRE AT LUK & 4, o] ASM 5 4ie . WA 4%, OIS Fgroovyc -j
UseAGroovyClass. java AGroovy- Class.groovyfiid . RIGHATATLI#EHjava -classpath
$GROOVY_HOME/embeddable/groovy-all-2.1.0.jar:. UseAGroovyClass#ird iz fTlavafthd.
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FoATHE Javarh B ([ 44 6 B S 1) S B OCHE UG 18 4 Groovy, Fuid ke, TR & LR 42k

Calling closure
Received: You called from Groovy!

P — M2 S AR AR AR, i 147EpassToClosure () ik pyiE It &3«

ClassesAndScripts/UseAGroovyClass2.java

//JavaX &
System.out.println("Received: " +
instance.passToClosure(2, new Object() {
public String call(int value) {
return "You called from Groovy with value " + value;
}
)i
Javart i X — U call () 742l — 1N ES:, passToClosure() J5 2 7EGroovy BR 45 1% 5 8
W—AME, T e b2 FE 5
Simply passing 2 to the given closure
Received: You called from Groovy with value 2

AT LA G cal L () Ik B H AL 2. B F R BEARANTT ., Groovy2s AFAT]
ﬁiﬁ@

ARG T 1EJava I8 Fl Groovy P A1 . e 77 1] B9 78 FH AL 2 At 18 5 . 7Ehttp://www.jroller.com/
melix/entry/coding_a_groovy closure_in*', Cédric Champeauii s~ | 4] 2 — |~ Java /i i 24 {E
Groovy¥i (1) —1~ 414,

TA1E o T o AR AR s FIERE— F e MIava i Groovysh 25 ik .

10.6 £ Java i Groovy &%

Groovy A] IEIZFTIRM A J5 i (58 =3R4 ) XS A RE M Tavarh H AR, X
ATEGRERT, XLAUIEF WIS P IE AL . ENTHEBITR= A4, (ERARIRATE M Iavarb i H]
A, AR G S R A ) (SCE R ). RS T, RA A5 i Javad
BEAR UG IE, SRIGISTTIS A REHEAT AR . X7 B RARE Sy, (R ZHI{E Groovy!

B Groovy W # 3L T GroovyObject## M, i A — U fEinvokeMethod ( ) F455E )7
ko VORI ERMMN RN AT, BB SE. fEJavaiX—if, invokeMethod () 7]
LA I8 FH Groovy H il T 4a R sh 5 8 LB ik .

A D@L BT HRE — T o QIEE—Groovy2s, Horpfl & —NREEE 7 ik
HEREANAFAER TS R, ke A

method Missing(),
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ClassesAndScripts/DynamicGroovyClass.groovy
class DynamicGroovyClass {
def methodMissing(String name, args) {
println "“You called $name with ${args.join(', ')}."
args.size()
5
}

XA HGE RN, BR TmethodMissing (), ‘B BA LFRETT . FAX KA LIEZT
A, BT LAFRAT DL n] LATE & L i s ] s . B M Javasm 8 HIFRA TR A i, vl
HlinvokeMethod (), Jf¥f J7 ik FM—A S5 BEHE 4 E, W R Emrns s .

ClassesAndScriptstalIDynihiiCMethoa;iaifi'

public class CallDynamicMethod {
public static void main(String[] args) {
groovy.lang.GroovyObject instance = new DynamicGroovyClass();

Object resultl = instance.invokeMethod("squeak", new Object[] {});
System.out.println("Received: " + resultl);

Object result2 =
instance.invokeMethod("quack", new Object[] {"like", "a", "duck"});
System.out.println("Received: " + result2);
}
}
FATEIE 17— DynamicGroovyClass 3, 4 HIEL T —~GroovyObject2&® ( fif
A Groovy X RARSCHF ) W95 I M. MAIXAGIH, BATATATEZE FRAMERI %, G4Esham Al
it Y. — B .GroovyH I B # ik, B2l i 3 LA Groovy 77 143 U 3 5 S Ab B 5 =37 7]
IE S B E . Groovy 2 Wi i Fe i1 M Javadig #1798, M F HE A T LB 1 .
invokeMethod () 235 gl i FH 7 k2R [ fA) 43 AT i 17 £ 6,3 3] 3] Javadsif

You called squeak with .

Received: 0

You called quack with like, a, duck.
Received: 3

QR Groovy [A by K& 2 J5 R 6 vk S0 AT 008 FH 09 7 o, B3 K O BRI AT SAT s L T
invokeMethod () ¥4 23, I HE & b Ab FIZ 7 v AT RESS 90 1 () S

MIavarn] LLS AL (il Groovy2ks, X s 8 FR, AEEITEEREIAN, FHERikE —
I MJavarh i il Groovy 2 (45 .
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10.7 & Groovy H{#H Java

7EGroovy H {ifi fflJava fa] 88 HL B #2 . ISR IAT A 1Y Java2S RIDK M — 841, AT LURTEJava
RS A X SR T TN 1M, GroovyBHA S S AREZEAZN (S02.177), Kk, RIEATE
HHNEE LA (Hiljava.util.Date), EEMAMITLIT, THHFA

TN SRAR (] — A B O fJavads, 8UE N EARMEIDK P 2E, 7EGroovy H ] LA TEJavarh IRAE
SAEANT. HRESA T HEREE, SEEHENSRES KRG HEN. MiEfrgroovyht,
A LA - classpathiE W45 & . class L BRIARE KRR . dn SR ST AT 109 Groovy U 7E
[M—H®TF, WATEEIZETEE %,

RATE—A B RERKSNTE —14% HGreetIavaltiavaZs, & /& T com.agiledeveloper
£, mMHA—"staticHZsayHello(), W .

// JavasX 4
package com.agiledeveloper;

public class GreetJava {
public static void sayHello() {
System.out.println("Hello Java");
}
}

AT — > Groovy I A< i FiZ 7 ik, L B S 41k JavaZ GreetJava, XKEE
£ ./com/agiledeveloper H 5 T 4= {2 4 Greetlava.class, HAEaE () E2Y4HTH®. REHE
UseGreetJava.groovy (A P A — > Groovy A, WA .

I
. Bl it

/! T ¢ i
riigzrlab e et poimiEatE T flea i alls - jH,_

com.agiledeveloper.GreetJava.sayHello()

Bizfriza, R Agroovy UseGreetJava, ZHIALIAZ1T, EJEHGreetJava
K rsayHello () ik, N R34 Fiw .

Hello Java

WMREIMATELTERT, BRIMDATLUMHE, REFEICHEIRE- classpathikli,
(B € 23 GreetJava.class{i F~/release/com/agiledeveloper H 3¢ T, HA~2F1 1 home H 3.

$groovy -classpath ~/release UseGreetJava

X, FARAHGHE T JavafliS, SR/STEGroovy A sh i I T 1519, AR
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i I Groovy Ui, A4y il JavaflGroovy., AJ LA HIHE A4t A LR .

FHAERTA 1 Groovy U AR #7 22 . iiF: . GroovylIA—fidi it groovyfr i . T ikl
B4 IR A 1 1 Groovy B A

10.8 M Groovy #{#F Groovy Ri7x

Groovy [ AS O £7 1) 15 ) B 3k XA J5y BRTF IR AR08 p 3 N4 g 35 . R AT LA B84l
groovy i &P TIXSEIA . i GroovyShe L 1S, FRATTA AT UM HiAth i) Groovy B A F128 rf i
Efl. FTHE—FT:

ClassesAndScripts/Scripti.groovy
println "Hello from Scriptl"

X HA— 44 A Scriptl.groovy FSCIF, B TR HAE I 55— N4
B —ERIAANAT, A0F RN

Script2.groovy

ClassesAndsScripts/Script2.groovy

println "In Script2"

shell = new GroovyShell()
shell.evaluate(new File('Scriptl.groovy'))

WE¥ 3 &P X3
evaluate(new File('Scriptl.groovy'))

AR .

In Script2
Hello from Scriptl
Hello from Scriptl

{EfGroovyShell, FATAILAFEATATSCHF (84558 ) thst A< flevaluate () Jrik, LI
TTZIA . XIRES) o (A2 (FLEBABISN ), WEFATE AR — eS8, i%/E 2 FME?

ClassesAndScripts/Scriptiagroovy

println "Hello ${name}"
name = "Dan"

A AT B — A5 name . FATTAT U FH—Binding SC sk SFE A i, 40 F iR -

ClassesAndScriptsIScnpﬂagroavy IR
println "In Script2"

name = "Venkat"

shell = new GroovyShell(binding)
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result = shell.evaluate(new File('Scriptla.groovy'))

println “"Scriptla returned : $result"
println "Hello $name"

fEAERAR A S, RATEIE — 17 hiname (5808 AT 319725 5 2 A ),
LAl GroovyShe LI SEIY , FAT ¥ FTHIBInding X G4y T8 (B MHANATIHARA — 1
XFERIXTR ). SR BA B R AT LM (BRI &) AOR IR A FrmiE iy 28 & 7 .

GINEEAMEIRE TR (I

In Script2

Hello Venkat

Scriptla returned : Dan
Hello Dan

IR A 223R [0 —AME, A TE ] AT evaluate () A7 EERVR EHEE BT, WRETHE G F B
N e

FERTETREIFrh, A PR AR R B B (Bind ing X 4445 T GroovyShell, HnSE A7 A
W HAYbinding, M2 K580 M B A binding /T, AT R S48 —4 51
Binding 5C fl , 7E 1% 5C 5 I 8 ] setProperty() K ik B0 & 4 f{H, I8 HAE K4 &
GroovyShe VULl i — 2%, W FAfs:

ClassesAndScripts/Script3.groovy
println "In Script3"

bindingl = new Binding()
bindingl.setProperty('name', 'Venkat')
shell = new GroovyShell(bindingl)
shell.evaluate(new File('Scriptla.groovy'))

binding2 = new Binding()
binding2.setProperty('name', 'Dan‘)
shell.binding = binding2
shell.evaluate(new File('Scriptla.groovy'))

X BACT A 0

In Script3
Hello Venkat
Hello Dan

QN SR A8 ) A S 33— S iy A AT S8, T LU FH GroovyShe LUK 4 run () 77 1 K/t B eva-
luate() Ak,

FIIGroovyShell, n] LAFSFAMERAT AT BEIAS , 345 HAF 32119 Groovy  CHT i — B 40 Sk A T

—FEEAER A, AL BIATIE 55 T B SR A AE AT & I REAC o, SR T AR R ) 1B 17 1 e/
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%, A, AR T AR FRA M E I TDSL.
FAT3E T el M Groovy £t 1% v i J Groovy I A<, F ik F — T anfal M JavafC it iy i
GroovyfHiA<

10.9 M Java #{EH Groovy BZA

AR Javarb (i FH Groovy A, FeATTRT AR ISR 223 (JSRE[Java Specification Request,
JavafilFEiFK ).

JSR 2237EIVMAIIAIE = ( 2 LM AT B Javal) A FRIF B350 ) Z a4 T —/EHiE, ©
hJavafll—EESCE T ISR 223 AT B APIAY I AGE S 24 T —MdrdEsc 5 =, 7EJava SHhFk
fITAT LA R 23148 FIISR 223, TiiJava 6% 22K IAALE T ISR 223,

5 Groovy#i ., HASCISR 223X Fpik £ HE S IVM B EALIE S, GroovyXfJavafliGroovyf
KA S T BERRAIK T X2 T B AR .

B M JavaFiF I —A4 (AEGmiirny ) A, TFEMEFHMAS (3, mMAs 98 n] DL i 8
ScriptEngineManagerf#jgetEngineByName () A ik k1% . MIavafCG 37, D023
Al ¥ eval() ik, 2l H Groovy IAS , 75 B8 {4 .../jsr223-engines/groovy/build/groovy-
engine.jarfEF& {1 classpath F .

TATRE—10T: MIavah 3 A7 —4~/MAGroovy A<, ( #EJavarf, FEAMFRIR{T1IFA .0
FISH, XFh SRERT B2 MK, AFEHANG]FASERFEFAATERL, A RSB EEE
RN )

Nﬂmhquhvalndﬁmuudﬂtauhuﬂhrﬁﬁﬂtﬁ-
// JavaiX &

package com.agiledeveloper;
import javax.script.*;

public class CallingScript {
public static void main(String[] args) {
ScriptEngineManager manager = new ScriptEngineManager();
ScriptEngine engine = manager.getEngineByName("groovy");
System.out.println("Calling script from Java");
try {
engine.eval("println 'Hello from Groovy'");
} catch(ScriptException ex) {
System.out.println(ex);
}
}
}
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i .

Calling script from Java
Hello from Groovy

TEX A, GroovyIASHHRTE T & 4heval () TERFRF R SE . B B A—ik
XA FANE], ARG =0, AT ReTESCi b, TERI ALY, fEXHEHED, 5%,
WAEARFER GO, Fefi T2 eval () Jrik gy HAth v LA FHiReade ri EEZARAS .

U SR A £ 1) 2 2 V8 F A Java e PR BTl 45 52, FRATAT LA Feval () 7712 #0bjectik [[]
EE SRl

X APk, F-ATTAT LAFETavaiy FH N 18 FAEAR] Groovy B . 41 SRAE ] I AR {415 — e 224,
Lt anisi MJavarh B 2 (H Z 4L Groovy i Al ) — 1 JavaXt 82, T84T LAf# fIBindings.

Bindings & —~Map<String, Object>, Effif§XI & v Ll — 4 H &AM IKE .
ScriptContext R IF AT | B4 1 2 5 0 H A JavaXt %, tnBindings. IATAT LG 25
(RS2t 5HAZE , W n] LA A 7EScriptEngine L {di Flget () Flput (). GnRARBAT
IR IAS, EAC S 4Rt — R R B9, AT LABIEARIR BT, H7EiFeval ()it
fifi a2 | F S,

N HFE— MJavaf 5] Groovy I A& 126 S 500 1 1 .

MixinglavaAndGroovy/ParameterPassingjava
engine.put("name", "Venkat");

engine.eval("println \"Hello ${name} from Groovy\"; name += 'I' ");
String name = (String) engine.get("name");

System.out.println("Back in Java:" + name);

XBAU R I
Hello Venkat from Groovy
Back in Java:Venkat!

FAIEHput () ik AL 4 & 3% T —4String¥f4 ( HAH kVenkat ), [FIATK 4 S name
WA AR AT T namei M5 &, FRATE T LUE B IE. TEJavali, #iEMIAS|
% EiAMIget ()7, Al LASRAHZAE B 1 24 i

ISR 223484 TIPSO I IRE ), 3 SCRFR A S AT A A PR, AT A4
ATl InvocablefinvokeMethod () flinvokeFunction () X PNy o , AR]85 4 (i F— A4
WA, ATRAGEFH Compitlableds 1, LA 4 4 iR iZ il AR

AFE T HIScriptEngineManager, MJava i i LL{# FGroovySc riptEngine, iXFIM
Groovy N {#i[lGroovyShellfR {4 . “GroovyScriptEnginel run () 75332 — AN A SCF 4 Fi—

(D http://groovy.codehaus.org/Embedding+Groovy
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A~bindingZBhr, HrhiZAR & ST IAA T ZNSE. WRMANCE 17, En] DI
HEFETHA, XA@ AR IE S IATE avalii 55 g

A 1E = JavafCiG R iR AL . class U IT AT IAREL . B I H AL A Tavads, HF5 2005
H.class3{ff, s & XEAEMIARMAETK AT classpath T o 215 M Groovy H i [l Javas
GroovyZE N EMIEXHEE K . Groovy UG S th ik I LE S TR T o A —V0tE, & 70]
PAFH-HEHE FlGroovy Fillavaftas, AR AT LATE [ — % 52 b A FH X PRl i & JCAE M1 7 5L
AbFE

ARBEHGTIE, IRATAT LAEH 25 #5 | AFEH GroovyliiA . Br A1, Hi1aEHIE Lt
Fi2k B IDKHJavaZE B0, AT AFLE T Afal 76 5 sR 4 A © 9 Javas FlGroovy 2 i ) 1 .
IRA{# FHlavafGroovy 81 Al 2% 57 FH 58 4 1A 565 .

REIENIH, T—HRAVEES], 3h8 . RIGH)Groovyifi & 7E LA B KA 7K .
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fEJavart, RS PTATEIZ I TRHERRIT IS5, LAIRBRIFMIZE. KMk, TN
28 R, ATIRRR T AR @2 A#ESE . RIMNEEAEBTTHBR— X228, s
LB ARG T —ZFBELARE. B —T, WERATLET A YIRS, ST R A
P2 ISR A, ShASHBER I A TR, RS SR RN, |ATWANE AT 2R B ot e,
T, NHEAES T—EGroovyH, JoémPEstHRit T ix—IhfE.

il FHIC S M BT R R L, TT T R 2 AP BRI . BT A PS8 — KA sl s i,
Zos FTER) EEWeb i FHRT, 1E7E MJIava# [61ff Fl Groovy fGrails. flfi 1497 Sl EIG , Tk b
BT R TEBA ARG, X ERE L — L & A BURNA A 52 508 AR ) Foks 1. @S
HEBOTFRFERE G, RAMEHGroovy T4 Al —E8 5 B IR 1B T A shfbE i, i  Har
O, NIRRT AT R RCREE R TR .

A% #2 ( metaprogramming ) B E Hi S BB RER YR, UERERF A 5. f£Groovy
RUFE Y shAS T 7 i e 2 18 ( MetaObject Protocol, MOP ) 21 73X FhEE S . FFHGroovyH
MOP, QI . Ji’5 FoullilFn s | ARSI ZERES

fEGroovy ', (HFHIMOPH LAshZA M T, H BB it R s, iz LR ATA
XFNERDE . X RITA S T & 25, H N Grails/GORMESE (S F T %450, AR A )& B .
& BIMOP, 7EGroovy ™ ] AR N ER SR EIE H (B WH195 ), Groovylias (S WEE17
) WAREIMOP. FHit, MOPERATE ¥ MR R N EEMNM S — ., AZHE i JLERT
FEMOPH ) —BEHE 2,

A TR 8 I P DRI ZEMOP, — 4~ EGroovy X AR, — 4> J&Groovy W{a] f# #rJava

X G Groovy M R IT LM SARIN2F— F AW EREME AR, BJaiRitanfrs

ENVITIRUE 38

— HLIR AR T AT rh B S, ARAEA 2 > 55 1 2% o ) el 4 800 B T T e
3TN 4B IR R W TAEE F TR ) 2 e i ARG U . SJE, FRATTK LIS 15345 5MOP
FAREIITE
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11.1  Groovy &

Groovy#2 it iy RiGEHE—IFF AT fE i AR, HILWnRE T A FIMOP, AT 221 %
Groovy X} 4 HiGroovy I 7 LA FE

Groovy Xt g A BN ThREAYJavast R . 7EGroovyH, Groovy 4 H 4t JavaXt g HA
LT . A, X FJavaXf R MGroovy Xt AW, GroovyHAbH At EARAY .

FE—~Groovyhi i, AT T& (=263 4 : POJO . POGOMGroovy$## . POJO( Plain Old
Java Object ) St i JavaXi 42, A LL{# FJavasJVM I a9 HAhIE 5 %618, POGO ( Plain Old
Groovy Object )& fHGroovy4i 5 X4, ¥ 8 T java.lang.0bject, [FAf#L535 L T groovy. lang.
GroovyObject## [, Groovyf=#i#s /29 & I GroovyInterceptablefGroovyXt4, BHA HiFf™
HIhie, —2®ME1HE. GroovyiXFEE L AIGroovyObjectiE M .

//iX & GroovyiR X & F GroovyObject. java#y—4~ 4 &

package groovy.lang;

public interface GroovyObject {
Object invokeMethod(String name, Object args);
Object getProperty(String property);
void setProperty(String property, Object newValue);
MetaClass getMetaClass();
void setMetaClass(MetaClass metaClass);

}

invokeMethod() . getProperty()#flsetProperty()f#iJavaxi$ B T EEMzhAN. 7T
LB EN TRl B, getMetaClass () filsetMetaClass () izt B
FZHPOGO LTI E A . 7EPOGO EIF AR ERIERES . —H—RgmEzIvMb, 3
Mk A BB B T X R Class T o A AT AT LA i 38 ] setMetaClass () & & & 9
MetaClass. XL N T—FXTRIEZITRHEM T & B ZEAIRRHE

TH#EATE — FGroovyInterceptablef 1, R —¥ & T GroovyObjectlbric 1,
FEH CiZEAOMXEmN S, K EAETERA, A REENTEREREER, ST
invokeMethod () 2.

/ /X ZGroovyiR X 4 P GroovyInterceptable. javaty—A~ 4 £

package groovy.lang;

public interface GroovyInterceptable extends GroovyObject {
}

Groovy 3§ Xf POJOFIPOGO# fT L4 #2 . X FPOJO, Groovy#E# T MetaClass [ — 4>
MetaClassRegistry, WE11-1f77R, H—Jf, POGOAH —PE|HMetaClass s .

BIATHH— TR, Groovy& kg B R4 2 —4POJOKE & —1POGO., Xf T A [ g%t
FHAR . GroovyHI B H AR,
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MetaClassRegistry b-» Map —3 MetaClass

A

v

Class (for POJO) [GroovyObject (POGO)

E11-1 POJO. POGO f H:MetaClass

Xf F—4POJO, GroovyZ: 2= i i 2% ( application-wide ) f{JMetaClassRegistry Bt & [
MetaClass, ¥ L MAZEFAE .. Hik, BITEE HMIMetaClass b AR {a £ 4% 2 al ik
#ROG e T POJOJRL S 1 771

X F—1POGO, Groovy2x KH — &AM IR, ME 2R, RN ELHT
GroovyInterceptable, AR 4 F7 A &9 FHER S84 % 45 & ) invokeMethod ( ) » 73X M E2EE 4814 |
FATTAT LA 3% eh 25 SEBR Y A i, {26 A0P ( Aspect-Oriented Programming, [ i1 77 [ i 2 )
HIHERAE R AT RE

W i cavL () Hik '
( N REAHE

methodMissi
ng()?

@ﬁl 'fi#]methodﬂissinga
@Fﬁ"ﬁﬂ’-]invokenetho@

FI11-2  Groovytnfal 4k FEPOGO - f 7 12 i

m.‘ﬂnissingHethodExceptioD
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ASRiZPOGOM A S #lGroovyInterceptable, Ii4GroovyZ: Ak EIMetaClass YT B
%, 2, EEAER, WAEKRPOGOH & L. WRZPOGOMR A XFEMIT%, Groovy
SRR, R F B R ClosureZS A, Groovy&RIRIE, &R LA
FH. N3 Groovy B £ $k FliX FE Y B F B, EoMEmE MR, RPOGOH — 14N
methodMissing () AY77 ¥, WA % 5 2 . 5 W T POGOR invokeMe thod () . 41 R FRA TTEPOGO
R T XA, EEEAL invokeMethod () BYEKIASEEEZS H—1"MissingMethod Exception
SE, ULRHIE A R,

BAE, EREPE— TR HERILE], A AR R 2SR 35 Groovy ) 77 240 BE
T ACHS, 220 2 B E O T Groovy A THEAN ik (e USRI, i &% E 11-2):

ExploﬁngMOPnestMpthodlnmﬂon.grdovy

class TestMethodInvocation extends GroovyTestCase {
void testInterceptedMethodCallonP0JO() {
def val = new Integer(3)
Integer.metaClass.toString = {-> 'intercepted' }

assertEquals "intercepted", val.toString()

}

void testInterceptableCalled() {
def obj = new AnInterceptable()
assertEquals 'intercepted', obj.existingMethod()
assertEquals 'intercepted', obj.nonExistingMethod()

}

void testInterceptedExistingMethodCalled() {
AGroovyObject.metaClass.existingMethod2 = {-> 'intercepted' }
def obj = new AGroovyObject()
assertEquals 'intercepted', obj.existingMethod2()

}

void testUnInterceptedExistingMethodCalled() {
def obj = new AGroovyObject()
assertEquals 'existingMethod', obj.existingMethod()

}

void testPropertyThatIsClosureCalled() {
def obj = new AGroovyObject()
assertEquals 'closure called', obj.closureProp()

}

void testMethodMissingCalledOnlyForNonExistent() {
def obj = new ClassWithInvokeAndMissingMethod ()
assertkEquals 'existingMethod', obj.existingMethod()
assertkEquals 'missing called', obj.nonExistingMethod()
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}

void testInvokeMethodCalledForOnlyNonExistent() {
def obj = new ClassWithInvokeOnly()
assertEquals 'existingMethod', obj.existingMethod()
assertEquals 'invoke called', obj.nonExistingMethod()

}

void testMethodFailsOnNonExistent() {
def obj = new TestMethodInvocation()
shouldFail (MissingMethodException) { obj.nonExistingMethod() }
}
}

class AnInterceptable implements GroovyInterceptable {
def existingMethod() {}
def invokeMethod(String name, args) { 'intercepted' }

class AGroovyObject {
def existingMethod() { 'existingMethod' }
def existingMethod2() { 'existingMethod2?' }
def closureProp = { 'closure called' }

class ClassWithInvokeAndMissingMethod {
def existingMethod() { 'existingMethod' }
def invokeMethod(String name, args) { 'invoke called' }
def methodMissing(String name, args) { 'missing called' }

}

class ClassWithInvokeOnly {

def existingMethod() { 'existingMethod' }

def invokeMethod(String name, args) { 'invoke called' }
}

AR HUESE, PR, 1 E Groovy IE AR FA T A BRFE AL 2 7 7

---------

Time: 0.047

0K (9 tests)

1.2 BEWHEFZEERMY

FEIBATHY, Al LA f— DX R TTERIR T, DI i SO & R — R T X%
RTINS SIS MBIAT R, X— R A e AT LA SEEINAT 2, 3 T LA ) 26 Y — S8 545 7
AT
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a] P4 f# F MetaObjectProtocol fi¥) getMetaMethod() ( MetaClass ¥ J& T MetaObject
Protocol ) kiR — 1 J0 % ( metamethod ). QIR TIRHE— - staticHik, W LA flget
StaticMetaMethod () . ZE3RAF HAR T AUFZe, I ATk 4L 77 ik M R EUE ' ——getMetaMethods ()
fligetStaticMetaMethods () . 2Bk, fif figetMetaProperty () fllget StaticMetaProperty/()
] LASRIG—~JC/BYE ( metaproperty ). W5 H R b & R AL, MRS EMTE
P, FAE M respondsTo () KidE /7, f#iffihasProperty () Kirf@ts.

FR4EGroovy LY, MetaMethod “#F/n—~JavaXt$ I, B 17 AE A ST FZ i,
A B Method ™, WRAT — DIk AFAE, RATTLLEfgetMetaMethod (), A HTRIEH
MetaMethod & H Ak, 1§XEE:

ExploringMOP/UsingMetaMethod.groovy
str = "hello"

methodName = 'toUpperCase'

[/ BFTRAAMAN, MARRRGLH

methodOfInterest = str.metaClass.getMetaMethod(methodName)

println methodOfInterest.invoke(str)

ST FHR = T .

HELLO

IATA LSS TR RS IR 2 5. 1T LA I i A 3K 75 4 70 sh 258 FlZ T

BHEXT SRR ALV, TLAME F respondsTo () ik, TR EEQERIEE
RSB, BEERNTENLET, UKLLES AR EAZ T ENSE, L& —4
MetaMethodll3, H uffVCRCAHY ik, FofiTa it — A7k i — T .

ExploringMOP/UsingMetaMethod.groovy
print "Does String respond to toUpperCase()? "
println String.metaClass.respondsTo(str, 'toUpperCase')? 'yes' : 'no'

print "Does String respond to compareTo(String)?
println String.metaClass.respondsTo(str, ‘compareTo', "test")? 'yes' : 'no'

print "Does String respond to tolUpperCase(int)? "
println String.metaClass.respondsTo(str, 'toUpperCase', 5)7 'yes' : 'no'

TR B Y

DiX L fMethodfE i /E java. lang. reflect .Method, —iF & 7§
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Does String respond to toUpperCase()? yes
Does String respond to compareTo(String)? yes
Does String respond to toUpperCase(int)? no

getMetaMethod () fllrespondsTo () fR 7 {#H . XF TE &K FA Tk, FATAT LA S b 12
7S8R L 4 X 2 U5 i . getMetaMethod () 1 respondsTo() A 2 1% Java [z 81 H 11
getMethod () AEEARRERFFIFRAITIE AS B Class AR . TEARA R, WIS 7 1
AEWATATIE S, MBS A RAR TS, Enul\EAFE ., XER Y, X ENRE—ME
ZR PSR, MiGroovy ¥ HBEVERT LR .

fERT LA e A T — e AT s . IO T GroovyXfbooleanfF5 ik b B ( TH &
FEAZ 02717 ), respondsTo() iR [l jEMetaMethod i) — 913, A RIRATTE S8 4]
P TIZE R (7 4RAERT ), R PAFEEM 4, Groovy£sik [Mltrue, #NE[E false,
Rt FRATTAS 2 i A 7 BT IR [R5 R A K/ N B K TFE——Groovy & A 18O {1F 5 .

1.3 EEIFEIFTR

B 1A A 2 ) A AR P 2 i 7 s ST 2K, £EGroovy b, A5 Hifth b 4575 (8
Vi@ AR AT ik B s BERRAT T L — A StringSCH 6, H— T xR, iR
TEIE AT E L AR R RO R B, RIFEE S EN]. T/ —ir,

ExploringMOP/AccessingObject.groovy

def printInfo(obj) {
/7 B P AAR A iy N AR
usrRequestedProperty = 'bytes'
usrRequestedMethod = 'toUpperCase'

println obj[usrRequestedProperty]
K
println obj."$usrRequestedProperty"

println obj."$usrRequestedMethod" ()

VES

println obj.invokeMethod(usrRequestedMethod, null)
}

printInfo('hello’)

R R B R

(164, 101, 108, 108, 111]
(104, 101, 108, 108, 111]
HELLO
HELLO
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BEhASEH— B, AT MRS ERER 1], A SICSFR—MIEREADN
GString, FEATEACHSPAREE, BIHH— 7k, EXE A S HinvokeMethod,
B i MESHNRIELE (XFMEN FEnull ).

B RrA RN, FAITLAMEHproperties/®&fE (mgetProperties() Ak ),
R R

ExploringMOP/AccessingObject.groovy
println "Properties of 'hello' are: "
"hello'.properties.each { println it }

Ll (1

Properties of 'hello' are:
class=class java.lang.String
bytes=[B@74f2ff9b
empty=false

ATEIE T Groovy TP — L EER AN . A TixXx—2al, T L it — 455 EMOP,
M Groovy WAl TAE, LK Ana] 5543 A FIMOP A |



{5 FF

FEGroovy 1 A] LA 2445 i SC B THT [9) /7 T 4 #2 ( Aspect-Oriented Programming, EJAOP ), Lt
W EEEESO RN, A =MD, SARAERRNTE RS SRR
H ok py S, FRATH M2 AT E BRI ( Before Advice ). J5 B ( After Advice ) FIFRGEHENIL
( Around Advice ), A& #UCEIRA TR e R EZ ATHATRYNRS, 5 B EIE R REITT
ZIEA AT, MAGEEA TR € WRIEIIT. 7EGroovyt, ffi FAIMOPHE AT LA SE HLiX 4
EPCERI SRS, AT ZAEE 22 i T HaHESE.

iX BN T HEGroovy P BT B B B A 7. B R, E4ikMetaClasst:
o IEXTZAEHEALE, FTELIGroovyInterceptablefZ i, MEKANIAREMIMEE, SH =%k
E—MavaZs, HEERITENERGIALER, WE—FFXEES. AEENTHAXFR R
A —FEEE O 0 X —d 43 (Categories ), BAE13. 1 P HEIHEX —5,

12.1 {#H GroovyInterceptable ¥&/5%

W —Groovy Xt B 5L 8 T GroovyInterceptabled# [0, AR 4iEAHiZA % HAEfT—
ITEN— AR EEAFTEN R AR, #EHPERS 2 invokeMethod () . tRt/E1H, Groovy-
InterceptablefyinvokeMethod () iEhiF T4 FROATA VM.

AR a2, RREAEX N ENLIRIIZE, R Egaaicid
B (EAEARERSCEL ), AT AELH A C W&o BB, RIGTENE S ETHLEE 8 B i 352
Frrds. BEigihE, OB G HMetaMethod, B AILAMMetaClassikiid (Z11.279 ),

Jo R — M Groovy#+ £ £ I 7 GroovyInterceptabled: o, LA M € 894475 i 8f, R
2 M 2| KinvokeMethod () F ik, T H A Groovyst %, RA M R ALNH iEuA4

@D XTAOPHEA T, ILAZ W Ramnivas Laddadff) Aspect] in Action [Lad03]—3 .,
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LB R EF K, BB, ke R B — /3P FdMetaClass £ %I T invokeMethod( ) , i
x%ﬁ%ﬁﬁﬁé,ﬂ%ﬁmﬁﬁﬁ% |

e R

AT VARV R 2R ) — e IR Z A AT I8 Ay, FEAnSeiiE | B s ifiiA i H 555 . i)
A BT T o s — D ER AL ug 4R A7, POy A TARREER, TURZER, M H7A 5 h
FATRAR BT LS LR g, POyI0R U2 AT 2280 B a8 10 ik
RRA AR BERE, KR ICEER, M HJ2 A3k,

TEAREMHI T, Fef1fSystem.out.println()E#s [ printin(), DLl FHAMEE
BT ENTH B2 . X2 Aprintin() 2GroovyfEObject ik A — i, WREAT,
A 145 RIS 20f A28, MiSystem.out.println() /2PrintStream [ f—{ static ik,
ANEZF R,

THEFE—DH T fECarZe, IRATLE HABATAT ik AT Z iiia 17—t iE 28 ik
check(). FHi#Z{#fIGroovyInterceptable St liZINREM LA .

InterceptingMethodsUsingMOP/InterceptingCalls.groovy
Line1 class Car implements GroovyInterceptable {
def check() { System.out.println "check called..." }
def start() { System.out.println "start called..." }

def drive() { System.out.println "drive called..." }

def invokeMethod(String name, args) {

- System.out.print("Call to $name intercepted... ")
10
- if (name != 'check') {
System.out.print("running filter... ")
Car.metaClass.getMetaMethod( 'check').invoke(this, null)
}

def validMethod = Car.metaClass.getMetaMethod(name, args)
if (validMethod !'= null) {

validMethod.invoke(this, args)
} else {
20 Car.metaClass.invokeMethod(this, name, args)

+

I
-}

25 car = new Car()
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- car.start()
- car.drive()
- car.check()
30 try {
car.speed()
-} catch(Exception ex) {

println ex
-}
2L TR RF R IR IEES ' F
Call to start intercepted... running filter... check called...
start called...
Call to drive intercepted... running filter... check called...

drive called...

Call to check intercepted... check called...

Call to speed intercepted... running filter... check called...

groovy.lang.MissingMethodException:

No signature of method: Car.speed()
is applicable for argument types: () values: []

A CarZE 928 T GroovyInterceptable [, Car st & m i A 77 B JH &5 2 o H:
invokeMethod () 7542, TEAR Db, QSRITEEA AR check, FATHUIAFAIRT &L g 4%,
hEtitcheck () 75k, fiilliMetaClasshgetMetaMethod () e I HI J5 T AN & — N AFFERY
G, WEE, siffifIMetaMethod¥invoke () XA, WCHEAYEE 18T k.

AR B A Tk, W SR R R A K Bt 4iMetaClass, BNEE207 TR /R, X AHEhAEE
WP TEARE TS, FRA A 1410904, WSRAZ AR AFEAE , MetaClass(finvokeMethod ()
Bl iH—TMissingMethodException i .

AT PRI T — AT E S B AR 1817 25, AT LRSI B,
RACHAZEAB, n] LUMBRAE 18 AU, S8 HAE e J oA MR

12.2 {#H MetaClass F=&i53E

L fliflGroovyInterceptabled# 7 ikiEH, XA 0EM TREMEEZRIMAC
WIS AT SR, WERFRATTOAUE SR B IARED, B X MR N avaZs, MATAHE T, I
b, FAT LA T REFEIZ AT R s B R A R al R RS AR AR T o XX LA S o, 34
Al LAfEMetaClass L SiHlinvokeMethod () 5, JFLARESA T

BAEFA I TIMetaClass S F— B FEXMRRAH , Cari A SEGroovy Interceptable
ZH, WA fftinvokeMethod () 77 . 1 HLEIE B 42086 Tax AN ik, (HIECarie A S
GroovyInterceptabled% 1, 7EMF|MetaClassf¥invokeMethod () it Ev A, 1t
S anF
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Line 1

InterceptingMethodsUsingMOP/InterceptingCallsUsingMetaClass.groovy

class Car {

-}

10

def check() { System.out.println "check called..." }
def start() { System.out.println "start called..." }
def drive() { System.out.println "drive called..." }
- Car.metaClass.invokeMethod = { String name, args ->
System.out.print("Call to $name intercepted... ")
if (name != ‘check') {
System.out.print("running filter... ")

20

-}

Car.metaClass.getMetaMethod('check') .invoke(delegate, null)
}

def validMethod = Car.metaClass.getMetaMethod(name, args)
if (validMethod !'= null) {

validMethod.invoke(delegate, args)
} else {

Car.metaClass.invokeMissingMethod(delegate, name, args)

}

- car = new Car()

- car.start()
- car.drive()

30

car.check()

- try {

car.speed()

-} catch(Exception ex) {

35

println ex
}

WREE— T it i 7 A

Call to start intercepted... running filter... check called..
start called...
Call to drive intercepted... running filter... check called...
drive called...
Call to check intercepted... check called.
Call to speed intercepted... running fllter... check called...
groovy.lang. M1551ngMethodExcept10n

No signature of method: Car.speed()

is applicable for argument types: () values: []
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T, IRAMTLAAMMIER S T invokeMethod (), FF¥HIZ EF|CarifiMetaClass |
MTEX AT 2 Car Bl E R BT A A . XSRS invokeMethod () AT E—1iFkfi]#ECar b
SEPURRAS A P S AE] S — A, X B A Edelegate, MdEthis (LA 1417 ). FEHTH
WA AN, delegatedS M A REMEH LN BIrd R, B8, 52147, RITEMHAKE
MetaClass |- ) invokeMissingMethod() /7 #, Ifil3E invokeMethod() . A X B B £ 1E
invokeMethod() J7iEH, ATLAAN iZiE A MEHZ % T o

BATRTHE AL, fifMetaClassEE A — ek, ARHLR AT I EPOIO LA .
W T BBELFRAE, RO — FInteger EAY A, HHUTHAOPHIEIYL .

InterceptingMethodsUsingMOP/Interceptinteger.groovy
Integer.metaClass.invokeMethod = { String name, args ->
System.out.println("Call to $name intercepted on $delegate... ")

def validMethod = Integer.metaClass.getMetaMethod(name, args)
if (validMethod == null) {
Integer.metaClass.invokeMissingMethod(delegate, name, args)
} else {
System.out.println("running pre-filter... ")
result = validMethod.invoke(delegate, args) // 4w REFMIFLE N, U EpiX £i549

System.out.println("running post-filter... ")
result
}

}
println 5.floatValue()

println 5.intValue()
try {
println 5.empty()
} catch(Exception ex) {
println ex

}
Wit T Integer E A A

Call to floatValue intercepted on 5...

running pre-filter...

running post-filter...

5.0

Call to intValue intercepted on 5...

running pre-filter...

running post-filter...

5

Call to empty intercepted on 5...

groovy.lang.MissingMethodException:
No signature of method: java.lang.Integer.empty()
is applicable for argument types: () values: []
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A 17EIntegerfMetaClass L #MNfYinvokeMethod (), 2 1" 5:% 1~ Integer L Hi [AYJy
A BT Aobject FEy A, MARIR T Integer, NiZK= @48 m#0object
fMetaClass I

] S RO R g R R R A AETE RS T EE AR L AR iZ (8 F methodMissing () kAL
invokeMethod (). X— SN TELER 145,

FA AT LATEMetaClass | [A BTt invokeMethod () fllmethodMissing() . invokeMethod ()
2% FmethodMissing () 4bHE . #Rif, ?'at_lﬂ}fifilnvokelwlssmgMethod()EhL AT EAE
iE fimethodMissing () RALFRATFIEM ik

REAS(H FMetaClas s @ T R 2 23 T GrailsH5Z e . 2P RS2 7E Grailsh 7 A Y,
JERBEREE] T GroovyHh ™, T HEIAE—/TBhET[E]4S £ — T MetaClassiXMif 3 FRAITH K At 2 .

InterceptingMethodsUsingMOP/ExamineMetaClass.groovy

Integer.metaClass.invokeMethod = { String name, args -> /* */ }
println Integer.metaClass.getClass().name

FiHanE .
groovy.lang.ExpandoMetaClass

ExpandoMetaClassjEMetaClass$ ) — L, /2 GroovyH i 57 SE B8 2547 ié) K
Kz —, BILEIZIEFI A ERT AR KR EAITA, %E_ﬂ«ﬂﬁﬁﬁﬁ%ﬁkﬁ/\ﬂ%

iX A —1~5ExpandoMetaClassH XHFaF . iZJEEMetaClassiz O MR E AR LM —.
ZRINEM T, Groovy H i ¥4 i HlExpandoMetaClass. 4FfTMmetaClassF—4~ 77 ik
A, BRiNFmetaClass£#iH— 1 ExpandoMetaClass a5,

TE AR T X AT FESSEHINTEZAT, R E— T 3 flfmetaclass.

terceptir 'gumunngmmmmmm
def prlntMetaCIassInfo(1nstance) {
print "MetaClass of ${instance} is ${instance.metaClass.class.simpleName}"

println " with delegate ${instance.metaClass.delegate.class.simpleName}"
}

printMetaClassInfo(2)

println "MetaClass of Integer is ${Integer.metaClass.class.simpleName}"
println "Adding a method to Integer metaClass"
Integer.metaClass.someNewMethod = { -> /* */ }

@ invokeMissingMethod () /7 BVE IRk 224X if fiimethodMissing (), SRIGIILLE 5% . FLIKIH2% Groovylt) LY.
—FAETE
@ http://graemerocher.blogspot.com/2007/06/dynamic-groovy-groovys-equivalent-to.html
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printMetaClassInfo(2)
println "MetaClass of Integer is ${Integer.metaClass.class.simpleName}"

@groovy.transform.Immutable
class MyClass {
String name

}
objl = new MyClass("obj1")

printMetaClassInfo(objl)
println "Adding a method to MyClass metaClass"
MyClass.metaClass.someNewMethod = { -> /* */}
printMetaClassInfo(objl)

println "obj2 created later"
obj2 = new MyClass("obj2")
printMetaClassInfo(obj2)

METHPTLAE S, GroovyUl#e T ihRt p#kikmetaClass,

MetaClass of 2 is HandleMetaClass with delegate MetaClassImpl

MetaClass of Integer is HandleMetaClass

Adding a method to Integer metaClass

MetaClass of 2 is HandleMetaClass with delegate ExpandoMetaClass

MetaClass of Integer is ExpandoMetaClass

MetaClass of MyClass(objl) is HandleMetaClass with delegate MetaClassImpl
Adding a method to MyClass metaClass

MetaClass of MyClass(objl) is HandleMetaClass with delegate MetaClassImpl
obj2 created later

MetaClass of MyClass(obj2) is HandleMetaClass with delegate ExpandoMetaClass

FFEET, IntegerzL{sFirHlfmetaClassfZ—~HandleMetaClass3ifi|, A —PHTEL
7R R BR R fOMetaClassImp UL, 43T IntegerfimetaClass@i T int, ©#—1
ExpandoMetaClassSLfil F it T, TREMZ G HXKER, KITEFER, Integer s fFlaY
metaClass HJdelegate ZEhY | —/ ExpandoMetaClass3:ffl, AF-EJFEHIMetaClassImpl.
X FHATA C MGroovyZs, the MetaClass used for instances created before the query for metaClass on
our class is different from the instances created after we added a method. ZE{#i FHoc4 i, XFPATH
2R —4 NS . RNSTEB2T N4 ERFHLE T . WRGroovy—BU{f
ExpandoMetaClass{ENERINLIGEE T . BEMIZXHBEN, Groovytt XA HKiTHiE.

AREIR T AT AR, T LARSEBISEAOPHY T IS 8RR 1 » AR A oA — 2t

AR, HAnA A AU 2, IR A R 77t , TEAME SO RS ) &4 T B
FRERBACEBL, 55, AT LUES sha& TN #t— 4 THMOP, F—E R — £,
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B13FE

Javaf 7 O H A XA HIAS . “ERString S —Tencrypt () Ak, MRl 1.7 Him
R gRFEFEE X T R, (B BRGNS R AR, A A S AR . anti T
PAFTHAR 2, RIETZMARERN L, SEAREWR? IFETGEES W R TI R, /5
BRI A G AE R A . 1EGroovy il il LIX 4 M6, miHZAR T,

FEGroovy AT LARERF AT HF— 26 . WalEid, nTAshAR eIk, RiFeifEsTT
AR T R . XRESEAN PR — S S5 f M — g e S s, XTSRS bE LR TR,
M T AT R Sl 5 | A AT R Hean, nT RAAR P8 AT B2 A8 Al AN S A TR I —1
2, BEMSEHCERITT R, St FIGroovy LT MY ( MOP ) fY94%.Lx -

GroovyIMOP 24 LA T 3R A A4 0 84T fa] —Fefr -

Q 472k (category )

Q ExpandoMetaClass

O Mixin

A TR R s S H AR HE T 75 T T A IMOPE it -

13.1 ERAPIEEIANFE

Groovy iy 242 Bt 1 —Ffr ] 42 1 Jr i 1 A T S—— 7 I 08 AR AE FH AT LA BR 2 75— MRS B
Mo 2% (category ) Jit—FiEMIE M MMetaClassHXT 4, il L& ke (S 76 4 Qb i 442 1
SHMPATERBN AR, MR, —ISREFR. A0 LARE, Wil IE— MUk
MR HZ 32K ARl — 2] TR R K T A 5.

A — T RFFTEStringek St ringBuilder f it S {RFG 5 . FIFEAE A — 1 toSSN() /5
%, AT LAxxx - xx - xxxx A 2R B F4AF R . T riie LR e =,

PN 55— 7 S — & T StringBuilderfy2——SSNStringBuilder, THifit
T toSSN() 5k, i 2, StringBuilder @ fdi JH#% 7] 2 RRX A ik, W NiZ b q1E
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SSNStringBuilder A A . tAh, IATLILIEY BfinalfiStrings, #EmdTiEmM AL

(B, AT LLF FGroovy 4335 . BIEE—AStringUtilZds, HIMA—##AAtoSSN()
Fik, EHEEZ IS, IEKZTETFANHRN R, E2BRFFRARAD, IFUIEE
KR [0 —ANFFF R . B XA, R ERAH— T A——use(), BEEZHITS
B —A, — T HaRSE, BEAM T EEAEZ SRR

AR ET N

InjectionAndSynthesisWithMOP/UsingCategories.groovy
class StringUtil {
def static toSSN(self) { //#oRMIFAMIRF HString£ A, W4 B toSSN(String self)
if (self.size() == 9) {
"${self[0..2]}-${self[3..4]}-${self[5..8]}"
}
}
}
use(StringUtil) {
println "123456789" .t0oSSN()
println new StringBuilder("987654321").t0oSSN()
}

try {
println "123456789".t0oSSN()

} catch(MissingMethodException ex) {
println ex.message

}

PATHEAR T, AR

123-45-6789

987-65-4321

No signature of method: java.lang.String.toSSN()
is applicable for argument types: () values: []

Possible solutions: toSet(), toSet(), toURI(),
toURL(), toURL(), toURI()

X HIEAB T EAAE use BN A ZL, 2446 HL A1 I8 FH toSSN() I, £ i B MissingMethod
Exception5# .

FERA St ring ISt ringBuildersEfi L AYtoSSN(), 2k F4r24St ringUti Lh
MRS TT %o toSSN() iIse LF S EI e BAs IR A BARSIB ., PAFRA 1A & Lse L ESHAKR, Hk
MBIy 0object, toSSN() A LAZEAT ] %t 52 b 48 F . 4 SR AR PR 3% 7 1% X & ¥ String FI
StringBuilder, WLZ{EH 2 MSEAEI M MLARItoSSN(), — 1 JEString self,
—AMEStringBuilder self.

AR IR B F R AR, Groovy MM K BRI A M RSN, TIHELEZ 45
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B, BB GXAEIF M fEself ) #ma RSN B bR, ZEAR IR S
WG T . S50 LURATAT & 15 i Groovy B8, ALIEX R AL,

Groovyif WAyt T —Fh ik piER . SHFEARSHET X, WA GNLEGroovy4iF A
T TR 8 AR SO S 7 v s A R e A5 e o IS AT DA F— ik i @Catego ry TE A R 55
B, HSIEIStringUtila] LAE T EEXEE

@Category(String)
class StringUtilAnnotated {
def toSSN() {
if (size() == 9) {
"${this[0..2]}-${this[3..4]}-${this[5..8]}"
}
}
}
use(StringUtilAnnotated) {
println "123456789".t0oSSN()
}
@Category {F fi# 2 MR 4E FAT1154 A BIString Z HUH B & L StringUtilAnnotated 26 iy
toSSN () 578 Hpublic static toSSN(String self) {...}. X/r3EaY4E A7 = FETH —

B, AR AN
123-45-6789

H B> T — SRR TY, N R B 07 s SR, WAL EESIME
W —SE BRI, AR X R R, R G Y REEE SR PR E R (X
AT EString ), X FHAERI— NSt ringUtil— AT E L, BRIERITIEEE N
— LS4, tnobject.

BRAEAC SRR PR — T ATmE AR+, M Huse VB, FERRAMEL . Groovy 1L i
A b i FH B use() A B & H1 #| T GroovyCategorySupport 2 i) public static Object
use(Class categoryClass, Closure closure) Fk. ZEAEE X T — M HAERSE, H
BFEE_E W —ASH R M ks, AT BArxi S fMetaClass. Z BB AE KPS
MEEN T, RS TEEESE (Z20A 1) mMARIRE FESIERY ., BE, ©&EH
FAE S ML, FEIZPA RN B R L AR SRR, SRJE R A i /B AE A SC B (g
FFTERTE Do X THATIMARF I, DIREENCATE, W2, &5, —BE3NHAG
Rl use ()G R ERTE IR KMIERAS, ZFaEPEANHIE,

AR EAT AT R AR IS, TX—FFRHX—5 . BRRE R — 1 0k—
Findutil, E#Mt 7 —1extractOnly()FiE, FURBHARSEEE €N F/HEH .
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DA il Sh R B e S

class FindUtil {
def static extractOnly(String self, closure) {
def result = ''
self.each {
if (closure(it)) { result += it }
}
result
b
}
use(FindUtil) {
println "121254123".extractOnly { it == '4' || it == '5' }

}
AT T A A SRR
54

! G*roovyﬁ*%?f&} FAR AR 694 % . DOMCategory ( %‘%81 1% ) "Mﬁwé&ﬁug J
JavaBeanﬂF#ﬁEEIPOMﬂﬁ. F X H kA GIfath C%‘JLSI 19 ). ServletCategoryfk Ji ‘
JavaBean!f #5132 4 T Servlet API% £ 64 /& 14,

A LARIHE 22026, WAZH T use () ATLMESZ—Ar 3, W] RUHESZ— AW 2k
HMFNFE, T mE] TR T RTETE A2

use(StringUtil, FindUtil) {

str = "123487651"

println str.toSSN()

println str.extractOnly { it == '8' || it == '1' }
d

WHR

123-48-7651

181

R use )/l LMEZ B Class EHIA A — 1 List, {HiEGroovythdEH BEEIEZ LIE S50k
FIZEAYN . TREN, B—HE L, GroovyHE AL H—IHZEHClass TCHZ 5] A
filan, stringZffr FString.class; #4)ifii, String == String.class.

HERATRA LR ZA RN, A —DRARMFE . EAAEEA R, LU AR
HE RIS Tk, BSRIE: IRV IERE — DRI g RS .
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use () AT LU IS AT . Wk, ATLAZE— A use () A FME R A NI 5 —Tuse ().
R 4 B0 TR -

DL b st Ry ] — AN B A B AR . B REN G E A TENAR AR, Wik
] LA A e dl oy . BT TAR R toString () BOTE A, SR 5 7Ema 1 P 25 9 B —
ERANRE R R A 2R S T

InjectionAndSynthesisWithMOP/UsingCategories.groovy

class Helper {
def static toString(String self) {
def method = self.metaClass.methods.find { it.name == 'toString' }
"11' + method.invoke(self, null) + '!/!!
}
}

use(Helper) {
println 'hello'.toString()
}

XA ST A
I'tThello!!

Helperf#toString () THEEXT F4Fdihello FARRN i . SRTI, FE X288,
AT R A toString (), X H{fHIString2ifiMetaClassikid T E .

A 2T VAT, AR 128 b A AR D7 ZOIRREOHE , ANBEAE A 280 ad ik — A5 9]
EEIPAIRERR, BB AR B AR S R R T . WA, SRR E R 2R,
oA N ER e 2R B9 DL s, X FRISERY T, TR TUR B0 28 T8 R, Rzl o
EMTIEEA, MARITESEH

SRR T — DRI EEADNL . HACR A & Euse () AR . — BB LY
B, TEAMTERAR 1o STk B3RS T — 280, AT LA X SR H AR5 2K,
AR AR 7 T P2 W R AR AL MRS IRATBIT Ik, X RIE WAL Z N, F
AR, AT LASE AN [ AR A2 e AR 2

SRy A —Le PR . HAEHIBRE Euse (VHRP, FrLAtisbiE FHITERE . HILEAR
TrEAE A BRE Y . AT 89772 T LATEAE AT W AT, AHE AR 5 % R ZEuse O BUiEM . £
UCHEAFLR X RN HY . AR, Groovy# kA S ik, FH¥Hm A B
B — ANkl b, TEDLR) B e i B B AR

QS R AN A i ELAR B A 2K Fh o] 5 A0 v v A TR LAY BR B M L BT LA 4
A AR R T BRI, AT LA{f I ExpandoMetaClassRiE A . F—4IRIT%i16,
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13.2 {#£ M ExpandoMetaClass ;¥ AFGE

WRIHATUSARE A & (DSL), BRI AR H LR REH P IMAE R,
AT R —E T, BT EIEA TG LRSI, BRAES, LIRS IR R
J@E. EREACEIMER BRI ST, R AERE )] . AT S IS MO R A A Z5 4 .

Wt e taClas s N ik ol LA EL ) 8 iE A T . AR T a2 R F—138k,
XRPEA RS R A, FIFH12.27 % 9 ExpandoMetaClass i LA IN . J@tE . #rs
PR A, Wl LI HA RS, B2 B POGOFMPOJIOH T AT .

I x4 {fi FHExpandoMetaClass|a] Integer {4 A —/~4% A1 EdaysFromNow () 9 75 %5
A 145 . daysFromNow ( ) iR [0 M A KGR TR S K Z A B, AT .

InjectionAndSynthesisWithMOP/UsingExpandoMetaClass.groovy

Integer.metaClass.daysFromNow = { ->
Calendar today = Calendar.instance
today.add(Calendar.DAY_OF _MONTH, delegate)
today.time

}
println 5.daysFromNow()

Withan .
Thu Sep 20 13:16:03 MST 2012

X B A (i H— A S 1 daysFromNow() , $RJEH H 5| A %] T Integerff/MetaClass
o (CERZOTRFEA SRS, aT L H R IN3object iMetaClassH . ) fEX M,
T2kt Integer) HARXT4 . delegated| ki Hbr., = TEICHALKITE, 2149
L ARE

EWOTERAMERNEES, &/ LR (Z0019.29), #F w0l LIS . daysFromNow
To RMXTFLE—N/NETT (01997 ), WHEEAHIES . Groovye ¥ i Y — @i, o
DAt iR & — @, e, e X —1 4% FdaysFromNowf) & P, 406 — 14 K
getDaysFromNow () 5i%, R T HiiXH::

InjectionAndSynthesisWithMOP/UsingExpandoMetaClass.groovy

Integer.metaClass.getDaysFromNow = { ->
Calendar today = Calendar.instance
today.add(Calendar.DAY_OF_MONTH, delegate)
today.time

}

println 5.daysFromNow

A LA A it R - X day s F romNow/a ¥4 ) 18 FEBLTE 8 7% 1 21 T getDaysFromNow () 77



13.2 1%/l ExpandoMetaClass EA 7 % 179

Thu Sep 20 13:16:03 MST 2012

Integer FEAHEAT — 1, HESHFELAShortFlLongiX #L2E I A Xk,
ZE M7 Y SR AS AR X I B2 | —Fh B R A AR B — A
A, SR HARIRA IR, T PR

InjectionAndSynthesisWithMOP/MethodOnHierarchy.groovy

daysFromNow = { ->
Calendar today = Calendar.instance
today.add(Calendar.DAY_OF_MONTH, (int)delegate)
today.time

}

Integer.metaClass.daysFromNow = daysFromNow
Long.metaClass.daysFromNow = daysFromNow

println 5.daysFromNow()
println 5L.daysFromNow()

Wi E .

Thu Sep 20 13:26:43 MST 2012
Thu Sep 20 13:26:43 MST 2012

AT LR FEFE Integer A9 3£ K Number 42X > 7. FRA17ENumber FHRII—4 4% K
someMethod () #7777, FBHHETEIntegerfilLong b &A= 0T L .

InjectionAndSynthesisWithMOP/MethodOnHierarchy.groovy

Number .metaClass.someMethod = { ->
println "someMethod called"
}

2.someMethod ()
2L.someMethod ()

WF R, EARRRS A% tHIESE, JRAEZE b AT LR v A o .
someMethod called
someMethod called

HE TG0 15 R UGS P IEA AR ST , ATRER AR 5 | AS AN R IR G
BORE T A S B IZHE R SRR AT LA FC AN D71 1. 19 11046 S B fe] [ 432 1 PR A

2R EARRS T MR LU, A AFIMetaClassistatic/@ i,
TRl Integersp I A— A 7 5:

lnjectlonAndSynthesisWithMOPIUsingExp;ndoMetaClass.gmo\gy

Integer.metaClass. 'static'.isEven = { val -> val % 2 == 0 }
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println "Is 2 even? " + Integer.isEven(2)
println "Is 3 even? " + Integer.isEven(3)
PUATXBACHS, R R s

Is 2 even? true
Is 3 even? false

fEpeR T AL RS TR M), el T IS =0 ik, IMaE Ry . e L —
4% K constructor U RFERIEME AT LIIMARS &% . POSTRATRZLEIN— A%, M A R E R —
AN, BT T <<RfEFT. . (H<<REHRIA OHERBITIE, Groovy 244 .
THEFIF A Integers| A—MEE R, BEHZ— M Calendar, XFEZSEHIH AT LRI X —4-HY
THGREFEE H IR R8T .

InjectionAndSynthesisWithMOP/UsingExpandoMetaClass.groovy

Integer.metaClass.constructor << { Calendar calendar ->
new Integer(calendar.get(Calendar.DAY_OF_YEAR))

}

println new Integer(Calendar.instance)

iy A A H AN

349

TEEAREESRT, T Integer P LA K —MEZ int WG S, AT L A HER [ H]
Calendarffiget () FUZER, MARAE— T HIntegersif|. fEXFIEM T, HEEMEENTH
B8 — 1~ Integer Ll . WHHFLMINZLHEARHAFAA S, 6042 55 Stackover-

flowError.

IRATEARIIN— BB A, TR A (B R, R AR UM A T
B9) — A OREY, AT LA = E R AU <<BERF

InjectionAndSynthesisWithMOP/UsingExpandoMetaClass.groovy
Integer.metaClass.constructor = { int val ->
println "Intercepting constructor call"
constructor = Integer.class.getConstructor(Integer.TYPE)
constructor.newInstance(val)

}

println new Integer(4)
println new Integer(Calendar.instance)

X B AR AT

Intercepting constructor call
4

Intercepting constructor call
349
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1F T 25 [ HE) X 2% PN ATS A AT LA FF B S R RO A s B, nT AR 3, HA A i —— A E 2T
it LB T A ——AT R e . Btk, M4FRATEFH—4-Calendar3L | Integer
B, EH T2 AR RS, X4 i 78 AR S e SUAd A Tk B B AL ) 78 o A PR s B o

AN — P, i flClassName.metaClass.method = {...}iX 19 i& % )
metaClass N, BEM 87, R IN—HE s, XESHMTERRSEREHINT .
Groovy it T —Fh Al LR X 22 7 ik 4321 7 =0, 4L —Fhn 4EExpandoMetaClass( EMC ) DSL
QB B TE . AR B —Hbli IntegerfiimetaClass N T —2 i, AL, WL
BT, W AR .

InjectionAndSynthesisWithMOP/UsingEMCDSL.groovy

Integer.metaClass {
daysFromNow = { ->
Calendar today = Calendar.instance
today.add(Calendar.DAY_OF_MONTH, delegate)
today.time

}

getDaysFromNow = { ->
Calendar today = Calendar.instance
today.add(Calendar.DAY_OF_MONTH, delegate)
today.time

}

'static' {
isEven = { val -> val % 2 == 0 }
¥

constructor = { Calendar calendar ->
new Integer(calendar.get(Calendar.DAY_OF YEAR))
}

constructor = { int val ->
println "Intercepting constructor call"
constructor = Integer.class.getConstructor(Integer.TYPE)
constructor.newInstance(val)
}
}

fE— " E4ClassName . metaClass A, XHAETE A2 fImetaClass o A 5 i E 74040
B EEASLO RIS AL AE— A, SRR TR A T AR T4, B AR, M
FE AL static TR AL, R3S 7 8 SURTESX AN I, 4 7o s,
FTE M, FIETH—FE, ffifconstructor.

EMC DSLI/D T {URSMR T, R MA B — N i — S ik e e —R, I B2 5 B iR
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ExpandoMetaClassfE{E A FIE A HAESR RiG. A AN FH B4 M HEA B A,
7T LAG 8 P8 AR R A B9 % . FllfExpandoMetaClass, i A] LUK i A 3|
POJOFIPOGOH ., Ak, FA1AT LATERTA MK P ZEZBhERES .

SX1MT, ExpandoMetaClasstALEFR ], 1 AWML HAEM Groovy CIE IR, AAEM G iF
i Javaf CRSFRIR AT, ABE M Javaf Uit bt SGTR SR . A EMIavat i e, A—4
TR, 2010675,

13.3 REFRSEHIFENTE

BUTEAT AR T 028 S AT BRI 2, il LAR 6 26 i ing T R AR RE 7 2Lk i se i) v
BINAT 9o RIS —Person, I HAER T EA KSR EE T FRPIT—sE/E, 7EH
EHEA—HA RSN TERBNOAESE RS ; R, BT AR LR VE 4 1 Ho vy FH 5]
FifiPerson b, Groovyfdi15 [m] L iE A5 a4 24137 8.

T LBIEA — 1 MetaClass ., QIRAB—STHIHFT R 5 MARIFIZERT A4k 7 i = vt 5
ANTE] S AT LK T 8 1 AR A X A B Y 3261 3R 15 i metaClass o, o AT LA ik £ ) g — 4~
ExpandoMetaClass=Lffi, FHEE MM AR A (ALFEHA TR X 26 24 /i metaClas s {5
7 FREGTTES ), X EHITPIIRIE (BT ULB B IR N SE AL ), K EL b 248 S 083 iy 52491 |-
XA F [ — 1 PersonSE B R ER N T — AN s .

class Person {

def play() { println ‘playing...' }
}
def emc = new ExpandoMetaClass(Person)
emc.sing = { ->

'oh baby baby...'
}

emc.initialize()

def jack = new Person()
def paul = new Person()

jack.metaClass = emc
println jack.sing()

try {
paul.sing()

} catch(ex) {
println ex

}
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i CRS ) At

oh baby baby...
groovy.lang.MissingMethodException:
No signature of method: Person.sing()
is applicable for argument types: () values: []
Possible solutions: find(), find(groovy.lang.Closure),
is(java.lang.Object), any(), print(java.lang.Object),
print(java.io.PrintWriter)

3L jack [ MetaClassSefil, el 1 hix Jy BHCH A EA T sing () F7ik. BRAEAT LA
fEjack L iMsing () 7. #Rifi, A0SLARLES —Personsefil L FIi% i, W45,

FAE R Ta] jackE@s i T sing (), {H SR A ke R 3R 09 —+E, A 14 2 A 2 78R 1]
6. GroovyHR{it T —Fh 7 8 i 75 2k M S B 2 hx s A i—— R ZolfmetaClass /@
BE Anull,

InjectionAndSynthesisWithMOP/Injectinstance.groovy
jack.metaClass = null
try {
jack.play()
jack.sing()
} catch(ex) {
println ex

}

BAESL LA T ELBME L, W T LIRS, 205 XF3X AN 77 25 004 (o] 8 F B 2
RAEARTTEZZRW, EMHYeeE Xk (Hiiplay () ) 38R aT LA

playing...
groovy.lang.MissingMethodException:
No signature of method: Person.sing() is applicable ...

AT T L3, kfIE ExpandoMetaClass . o] KA A s B witafh . HSoAx
LRI, FRATTAT LA S s B R Z L metaClass/@ M b, R R

lgksnknuumdSynthcshwvnhlkl?ﬂnﬁu&huuanmamnehunassgroovy
class Person {
def play() { println 'playing...' }

}
def jack = new Person()
def paul = new Person()

jack.metaClass.sing = { ->
‘oh baby baby...'
}

println jack.sing()
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try {
paul.sing()

} catch(ex) {
println ex

¢

jack.metaClass = null

try {
jack.play()
jack.sing()
} catch(ex) {
println ex
}

X ARAS B AT A /b AR M, i - R AT ARAS A ()

AT LU A sing () 77 I ARRE B ] — A S8 i A 22 AT i, A nT AR 13,277 FIrfi
HREE, i HHEMC DSLA ik 720 . K 7 s Rk an s
jack.metaClass {
sing = { ->
'oh baby baby...'
}
dance = { ->
'start the music...'
}
}
F|JflExpandoMetaClass, ] LA GroovyFflJavaZEdiid A . il IMEA T & 2 AHREE
() EAR R SL Bl b Ak, SR AR ) 22808 A—41 /7%, ExpandoMetaClassififiif Mixinstf
e S —MEMZA, 1A,

13.4 {EH Mixin 3EANFE
JavaffP ] PISERRZ AN O, (H R AR —1 28, Groovy LB ST Javait) X fis X, {H 2R
5 7T I A 2 e S BRE AGESRE

CH A8 o WA — 2 15 T ARAHIEAG I, SR Javaphess S NEA R . o T 34 %
A BRI — R T R U DR L . Groovy & R AL IR & 5 A A, T AR T,
AT A,

Groovyf¥Mixin® & —FZTTHIRE ST, ATLLK A2 b SE g | AERBCRA . IS —AN2

O Z iR BT R RSP R P8, JCIEAE BT Ak R R DI RESIREE FLRAN LS, FRRACH S5 LA T B 441 HE 4L
Ak AR - FHIE

@ Mixinid i) i mix flin A i, B2 E S, [ RASEE". B, MixinfFH 2 1728 Groovy i R REMERT
PREAANE; I Bin 2R Mixinf SCBLRS , RIS RIKMTF LR IRA” s RAZR". —FHE
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RBAFN S —A42%r | GroovySTE N AE X S s sl fise sk . YR — kAT, Groovy
AR BR AR T, IESZ AR TN, MIFEM AL, & iy 326403 . ]
LU AR A T — 28, e A BIMixinft fe i s

Mixinf] LU — P RIR AR 2 A%, Wil LU SRRAR -0, I TETFE, B
mif)d—/-Friend3s, }f«l%ﬁiﬁ%&/\@lﬂj\ﬁi*

In]ecﬁonAndSyntheslszthMOPImeln groovy

class Friend {
def listen() {
"$name is listening as a friend"

}

}

Friend$F R —MEHEME. R listen () IFEFRAA T h—0 I BRI
RBIVTIRT 3N J7 R A T B name AU fEL A — SR ARAEITH B . nameB MEAS B A fEX 2 b il
B X, R HiZE R ARZEERAL .

T gk K % 2EGroovy N SRR A SRR AT 3L T R .

Be, LM HeMixinid @iEd:, BMixiniE AE|PersonZE (i F USRS ). ER—
FhkdE, dun] LUd FHE SR AL AR Mixing | ABX 2, #if8iXHE: class Person { static

{ mixin Friend} ...},

InjectionAndSynthesisWithMOP/mixin.groovy
@Mixin(Friend)
class Person {

String firstName

String lastName

String getName() { "$firstName $lastName"}
}

john = new Person(firstName: "John", lastName: "Smith")
println john.listen()

@Mixin{EMF S KE A SRR 2T B B B i b . ZEXAMEF+, Friend
H e nE] 7 Persont, B RO HR 2N RZHRATIZE, TTLHEAZ M, BiiE
XFE: @Mixin([Friend, Teacher]).

WATE BT, o] ATEAE ] —PersonsCf b i A FIMixiniE AR . T df i
TPersonXiEA M listen () A 20 5

John Smith is listening as a friend

MixinBYIHEAR R UORE, WERR, (B2 EMAA S RE Ty =X Hakh 5 rEE A, W
RBAT RS, B NS SRS, sEAGRM R X,
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R e AST A, BRI SCHE A Groovy MlavaZS ik A ik . A IR n] LASEELTR
A, FHE — FEEBFMEASSIIBARIEDS . MREANLEGFHARA, RITREIE—TDogk,
RIS FriendiB AR

InjectionAndSynthesisWithMOP/mixin.groovy

class Dog {
String name

}
Dog.mixin Friend

buddy = new Dog(name: "Buddy")
println buddy.listen()

o BT AR, 2 7EDog2E AT Tmixin () ik, AR AR PRIZEH 2
FAEL T E - BRERTA IDog L BIHR T LAME AR A RIZE i 786 T T I 7R T IR listen()
JIERER

Buddy is listening as a friend

PLEAEE T PIRR AR I3 A AE A TSR IR AImixin () Jrig. AT AT BEPE b i —
A EAESEHIPRAZL ., WE—1Catd, HBHEXZINM TIER:

InjectionAndSynthesisWithMOP/mixin.groovyy
class Cat {

String name
}

try {
rude = new Cat(name: "Rude")
rude.listen()

} catch(ex) {
println ex.message

}

i %4 K rudef Cat SEBIIF A SCHFFriend MMM 7 i, RONAE B IFA KA, ZOAEIRATY
FFEAIRRE AT . R, H2A7Erude FIA Listen () kAT, BT JOEMRIZE R -

No signature of method: Cat.listen() is applicable
for argument types: () values: []
Possible solutions: .

JFAERTA B2 Ak, o] LAARHE B MEE R e e B A9 52 . R f) g s —4 Catsg
fil——socks, ©A LY, B fE T BImetaClass i HAmixin () A, IBRA T Friendf478,

@© K E AT AREG B B S W —hRE
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InjectionAndSynthesisWithMOP/mixin.groovy
socks = new Cat(name: "Socks")
socks.metaClass.mixin Friend
println socks.listen()

PR3|I A socks X Listen () JE FHRE Ry T E Sk
Socks is listening as a friend

RO T Anfel ) 26 AN BAR B SE IR AAT A, BT LURBAZ AT N, F—1H 4.

13.5 FEFEAFEHZ 4 Mixin

MIB ALK, A XS e B ERE T Y, BOAEN T, FEESKR s
MR, 52, YEAMixinf Bk 2K P77 L F A . S80% 2 WAR ) 7,
B A B MixinH B 77 12 2 Bk i O 40 A B s .

W ARSI, LA iRV B AR 0 07 OB X ey S R OR . Rl IEEATEE, Gl
—A i dEAREE, XX S TER R B9 S RO LR, R DK A B Mixing TSR AR A ik
PEHI .

—AN T EA R 2SR B AR, ATRERSCHF . B . WeblR 5 AR S FATE, 58,
Frx e —fgfb h— Mg FEdE—Writer,

InjectionAndSynthesisWithMOP/Filters.groovy

abstract class Writer {
abstract void write(String message)
}

StringWriter@ X PEM—DAMKFLH, ESfEwrite() HEPHAEN RS A —1
StringBuildert,

InjectionAndSynthesisWithMOP/Filters.groovy

class StringWriter extends Writer {
def target = new StringBuilder()

void write(String message) {
target.append(message)
}

String toString() { target.toString() }
}

AJUREACHERESRES LMwriterst B, LA AW T Fik, fHC L0 &2y
StringWriter5 A—EZ7.
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InjectionAndSynthesisWithMOP/Filters.groovy

def writeStuff(writer) {
writer.write("This is stupid")
println writer

}

def create(theWriter, Object[] filters = []) {
def instance = theWriter.newInstance()
filters.each { filter -> instance.metaClass.mixin filter }
instance

}
writeStuff(create(StringWriter))

writeStuff () HikiEZ— M Writers L], Hfwrite() FEBEA—-FAERNHEE, A5
FTEMWriter PRAEI N2 . X THE R SE — ISR AOWriter ) — D B IRA 2, FH
create () FERGIEH LM ., ZEH— 124 a8 T ik 09 51 FRIBA X AL, IfR 85
AR A B S

THEERBAMEMITHESL T, BHwriteStuff () FikmzEE .

This is stupid

BAEMARIE A RS EHESARIHAR, LinStringWriter, @2 0] LLASC LA HAbER
fEWriter. TfEREHAME], TR A4 T2k, ZREAESENELKGEXGH,

FATAEE AT BRI S A BFr, HnStringWriteraiittwriter, R IKSIERIT
Ep, Al E—edk, Fmel e S R L X R AR Sl T T oK ; AR XX Se S il HA AT ] &
o, CHBCRERTESR BB, BT RES LY .

FAlE— 7 M UpperCaseFilterZs, K& B MixinXf TS8R 7% A% A o] {5 8 .

InjectionAndSynthesisWithMOP/Filters.groovy
class UppercaseFilter {

void write(String message) {
def allUpper = message.toUpperCase()

invokeOnPreviousMixin(metaClass, "write", allUpper)
}
}

UpperCaseFilterf¥write () KA E IS MmessagefEi il T 2 KE, RIGEHA T —
A~ K45 1 invokeOnPreviousMixin () ik, X write() HERETEM— S HF—it
IEFFEIRIE R . Z BB SUG BT BAL 138 A MixinGE S A M T — 3 S ol g gs .

AT E 5 invokeOnPreviousMixin () i, Al LUK HSR S —Aphsr @9k, haTbd
WHEARIObject B, FEMMBIE, EHESEN—DSLBITBEFTE TS, fEiX
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Ak, TR AL S HR ) H Mixing) 3% H B iT— 1~ Mixin.

mixin () 7551 T ) —A 2 L ) o s n—A~ 1 2 1~Mixin, GroovyHfit | —>% AymixedIn
wEtE, HT R P B Mixind1) %

WICAE, ATESIAIMIxinkg i 17— MES%, B gHE AR HAREH] . 8 D MixinZf B 6 5%
Al PR EGE AN Mixin, SR BN T8 A0 A B BARSER], WF FR .

InjectionAndSynthesisWithMOP/Filters.groovy
Object.metaClass.invokeOnPreviousMixin = {
MetaClass currentMixinMetaClass, String method, Object[] args ->
def previousMixin = delegate.getClass()
for(mixin in mixedIn.mixinClasses) {
if(mixin.mixinClass.theClass ==
currentMixinMetaClass.delegate.theClass) break
previousMixin = mixin.mixinClass.the(Class

}
mixedIn[previousMixin]."$method" (*args)

}

7 2 T B 2 M ) SIS 49 A S R k2 H BRSER, n] LAf# fHldelegate.getClass () 3578, 2 )5
iR FfEmixedIniX > LinkedHashSet RIS EE £, B FI4E F Y FTMixinf¥ FT—Mixin. /5,
E—PMixinfJ F F30H, #AEX A Mixinel 207 THEF2 A1 00 B FRSL ) 28 e s,

LB — P IR, 7E— 1R A T UpperCaseFilterf¥StringWritersZ i |- i
writeStuff () Ak,

InjectionAndSynthesisWithMOP/Filters.groovy

writeStuff(create (StringWriter, UppercaseFilter))

AT A 98 ] [ writeStuff() ik &% T — 4> StringWriter 32, H s 7 — 4
UpperCaseFiltersifi], anf&13-117s.

StringWriterlT———— UpperCaseFilter

> -
-

" # T~ write(...)

v;ri'té'(‘...)
[#113-1 ¥fUpperCaseFilter Mixinf# 55| —{~StringWriters:{i
fEXAStringWriterSifi [, Xfwrite () AriZi0iE ]G Se vt b 52 UpperCaseFiLter.
UpperCaseFilter Effwrite () X4 BSOS, FRER IS % 5 B brsc) -, R
FIo .

THIS IS STUPID
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St SR R TR PR IR b T 3R AT ] S R B P R o 2R
$$HE FEEAME SRR G, AT — Ik B 24 1 stupid——FSHEM X2 2 i A O A

F X 1R

InjectionAndSynthesisWithMOP/Filters.groovy

class ProfanityFilter {
void write(String message) {
def filtered = message.replaceAll('stupid',
invokeOnPreviousMixin(metaClass, "write", filtered)

}
}

gk )

writeStuff(create (StringWriter, ProfanityFilter))

ProfanityFilterfwrite () AikEdds 1 ATA LI/NS R A B BAT BB R IE, 2R
JE BB BT B & AR A T AE MR 2 ). B AR B GBI N 0933 085 TH R, T g

7R

This is sgH*¥**

A% UF FERE R TR T e S B RN B, P Mixin )X AR AT ok B R IS A
AR, FEXAM T R

lnjecﬁonAndSyntheslsWIthMOPIFiIters «groovx

writeStuff(create(StringWriter, UppercaseFilter, ProfanltyFllter))
writeStuff(create(StringWriter, ProfanityFilter, UppercaseFilter))

AN A ﬁF‘ﬁ'J@T#/‘%,_%%, UpperCaseFilter/G iR & ProfanityFilter; &5 — /i

FHHRE 3 B SE AR T S 1k, anfE13-2fR .
StringWriter [€———— UpperCaseFilter ProfanityFilter
X T b = write(...)
write(...) write(...)
StringWriter !4— ProfanityFilter J\‘i UpperCaseFilter
S e TS write(...)
write(...) vvnte( J)

K132 ¥fUpperCaseFilterfIProfanityFilter it g a8 LA A 6T 6% 4 5 — 4
StringWriters:fi

RAFTHRY 2R Tk AR P i ZeMifgs, ks AR .
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THIS IS Sk*¥*x*
THIS IS STUPID

Hl kX ~ProfanityFilterdE % 8, HRAEKR/NEHIE, YL EHE - iERE
UpperCaseFilterff, A&t KE , FrLAETEREA S8 25, ol LA A A 75 o i 22
PATI: -

X—hERATER TMixinf58 K, T T Wl AE2 ML H /2RI T, A 1 anfd
H HERGROR LUSE B AT R AR AR EA TR HER I E , &F HixX B2t ( Decorator
Pattern ) 89— L3, MEFIEFFAFTEIEFEERAL, BEFMHAT —ZHENBH LS RS
Groovy LR R RIEHREFA—NEIK,

AZNE T W EFAEA . GroovyIMOPH $AT2AOPHIFT HIEE A S ., BEaT LA
RSN, BT U REITHEETE ARG, T -28EdSThET F—2,
IR shAS A A i .



BIAT AT 5 AP FEAME .

% % iEAN (method injection ) FIRFEAXFEAL: S ACASIN HITE AR 27N B — i 2 -2
PR Z T FIREEA, TS bR SR asmirh . tnl Lt B8 H i b i A—
IR — R E ThRERY T B ik, SR T B ei . vl LU 403, il ExpandoMetaClass
X GroovyMixin T HEA T . HBI3FNH T XA,

% k4~ (method synthesis ) Firdgild o ARTE AR S & /719174 . Groovy
fJinvokeMethod () .methodMissing () flGroovyInterceptableXf T &l dEw A . Heln,
Grails/GORM £ 7 ¥ F isF Sy S 4 4 426 (% findByFirstName () il findByFirstNameAndLast
Name () X FEAI BRI Hs .

R 7 ik nT e B B VR B A SAE S B A . MR T — D ANFELE RS T,
Groovy "] DAL %8 FH o B A 10T LAAE X FR B 42 SRR 0 B9 7 5 L 39 L8 47 T et s 45 8 et 1
SRIG T ANSE . Grails# A2 # Graeme RocherfR H A “£2#0 . &7, A" Azl

X — TR 3 Qe ) 26 AR A SE B A INBh 28 1 07 12 o AN ) FAE i S i — 2 48 e A i ik
(AT R ), T RAESRHE T HAE N TP AT R84, B T YRR S I AT T R o PRI R 2
SARWERR R, nT ARG EAEBBOHT T o ARFEAE T (1-EORAT B T 2R 815 7 I E Groovy ARG
T RPRZMAEAR. i, XSEEAA B TREERAMN SR (GORM ) 7EGrails & Wifa 558
(19, PARARGradleiX FEEHEE T E SRl F FIIR 4 s AR SE B AL R 3% . shS 01110

14.1 £/ methodMissing &R G E
A, RATC LR 1 Sel 3 F i AR 56 AR R S fsh B2 54
W, FATTE A RATIE X 2T, LR b, TR P E x4 7, HEsimseis
EMZERNAT, SATEA T — N AFFER R, AT LUK R PR T ok S5 B — 45
P, XFEEUE R S dl . HnnidEii, B PESRRHEA SR,
Grails/GORMW USRS HL T A . BI—13E (XA RRa 2 EF A b F]—
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NEAEFERTAEE ) Personfi JLAF B (X EH %)), tbinfirstName. lastNameFil
cityOfResidence ¥, AJfigffilf < in A H A5 B . GORM e i Person 2 (1) i 7 I8 A i 4
findByFirstName() . findByLastName () HIfindByFirstNameAndLastName () iXHFERY s, H
ZFinHaget EPersonfy— 7B, A LI findByFirstNameAndAge (). PersonZi £
A A H A AT — ik . B AR TE B I T — IR A T A B & i o A B4 T SRl
WTEGroovyH anfal & sy i

fEGroovy't, it SiBimethodMissing (), ATLAFAES AAAAER T . [RIRE, @i
SLHpropertyMissing (), AT A2 AEFE B EER DT . AEXBE By, 0] LLShASHL K
XEEARTAAE R I LB Y AR RGE B . FRAOTART e LR EHENRT HAE X, i, LUfindfT
Sk BT iE A v RERRAE A M), 1fi lupdated T3k B 745 4% I AT REREBR B 1RAE, MO,

P A S RUTERIPT . jackZR— IR (Person), HTAERDIE, FfTARIE A
BN ZWEREH 5, BT RENIEE),

InjectionAndSynthesisWithMOP/MethodSynthesisUsingMethodMissing.groovy
class Person {
def work() { "working..." }

def plays = ['Tennis', 'VolleyBall', 'BasketBall']

def methodMissing(String name, args) {
System.out.println "methodMissing called for $name"
def methodInlList = plays.find { it == name.split('play')[1]}
if (methodInlList) {
"playing ${name.split('play')[1]}..."
} else {
throw new MissingMethodException(name, Person.class, args)
i
}

jack = new Person()

println jack.work()

println jack.playTennis()
println jack.playBasketBall()
println jack.playVolleyBall()
println jack.playTennis()

try {
jack.playPolitics()

} catch(Exception ex) {
println "Error: " + ex

}
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X B A U 4 i o A

working...

methodMissing called for playTennis

playing Tennis...

methodMissing called for playBasketBall

playing BasketBall...

methodMissing called for playVolleyBall

playing VolleyBall...

methodMissing called for playTennis

playing Tennis...

methodMissing called for playPolitics

Error: groovy.lang.MissingMethodException:
No signature of method: Person.playPolitics()
is applicable for argument types: () values: []

work () JEPerson [ flYciE L ME—— ik ik . e Hwork () 2 EIERLRIZ . 2R,
SRV B R A AEAE R e, W28 B& i FmethodMissing () /7#: . fEmethodMissing()H,
WRBIR A 5 Uplay 3k, JFPplays$di i — 2 F45 R, $iiRZ . miH T LIghAHy
BdplaysBH, LARIMBA T E N HALZ 8, HAE T jack X8 T HHEGEMENS .. nF 40
B AR 450, HetnplayPolitics (), #fditHMissingMethodException,

MR FAZE R MAA, AR A f S R 2o 5.

AT T ) SEE A B S | (ERA A — D BE B SR — N ANAFAER T, tblliplayTennis (),
FRUR AL FRER 27 S [RIRE A4 i (] B, 78 58— R A A v A2 5 T AR i R . B BLFH |, Graeme
RocherFRX R AN “$28#k . Zefr. WA 8. AP AEFE —R A& 8, B HEAZ
MetaClass ' BAF F ¥, RIGIEALX —EAMTT B, MBI,

InjectionAndSynthesisWithMOP/MethodSynthesisUsingMethodMissing2.groovy

class Person {
def work() { "working..." }

def plays = ['Tennis', 'VolleyBall', 'BasketBall']

def methodMissing(String name, args) {
System.out.println "methodMissing called for $name"
def methodInList = plays.find { it == name.split('play')[1]1}

if (methodInList) {
def impl = { Object[] vargs ->
"playing ${name.split('play')[1]1}..."
}

Person instance = this
instance.metaClass."$name" = impl //ViGE B AZLAE R T
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impl(args)
} else {
throw new MissingMethodException(name, Person.class, args)
}
}
}

jack = new Person()
println jack.playTennis()
println jack.playTennis()

AIEAES A4 R, A O AR S — YR I B A TR R
methodMissing called for playTennis

playing Tennis...

playing Tennis...

methodMissing () ik AAE S — YR T SCRF B9 AN FE DT it 2 a1 55 Uil (LA
RBEEHER) R—Jrikmt, 2 BHafikm L ifMetaClasshiEAM S (H4 ).

LA Dl
T ™

T 0 B TRl e R (R e St TR
*F F %I T GroovyInterceptabletd =t %, M Z st & Lay4e4T 5 ik, 4 2
invokeMethod(). 5 invokeMethod () RE &2, RAREMRALEY F L, +42ARE
methodMissing() . 4R —A3F £ %I T GroovyInterceptable, REHARNN T ERAT
A4, invokeMethod () #F&# A (4R A 6035 ), RAAT R85 4452 1 MetaClass
#9invokeMethod () &, methodMissing()#4 &# A M .

g R en ST
"“l”un‘;l” i u [ e .ll‘l,‘ w“"lli A \'A[i T

e M
L i g
i f

12275t {fi f] T GroovyInterceptablede #5772 . ] A% H: SmethodMissing ()
R, R8T BA M2 A 28, R s .

j \ OP/InterceptingMissingMethods.groovy
class Person implements GroovyInterceptable {
def work() { "working..." }
def plays = ['Tennis', 'VolleyBall', 'BasketBall']
def invokeMethod(String name, args) {
System.out.println "intercepting call for $name"

def method = metaClass.getMetaMethod(name, args)

if (method) {
method.invoke(this, args)
} else {
metaClass.invokeMethod(this, name, args)

}
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}

def methodMissing(String name, args) {
System.out.println "methodMissing called for $name"
def methodInList = plays.find { it == name.split('play')[1]}

if (methodInList) {
def impl = { Object[] vargs ->
"playing ${name.split('play')[1]}..."
}

Person instance = this
instance.metaClass."$name" = impl //viGE BifRA#L2% AT

impl(args)
} else {
throw new MissingMethodException(name, Person.class, args)
}
}

}
jack = new Person()

println jack.work()
println jack.playTennis()
println jack.playTennis()

X BACH s an

intercepting call for work

working...

intercepting call for playTennis

methodMissing called for playTennis

playing Tennis...

intercepting call for playTennis

playing Tennis...

T UZ Groovy ISR K AR E 2 — . 4R AE 2L T Groovy B BEFIME SR th R T2, 1
casybMIGORM. Ttz MBI ARE, FERME AL BB RS Ty RO, &
At 2T

14.2 {$£F ExpandoMetaClass &7t

L= T A . SR, AR RATEARESEE SCE, RF %I E— A
POGO, HRFITHITANGE 1. XFxX M., AT Li{# FiExpandoMetaClass 34 k.

12,295 it i SMetaClass3a i, ARIRIF 4 G407 v Bt — M08 . X T 7

MetaClass |- “EimethodMissing () k. LA E—TifPerson3s (A4 LW jack ) Jyfil,
ffiHlExpandoMetaClass, 41 Ffis:
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InjectionAndSynthesisWithMOP/MethodSynthesisUsingEMC.groovy
class Person {

def work() { "working..." }
}

Person.metaClass.methodMissing = { String name, args ->
def plays = ['Tennis', 'VolleyBall', 'BasketBall']

System.out.println "methodMissing called for $name"
def methodInList = plays.find { it == name.split('play')[1]}

if (methodInList) {
def impl = { Object[] vargs ->
"playing ${name.split('play')[1]}..."

}
Person.metaClass."$name" = impl // G BAHRFLLEAC
impl(args)
} else {
throw new MissingMethodException(name, Person.class, args)

}
}
jack = new Person()
println jack.work()
println jack.playTennis()
println jack.playTennis()

try {
jack.playPolitics()
} catch(ex) {
println ex

}
TS i s an s .

working...

methodMissing called for playTennis

playing Tennis...

playing Tennis...

methodMissing called for playPolitics

groovy.lang.MissingMethodException:
No signature of method: Person.playPolitics()
is applicable for argument types: () values: []

AR Pt T methodMissing () 7%, MetaClassimethodMissing () Jr 24k
Fewi . HhMetaClass R L L@ AR i,

Yiftjack L Hwork ()i}, Personffiwo rk () 8 EHEHIT . SR 1T 40 5238 I B R AR AR AE 77 3 |
Wi 2 it F| PersonfyMetaClass HifymethodMissing (). XA HELH T 5 F— 5@
T REUUMER, EEEANEXHORGEENERSAFE, XERTHS — kiE
playTennis () ikt sh Al LIFE]. FAS—RIEHMERELWELET.
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% 14% MOP F &4 K

12.2% i if{#i FIExpandoMetaClassiiinvokeMethod ( ) 288 T kA FATAT AR &
invokeMethod () fiimethodMissing (), JFEFZEXTBUA B EMA B AL, IFRR.

InjectionAndSynthesisWithMOP/MethodSynthesisAndinterceptionUsingEMC.groovy

class Person {

}

def work() { "working..." }

Person.metaClass.invokeMethod = { String name, args ->

}

System.out.println "intercepting call for ${name}"
def method = Person.metaClass.getMetaMethod(name, args)

if (method) {
method.invoke(delegate, args)
} else {
Person.metaClass.invokeMissingMethod(delegate, name, args)

}

Person.metaClass.methodMissing = { String name, args ->

}

def plays = ['Tennis', 'VolleyBall',6 'BasketBall']

System.out.println "methodMissing called for ${name}"
def methodInList = plays.find { it == name.split('play')[1]1}

if (methodInList) {
def impl = { Object[] vargs ->
"playing ${name.split('play')[1]}..."
}

Person.metaClass."$name" = impl //ViG F A RAH A AT

impl(args)
} else {

throw new MissingMethodException(name, Person.class, args)
}

jack = new Person()
println jack.work()
println jack.playTennis()
println jack.playTennis()

Al T A i A

intercepting call for work
working...

intercepting call for playTennis
methodMissing called for playTennis
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playing Tennis...
intercepting call for playTennis
playing Tennis...

l invokeMethod ()& GroovyObject#)—/~7 % methodMissing () M 2 Groovy ¥ /& &3]

|

ARy, A& TFMetaClasst) 7 A LB ARAS ., R BAFRALEAN REWN FE0AR, &
% % HmethodMissing (), B A E e FHEAK, R BAREZELBITAGF HAR, RS
BBAEL5E, N A invokeMethod() .

it

14.3 ARFRSEHIERSGE

FE13.37%v, FRATHIE 7 anda 1) FeA 28 BARS2 il rh o A ik, it () AR i S 4R 43 4 A
ffMetaClass, HLATLAKS I3 vk A BX L SL il vh . R i — M) 7.

InjectionAndSynthesisWithMOP/Synthesizelnstancegroovy
class Person {}

def emc = new ExpandoMetaClass(Person)
emc.methodMissing = { String name, args ->

“I'm Jack of all trades... I can $name"
x

emc.initialize()

def jack
def paul

new Person()
new Person()

jack.metaClass = emc

println jack.sing()
println jack.dance()
println jack.juggle()

try {
paul.sing()

} catch(ex) {
println ex

}
X B
I'm Jack of all trades... I can sing

I'm Jack of all trades... I can dance
I'm Jack of all trades... I can juggle



200 % 14 % MOP F 4,

groovy.lang.MissingMethodException:
No signature of method: Person.sing()
is applicable for argument types: () values: []

BESEAESC B R Z R G U %, AERA M. AT, 308 7E— 1 Web i 147 5E Webif K H1
FATAT LME R — A SEBIRIAT A, AR IR Java g DU H iz S ) BT SR Bk 19 25,

A — ARSI, R AERS R T I B 4 Y AR S s SE 0 AT e 32 i i A B shAS iy ik kA T
Ho X ABIEMLIH = ESEMDSLET TEM, RITEAREER.

ABNE T WM& T—R R i st B2, I HURZ — F infa e 4 Foc s
BEROR P e



b —FAE T UM S RO, ARSI Sl — e a2, AR TR B R,
ALAEIs TR RS, X RIS . RARTICIL Fak K, (BRZHEIavat AL, M4
HEHPREAEE, GroovyHIMOP VA E Fl— 4TS SE I ik B FE . AT f oI [l i iy JLEE A28 11
MOPH; A,

15.1 {£H Expando BI@zhAs%

Groovy ' A LI SE 2 AEBITI A #— 12K, RIFEME— A TECE R &R, MR x
S — R, RENEENTA L@ MECE A, AR C A S 1 A 218 oy N % B
A, HIl, FFEALETTE A S X IR AT A 52 L B 192 . 7EGroovy, 4RI LUIAR
e iR o € S P i1 e

GroovyfJExpandoZS 2 {1t T B A M ARE S, R KBS nTY RS 4 . 0T LAZE dad
i —Map y HAG E B Mg, ol LIshAbEReE . TN —M6TFATFE, 4m—1I
CarZt. XHENFMF i HExpandofll XN 7 E:

T o B s T e
carA = new Expando()
carB = new Expando(year: 2012, miles: 0)
carA.year = 2012
carA.miles = 10

println "carA: " + carA
println "carB: " + carB
B anp

carA: {year=2012, miles=10}
carB: {year=2012, miles=0}

@ AT SChREY “MOPping Up”, HXKZE . mopupA B4 “§H . §H" 23, MOPAH LRARE =14
FTERTY “JUX UMY, ——FH T
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AN HE 925 — P Expando i fil——carA, A TR %, ZIE LR EANT
yearflimiles/@1E, A% I~ Expandodifil——carB, 7EMEEREME THIMRILIL K year
Fimiles/@ M,

AT AT LUSE B, a8 0] LLE SO, MR A e A1, THkit—T.
FRREH, FRATRERT LAFEF R 2 ik, nl ALAGREEEA
MOPpingUpsstngExpandogroovy (i 111 i s el iai i

car = new Expando(year: 2012, miles: 0, turn: { println 'turning...' })
car.drive = {

miles += 10

println "$miles miles driven"

¥

car.drive()
car.turn()

X B At an ks

10 miles driven
turning...

B — A, HpRfr 7 —2R T EEE, TR .

ﬁACﬂPﬁhﬁgﬂJpjéggadati Al A T e il [ ;E§?)§ j i
miles, year, make
42451, 2003, Acura
24031, 2003, Chevy
14233, 2006, Honda

T B E#—ACcars, WEE @MU I Cardt S (T IR ). f#HTcar. datCfk
MINE, EGIRIU EPES . SRR A SO A TROE B — N ExpandoSE ], i FEAT
(e P (IR FE ik 26 30 ], HE R AR TE RN T — s, DAHERIEFI20084E, (5464
BIEFEA B — BEXTRAIE R, ST LA shA TR R s T . T LAt
AR EEEM, FIMRBE ARG A R .

MOPpingUp/DynamicObjectsUsingExpando.groovy
data = new File('car.dat').readlLines()

data[0].split(", ")
datal[0]

props
data -

I n

def averageMilesDrivenPerYear = { miles.tolLong() / (2008 - year.toLong()) }

cars = data.collect {
car = new Expando()
it.split(", ").eachWithIndex { value, index ->
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car[props[index]] = value
}

car.ampy = averageMilesDrivenPerYear

car

}

props.each { name -> print "$name " }
println " Avg. MPY"

ampyMethod = 'ampy'’

cars.each { car ->
for(String property : props) { print "${car[propertyl]} " }
println car."$ampyMethod" ()

}

// ARAT R ARiE i & 5 F A R &
car = cars[0]
println "$car.miles $car.year $car.make ${car.ampy()}"

X B U A han

miles year make Avg. MPY
42451 2003 Acura 8490.2
24031 2003 Chevy 4806.2
14233 2006 Honda 7116.5
42451 2003 Acura 8490.2

REAEIZ AT & AT, AT LUf fExpando, ‘ERFREHM, MHAEW R, L, HR5oc
AR (Mock ) XRI, ZAHES RO, 18810 T LA

15-2 fiif%ﬁ' lb\eﬁj

YRR FRY B — AT R, MZEFEHOH TR S8R G I g ] DR — 20118 . n sk
AR S — 3R, NiZkeBegkR; R AR R — x4, W ZkPRZE
oo HH MR E S Ls-amikind-of XFR; KEBHEIFM T, NIZHIEEIT ( & WEfective Java
[Blo08] ). SR M AGMERIFRE S, AFE—Textends KT, ZIHMEREFMHHET ,
PR Ry 2 G 5 AR 22 71, FHLJCKE I8 FH B vl 45 BT & X 42 19 77 5 . Groovy T AHE B3R AT T IGE S A0 8
WL HMOP, H—AT RS ED AT SEI AT, AT SN A,

€ T w8 FFF, —A4 Manager A8 3 T /£ Z L 45 — N Worker 5 — 4~ Expert . f{ii Al
methodMissing () #llExpandoMetaClasskLHiZIIfE. R 7fEManager iR —" i dF A
FAAE, SEHIHImethodMissing () J7 koK I i 4iWorkerasExpert, HEH A — ki
WM AbFE respondsTo () AEEEITT (S0 11.277 ), AR X EEFFEXT R ECAGEAL LA ik,
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Manage r JCikAbHZ T .

NKMHﬁngUpﬂ&degaﬂﬁn@pubvy
class Worker {

def simpleWorkl(spec) { println "worker does workl with spec $spec" }
def simpleWork2() { println "worker does work2" }

}

class Expert {
def advancedWorkl(spec) { println "Expert does workl with spec $spec" }
def advancedWork2(scope, spec) {
println "Expert does work2 with scope $scope spec $spec"
}
}

class Manager {
def worker new Worker()
def expert = new Expert()
def schedule() { println "Scheduling ..." }
def methodMissing(String name, args) {
println "intercepting call to $name..."
def delegateTo = null

if(name.startsWith('simple')) { delegateTo = worker }
if(name.startswWith('advanced')) { delegateTo = expert }
if (delegateTo?.metaClass.respondsTo(delegateTo, name, args)) {
Manager instance = this
instance.metaClass."${name}" = { Object[] varArgs ->
delegateTo.invokeMethod(name, varArgs)

}
delegateTo.invokeMethod(name, args)
} else {
throw new MissingMethodException(name, Manager.class, args)

peter = new Manager()

peter.schedule()
peter.simpleWorkl('fast"')
peter.simpleWorkl('quality"')
peter.simpleWork2()

peter.simpleWork2()
peter.advancedwWorkl('fast"')
peter.advancedWorkl('quality')
peter.advancedwork2('prototype', 'fast')
peter.advancedwWork2('product', 'quality')
try {
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peter.simplewWork3()

} catch(Exception
println ex

}

i an k.
Scheduling ...
intercepting call
worker does workl
worker does workl
intercepting call
worker does work2
worker does work2
intercepting call
Expert does workl
Expert does workl
intercepting call
Expert does work2
Expert does work2
intercepting call

ex) {

to simpleWorkl...
with spec fast

with spec quality
to simpleWork2...

to advancedWorkl...

with spec fast

with spec quality

to advancedWork2. ..

with scope prototype spec fast
with scope product spec quality
to simpleWork3...

groovy.lang.MissingMethodException:
No signature of method: Manager.simpleWork3()
is applicable for argument types: () values: []

AT S B © — R AT 773K, R TARRARR X AR BERAAEHZEFCRInH R
£ EX AR R TR BAUY, LMERR]. fekER HEWZE RS TManagers
i, B LR AR

MOPpingUp/DelegationRefactored.groovy
class Manager {
{ delegateCallsTo Worker, Expert, GregorianCalendar }

def schedule() { println "Scheduling ..." }
}

BTSN B R bR T — A RF B i delegateCallsTo(), Ff¥%
A TRICALIINIERNENL AL T, RS — 12K h i AEIE, MfERFEEEY
A R X T A . T B AR delegateCallsTo() k.

MOPpingUp/DelegationRefactored.groovy

Object.metaClass.delegateCallsTo = {Class... klassOfDelegates ->
def objectOfDelegates = klassOfDelegates.collect { it.newInstance() }
delegate.metaClass.methodMissing = { String name, args ->
println "intercepting call to $name..."
def delegateTo = objectOfDelegates.find {
it.metaClass.respondsTo(it, name, args) }
if (delegateTo) {




206 % 15% MOP#HARILE

delegate.metaClass."${name}" = { Object[] varArgs ->
delegateTo.invokeMethod(name, varArgs)
}
delegateTo.invokeMethod(name, args)
} else {
throw new MissingMethodException(name, delegate.getClass(), args)

}

}

e A 2K 4 S0 ) i 1k 25 9 8 il delegateCallsTo () A kRt &£ m & asm—4
methodMissing () k. X PMEFEH LN B FrfEdelegate, AR SIEZIEN— 1 SEIEMLS
delegateCallsTo()¥ClassFl#, JFEIE— 1l TEIEMERUAMMIIR, XLRATFTLHAE
Fe k. TEmethodMissing () . VA FH S0 EE i 45 X S A m] LU B s FH g e 1oz 9 AR o
ISR S ER T Ny, WP, TE$Rfit 4 delegateCallsTo () HERZEFI R P, FEH
BASEE IR T HALES : B MUk gRe . SR, RITEEELREFEIR, Efrin
S, W sCHT 9 Manager :

MOPpingUp/DelegationRefactored.groovy

peter = new Manager()
peter.schedule()
peter.simpleWorkl('fast"')
peter.simpleWorkl('quality"')
peter.simplewWork2()
peter.simpleWork2()
peter.advancedWorkl('fast')
peter.advancedWorkl('quality"')
peter.advancedWork2('prototype', 'fast')
peter.advancedWork2('product', 'quality')
println "Is 2008 a leap year? " + peter.isleapYear(2008)
try {

peter.simpleWork3()
} catch(Exception ex) {

println ex
}

B anE .

Scheduling ...

intercepting call to simplewWorkl...
worker does workl with spec fast
worker does workl with spec quality
intercepting call to simpleWork2...
worker does work?2

worker does work2

intercepting call to advancedWorkl...
Expert does workl with spec fast
Expert does workl with spec quality
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intercepting call to advancedWork2...
Expert does work2 with scope prototype spec fast
Expert does work2 with scope product spec quality
intercepting call to islLeapYear...
Is 2008 a leap year? true
intercepting call to simpleWork3...
groovy.lang.MissingMethodException:
No signature of method: Manager.simpleWork3()
is applicable for argument types: () values: []

A AT AMEE RN TR, i, tRERA - SELAETNXTER, AT LG HAE
h—AHH K % delegateCallsTo () FISE— S8, R ENSEHREP LR R —E
il A E TR T U1 F Groovy FIMOPSR SEELIE W ik B FE X FEMI B 1T R .

AT B ] 1 R AT LASE RN Nl 22 AT shaZS B SCEBIRAT A . IR ER, ATLAETFXTRE
YHPRBEREIC, MEBILEHEN, T IRRTHE, WOBEIESEITIHE S, XFMEH T LA
fRT BAHb (8T 2,102+ B @DelegatelE it (X J2—Fhiidat THmBEH AR ).

15.3 MOP £ AKR[EIm

AN TRET TR EARABRITEMEI, A5 SRR IR, TR
LS AR

15.3.1 AT AHZEEEAER
SER2EFNBTHT T ks, AT LI#EAGroovyInterceptable. Expando MetaClass
5 7 e

MEAESCEMRAN, 7TUEEERE A RAHNE EEMG6roovyInterceptabled
M. k155 invokeMethod () 77 i —RE R #

MR LB, SEIRRE A JavaZs, N AT L, ExpandoMetaClass a4+, Expando
MetaClass BARAEHE S XFIEFN, K AH—1~invokeMethod () 57 EEmk AT LA S22 4835 b B4 Efa]
Fike MisrENTG 2 mA- SR R i — s f ik . s, RS2, g
Fluse ().

15.3.2 RATHEENRIER

3RV T, AT RMd 4325 ExpandoMetaClass R SE 3,

FEHEFEATE, 5725520 LI 5ExpandoMetaClassAHfE %, R A4, ol LA HIE
AT E o B AR 5328, AT AR SEEAS R RRAS B9 75 B 0E A . FR AT AT LA HA Hh
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AFHRRZA 2, M2 it dil—— BRI A E AR use OV SR PEIERT L i HAFR I/
PATERAR b, AT LA B— P BRE . GREIEAEEAIE ETEAMTE, SCEBEARREIT I
M7, ExpandoMetaClass @ T If e, AilifidTER, ExpandoMetaClassAsfEGroovy
¥k iAMetaClass.

s BiExpandoMetaClass, A LA AN BARSEEIE A i, A2,

15.3.3 AT AZEERRIED

141555 TR A, FATATLATEGroovy X 4t al ExpandoMetaClass | fifi imethod Missing().

WA BB SR IR, BRIEAESS OB G A 7 i S Flme thodMissing () ik, AT L
i i 75— YR FH A A ok PR . SR R T B 7 1, SEGroovyInterceptable
ORI,

R RENE, SFE N Tavads, AT LK methodMissing () 77 s I E 2 () Expando
MetaClasst, WRFAFAESAEH:, TTLLTEExpandoMetaClass |- 3C#invokeMethod ().

f&HiExpandoMetaClass, LUK 7 ik & i I B2 B SE e, T A i s N2k

TuG e Groovy 5 LUK S R i — NGBS VE . B e STty BRI, LLRR I = 1
SASREI AL . B H AT L BrE S oA, HTRA TR T 1881 B ORI T M I fE
F1o Groovyit STHFIEMIFRMEBRF AT A . F—E0R R it TR
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5 5 A 2T RE D I Bh S RIE F AR, Groovy Rl 1z 17t Al g 1P JTd 2 o

R AT LR RS TS Jedw e, T LA S5 3 RSe ] B i il . TE AL 25 AU DG HY
PRFHER FEET T . SROCHRBRIN =, KMIMEO T, AIXLEaeg T o SiFad Jndn Pt — e 2
P, AT TR RS O, BUFE E R S T H A4S H

fErBhGroovy, T LATES RSB AU SR PP OS5 . 1 n] LA o F s R e BE Y T 9 e d T, [
Nﬁﬁﬁ%ﬁ%ﬁ@%ﬁ;%ﬂ,%%@ﬂﬁﬁ@.WTﬁ%ﬁﬁﬁ\E@ﬁﬁﬁfRQMTﬂ
FR A ERA T RS EAR SRS, X TR A

i TCH R, R S een K AYREME FIIE T Groovy ) T B S I5 BUBE S FR7E. b, Groovy 2
b R RGBS S B T — MR IE RN (AST) 284, DiHEAY BTl T B Spock i i X Fh
HAAEERRIS RO . i TR E RS R RORRAS LR T HCodeNarcti (L)
W Tz 2 SR T Groovy BT, HEAN2.101 24 @Delegatefli@Immutable.

AFENG A 28 ] (o S i f i TRk AT AU 458 . AT R REATT R .

16.1  AE4miFR oA

R I R N DR BRI 1 B - dm b br o , 17 B2 o 08 5 A A S0 — B0 S B o
. T LAFI I Groovy M OB SRS 2 [ shik, LLAFCES b i) Sk PRI B SEEE . AN 4
Qe s FH 2w 1R A5 G & R A A G S

g AR A L WME, MHRES N, HEEMNEA TR ERAHEERANW, 5
HAEN TS, AR g i m et le A & 22 Sh i B i 24 F 544

(D https://github.com/spockframework

) http://codenarc.sourceforge.net

@ BRIFIT ARG, A P AT T BT S0 2 W ) B AR A T LA MR A QRS Sk, AT LA % http://zh. wikipedia.
org/wiki/%E4%BB%A3%E7%A0%8 1 %E5%BC%82%E5%91%B3. ——iF# T
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AST/CodeAnalysis/smelly.groovy

def canVote(a) {
a > 17 ? "You can vote" : "You can't vote"

}

def p(instance) {
/1R Farep | 65 KB
}
canVote () H 2 P RARERKN S Ha, WEX MERHAEE TS, RITEFZEA
Z A AR R AR SR B R a f i R0 A p () o BT HE R BRI ke, IR RAE S i3 T
At PR B TEIE R R IER, iR b b ek, (HEFATaTRL, F-ATaT
AR 4 G i 2R 8 B X R AR AE SR A SRS I R Tl , RS TR A R IE#Y.

16.1.1 IBREIEEEH

ERARID R, TERFIIDATH, s ks FRANSEAFER. XL
LG — A RITER I, (B, HiFSRC MR (U, BIARMAEEESiEd, S
P NREYTAE,

Groovy#iF a5 FLVF IR THE A LRI By, — B HATARBRMAST (HhRIEER ). ASTH 2544
AR TR R RAURES], RS ERRE . BE IR ETT, BRFASTS A
e, ELFET SRR . MBRANEBHES . e T, FRATAT DABHE ASTRY T RN E i TR £
MBS, LA S a4 dnikds Fohnic & 5 Uiz

canVote () FiEiR%L, HIRR W —UIAERF SR, HEHASTHRY £&, WS REZ4k
FERATER (SILEI16-1),

ParameterNode
(a)

BlockStatement
RetumStatement
Ternary
Expression

Constant Constant
[ Booloan I I (You can vote) (You can't vote)

| Variable | | Constant (17) ‘

[¥l16-1 canVote() HiEAYAST
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il AR e AR R, FURR A FIAST., XTUTE&AEH &, HEEMEA T
groovyConsole THA —MREEEMIIAE, & LS RICAIMAST. 7EX T H AT Groovyift
i, VEFEScriptiEef F fInspect ASTHHIN, groovyConsole T-H-2s R iX BOAFAE S R A4S Y
ASTH5H5, E16-2f7R .

v [ MethodNode - canVote
@ Parameter - a
v [l BlockStatement - (1)
v [l ReturnStatement - return ((@a > 17)) 7 You can vote : You can't vote
v @i TernaryExpression
v @l Boolean - (a > 17)
v @l Binary - (a > 17)
¥ (@ Variable - a : java.lang.Object
@ Parameter - a
® Constant - 17 : int
@ Constant - You can vote : java.lang.String
@ Constant - You can't vote : java.lang.String

FE16-2 7EgroovyConsolefJASTHI W #5¥L K & & canVote () /7

16.1.2 EXBEHPSM

BESRELHEAR T vl BEAAAE SRS AYAST, St s AE X B4 # b SR &SRS T
Groovy PR LAY ASTAE W FH4mARHE 1] (APL) iX—{FSHHEAWR T . N THEMRET AT, W
A —~ 4 N CodeCheckiy2, JfFSCPASTTransformationd i,

Aﬁwﬁfoddﬁﬁiﬁﬁﬁutoﬁﬂagﬂedevehwnn%CodeChedbgronvy'
@GroovyASTTransformation(phase = CompilePhase.SEMANTIC_ANALYSIS)
class CodeCheck implements ASTTransformation {
void visit(ASTNode[] astNodes, SourceUnit sourceUnit) {
sourceUnit.ast.classes.each { classNode ->
classNode.visitContents(new OurClassVisitor(sourceUnit))
}
}
} ,

WRAHAG A AST, & B HIEMGroovyASTTransformation 4 140 i% 4%, GroovyZiiF ety
WEEAHB, MEHSCRIF RSB A A WIGAME . WRbT . B . 15 0T . Mtk . ¥
LUEFE . classAERL ., Fl Mg R, BASHMNHLE S LA B 2 5, ASTTE AT g 12
ok, MRMEREEEZMAST, /T AEEREHOBBA AL RS T4 U1%ASTAS b 45
TEE S5 HTBT B ( CompilePhase . SEMANTIC ANALYSIS ) )50 .

D X TR iR B E 2{5 8, 112 #hup:/groovy.codehaus.org/Compiler+Phase+Guide, ——iF# 1
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B i B8 Bk E M B, e R TR A visit () ik, FFmlizoh AR A —
ASTNodeSCfil4h 5 3, LA R —A T g it Ll itSourceUnits| . ATLAfEvisit() LN
ALK BEAST SRk A A Ron £, RS, HEn]EMGX LT &,

FEX A F b, FRATAE T ) SR R A R ARAD Sk . ASTZEHRAPHEHE 7 — 12 K
GroovyClassVisitorfW i), fifk TRAVAERME, XHFREAZE S, kT FEOYASE,
i) T E R A, R AR AT AR R . X, S HGE AR IA R R IR A
ANINARTE AL, FE X B Ty g PR B A sh A, TR A R R T6 S48 APLZ AL

(Evisit() AL, AR IR TR F M2 S — 1 GroovyClassVisitor
528

HTESE X ~GroovyClassVisitorE .

AST/CodeAnalysis/com/agiledeveloper/CodeCheck.groovy

class OurClassVisitor implements GroovyClassVisitor {
SourceUnit sourceUnit

OQurClassVisitor(theSourceunit) { sourceUnit = theSourceUnit }
private void reportError(message, lineNumber, columnNumber) {

sourceUnit.addError(new SyntaxException(message, lineNumber, columnNumber))

}

void visitMethod(MethodNode node) {
if(node.name.size() == 1)
reportError "Make method name descriptive, avoid single letter names",
node.lineNumber, node.columnNumber

node.parameters.each { parameter ->
if (parameter.name.size() == 1)
reportError "Single letter parameters are morally wrong!",
parameter.lineNumber, parameter.columnNumber
}
&

void visitClass(ClassNode node) {}

void visitConstructor(ConstructorNode node) {}
void visitField(FieldNode node) {}

void visitProperty(PropertyNode node) {}

}

LFAE— LR EIC R, ASTAEMAPLRF B A I A i, X Fionses . FB.
HEAE, WA, FOYBIAE H S KBRSk, FrlifEvisitMethod () ki B — 1 F
BRTIES , QERIRE], WIAIN—REHRE B . R a I IR 124815, JF Halkgiddseng. w
AT AR, Mo i s e,
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BT RIATEL PR, X EARE T NS NE . TGRSy R, e A
(fnvisitField() flvisitProperty() ) SCEUACHED, SEAMTFEA . BHERFITE PRI TR,

R LTS T — AN S ek e e, (R EgRiRat b, 200 B i3 A BT
17 A ASTZE i, 33 HUKE A FH— Rl 4 42 R e A =X, s 284 ] AR F AR AT Ca5 B,
N TSR PRIC . GroovyZRiF#rki7E classpath P NJARSUF R & X FE Y 4
Ry AR, A2 R A R, R B IR AT AE A5 JAR UM Y — S R R AT BRSO
( manifest/ META-INF/services/org.codehaus.groovy.transform.AST Transformation ) H 75 B} i3~ 45 46
e N 1111 9 id 3 i AW LY 0 7.5 S 1 I U= " 2 O P

com.agiledeveloper.CodeCheck

BE— X EAEFIRIRIG, RIS g A ] T AR 4T R mET, fi
FHEEARE T E ROZAE R iR B BCBOR AT . 7R 7, B Mvisit () T EME B —4 i)
# L, AR R

AL B4 1 CodeChe k2t , I FH A 1 28 ST RN A S B — N JARSC . AnSZIAR
X fFfEclasspath T, Groovy#ifawhi i HX MG IR A dy . FHEIA— FEIIZIRET 20
IR

$ groovyc -d classes com/agiledeveloper/CodeCheck.groovy

$ jar -cf checkcode.jar -C classes com -C manifest .
$ groovyc -classpath checkcode.jar smelly.groovy

w17 Likan S, KA AT TR A BT T AR ek, BOM R TARES SRR, SiRa i
—HEHRTHE, HERMIFERM.

org.codehaus.groovy.control.MultipleCompilationErrorsException:
startup failed:

smelly.groovy: 1: Single letter parameters are morally wrong! @
line 1, column 13.
def canvote(a) {

smelly.groovy: 5: Make method name descriptive, avoid single letter names @
line 5, column 1.
def p(instance) {

2 errors

{UR RS A S AR TE SRR B, RS AT IA], aX 7 B A TIE e [a] R AR . ISR B EGX A1)
¥, BEEFEASTH SN, BB ER, (740 7w Ao i/, AR ad iz

AT W FHASTAS R AGAEAURD . s R AR ) — 0 WA FR S Sk . oA
X ARYEAT . o] LUf ] CodeNarciX #X Groovyf UG i i T H. . ‘& Al J7 {8 Hufd FH CodeNarc T2 {1t i
PRAEAG AT 7 i, EEE AT LY RN, DU AR K 2 O RD FeR . BIAER A AT LA ES R AT
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ARFIASTA e 2 38k, ANSEARZEAAD h BT E 2k 2, ASTAEHH IR E I

ASTASH KSR AT A 1A HTARADIX 4 f7 8o AT ATE SRRt R0 A, = it A
RS, FEKTLN4A, ‘

16.2 £ AST =& 55 AH

B IETE T RS RATIAE, W55 AR EAINT— N FROR YL, (b1 E, fERRITT
B Fh, SESEEIT10 000ETTHTER . BGRE KL 5 M B it Xt 2 bR
RN, Pl ek FIBIL TR,

B2 M7 FRARFIIE FTA SRR P AT S0, SRELME S (HRMEFEMR A
BB MR AERIT AT, FRBIHESX e AR A A# . s, SR R —4
R, RERELCRI TR IHRAE

Fy—A T ARG HOE AR P 2 7 R T B MR E . 53— T RAL, XATF
KHE RO, W HFENTIEED, Rill, ©2FBAEITR, MHEZS.0HINA R REL.

B2ENA T AT ST e RO R . SRTE AR I RAHE, XA
Ko BBARETCA, W HXFHOMARITE, XM RWRESY R HRTEERMUEE TiE
i, FrRASXSPATIE AR RO . AR 43 QAT i 7 S R A 2 O R S — AR

E— FTEETHRMNMaudit () HERICheckingAccount3, ik dh f HoAth 77 B 408 1
BF, A& iz tadE A .

class CheckingAccount {
def audit(amount) { if(amount > 10000) print "auditing..." }
def deposit(amount) { println "depositing ${amount}..." }
def withdraw(amount) { println "withdrawing ${amount}..." }
}

def account = new CheckingAccount()
account.deposit(1000)
account.deposit(12000)
account.withdraw(11000)

WTEEFHASTZA 8, fECheckingAccount2Ef) A #RINA—~XFaudit () J7 09 ik
(BR T EAY ), AHES -k,

@GroovyASTTranstrmafion(phase = CombilePhase.SEMANTIC_ANALYéiS)
class InjectAudit implements ASTTransformation {
void visit(ASTNode[] astNodes, SourceuUnit sourceuUnit) {
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def checkingAccountClassNode =
astNodes[0].classes.find { it.name == 'CheckingAccount' }
injectAuditMethod(checkingAccountClassNode)
i

InjectAudit 558 T ASTTransformationfZ 0, JF42ML T O M visit() k. il
@GroovyASTTransformation(phase = CompilePhase.SEMANTIC ANALYSIS) /i f#45 iR it an
TEIE LA A B B ) fe i 1o AR 48R .

B X — 2 R AR i, i S 7E ok i 00 (SRS b & B Y B A Y 5 L R R e . TE
visit () 7M., I find () kAR CheckingAccount JE (17 SR B e, 22 )/ i — 4>
WY 77 injectAuditMethod () SRR B sh4E -

AST/InterceptingCalls/com/agiledeveloper/InjectAudit.groovy

static void injectAuditMethod(checkingAccountClassNode) {
def nonAuditMethods =

checkingAccountClassNode?.methods.findAll { it.name '= 'audit' }

nonAuditMethods?.each { injectMethodwWithAudit(it) }
}

I FindALL() BIE4REUH TBRaudit () ZAMNYFFA Jik, 2GRt 47k injectMethod-
WithAudit (), FEREFAITTEIFLINA T — A XFaudit () A7iEH .

HIER B fETE injectMethodWithAudit () Hr . FRATA BB 7E 454> 7 8 00 ISk 08 — A Xt
audit () kAR . BHERAYE, TR A BRI R — T XA ARt A0 75 5
FAEIEEAST, J¥HAH A AR EASTH B mFIFES . F i se X —IhkE .

AST/InterceptingCalls/com/agiledeveloper/injectAudit.groovy
static void injectMethodWithAudit(methodNode) {
def callToAudit = new ExpressionStatement(
new MethodCallExpression(
new VariableExpression('this'),
‘audit’,
new ArgumentListExpression(methodNode.parameters)
)
)

methodNode. code.statements.add(0, callToAudit)
}
}

SHRIX T Iy W QIR AST , 7T UM Tl g roovyConsole KA T — T i FHI e 1 0 Ay
ASTZEH . 35T LUHS BRI AE 31 I T3 R BRUEE A4 . fRaudit (amount ) 5% — T2
TRERBREFHED . — RAIFRARART S, 0 - E R

MethodCallExpressionfEAST/ZRFE /R X MEAH ., HE 2% —va riableExpression,
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L AN TR T B A B TR P 4 S BT XS4 (this ) B T, B ASEER T EREHR AR
B ABBYC B XA LIS, XA T R R — M A T S SR
B3t ArgumentListExpression3ifil,

e, KRR kT U AR B AR AR RS R

TERHZAS AR A Z AT fce—4, B4R ey A e . A8 B U META-INF/
services/org.codehaus.groovy.transform. ASTTransformation, fEH A 51 HiZ R # )2 4

com.agiledeveloper.InjectAudit

ATz, R HAT AJARE.,

$ groovyc -d classes com/agiledeveloper/InjectAudit.groovy
$ jar -cf injectAudit.jar -C classes com -C manifest .

¥ R Im A FCheckingAccount 2 sk fE A 4T 1. AWFRIX — B mfER
B e Al %5 R iEF TUsingCheckingAccount . groovy

$ groovy UsingCheckingAccount.groovy
PR I3 A i A AR A

depositing 1000...
depositing 12000...
withdrawing 11000...

2 5 B — s e s s AT, #FinjectAudit. jarfd & fEclasspathHr,
$ groovy -classpath injectAudit.jar UsingCheckingAccount.groovy

gikar iR i injectAudit. jar X —A8 4, FEINAXTaudit () IR

depositing 1000...

auditing...depositing 12000...

auditing...withdrawing 11000...

BRI CheckingAccountZE i —A~ ik, AfR&dciflaudit (), [HREX AT
audit () kA EfT BRI

AR VAT G2 i, S A&, SRS TR E R injectAudit. jarfl & 7F
classpathth. MlEfizmlE, nfLAHigeitx B, R EM fgroovycmifix MHA, I
injectAudit.jarjiF|classpathh . A F SR & Xtaudit () ME SEH . Zastn]
LM Flgroovysljavatn 22 1 115 T,

AT HASTAR AL A R B IN T ik A . 52 Tef oA L, PERETT G, SR
TAEZMARZ . T A 2R S aX — [a) 8 A R s

fRthis.audit () XFE—PRIAMIEA, 7EAHaEFHEA &L IS | RETAM. X}
THER RN, BERS AR, REEARENEFREISRRE ML, 5K,
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ASTBuilderZ&n] LIWARF{ TR fAH

ASTBuilder{2fit T 3R EIEAST P AR 73X : buildFromSpec() . buildFromString()
FlbuildFromCode (). FHE{EHEA1EH injectMethodWithAudit () ik,

S 2 R A L)X Fh R E A TR 23, buildFromSpec () 771 AT LAHE Bl /b ix 44
525 _ (A7 B {8 ] — T methodCa L L At —"MethodCal LExpressionsLffi, Ji-{fifivariable
¥ iE L—AEE, WX A A injectMethodWithAudit () Bk

ASTIEB;ingThePii;iicnm]aglllec!ewlopcrlln!gétﬁuduagrgﬁﬁfy

static void injectMethodwWithAudit(methodNode) {
List<Statement> statements = new AstBuilder().buildFromSpec {
expression {
methodCall {
variable 'this'
constant 'audit'
argumentList {
methodNode.parameters.each { variable it.name }
}
}
}
}
def callToCheck = statements[0]
methodNode.code.statements.add (0, callToCheck)
}
}

{fifibuildFromSpec () AL B EASTIEH Filg , (HRXF I A T —4e 5 Zuth—— %40
PEZAPIIT I DS LIE: . I IRA T 0 ALE (E7E R I ASTIYZSE M, BE 35 1% AP H 2 {fiiE s
EEOmﬁﬁj?o

SHAERX AKNR, AN fHbuildFromString () 773, Mitk ATEFZ & —
B ERAS — N ASTAR . R fdi X — 4 ias i E S injectMethodWithAudit () ik,

AST/EasingThePain2/com/agiledeveloper/injectAudit.groovy
static void injectMethodwWithAudit(methodNode) {
def codeAsString = 'audit(amount)'
List<Statement> statements = new AstBuilder().buildFromString(codeAsString)

def callToAudit = statements[0].statements[0].expression

methodNode.code.statements.add(0, new ExpressionStatement(callToAudit))
}

}

6] FALLKE RER A BT ) BB T — AR, B A0TSR A IR RS AL . 7E R EASTHT
buildFromString ()& A1E TRZ IR, BN Z, ERAEEBELE T —Preturnis
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b SRR S SO T B N AR U K, FER L A R B bk i A b Z AT, RSk
Hk#)—1~ExpressionStatement i,

buildFromString () ikl A — AN, B ERIANPRACRDHE]— 777 i v o AbERFE 5
FFAZAT A SRR . 5 15 Bihere SURYIATE: (S U5.3717), AR WXE.

buildFromCode ()i T HAb . Al LUME A RSN SS (S, 08 HE — ML
Herbr, buildFromCode () #i{%—173E B IS AW A", FBGXMUEES, JF4MASTZ#, T
i FHiX A~ J 5 S injectMethodWithAudit () ik

ASTIEasingThePain!lcomlagiledevalomlln]ettﬁﬁdlt.gmw ol

static void injectMethodWithAudit(methodNode) {
List<Statement> statements = new AstBuilder().buildFromCode { audit(amount) }
def callToAudit = statements[0].statements[@].expression
methodNode.code.statements.add(0, new ExpressionStatement(callToAudit))

}
}

AP A A TR B AR K

QO A FEA AT S BIASTZS ML .

Q RO ASTE R B S TEA KM Groovy A 1 & A= 2472 ; AstBuilder&Bfizimlk,
FATAIE R ASTEE 4 1) TAE H fif il H %

Q Bz, FrEA A B A R R AEASTEE M AR Z

buildFromCode () JyikAEH WG | A, (BAEM NG —Lei I ERA Sk, &
TSR TG BEXTASTESHIA BT T fift s USRI P A A ASTHRBUE R4, I SR g
FTATAE o X T LA R 7 A i RS, A AE— SRR . AR R B RS Sl 1 i A iR I 1
Rag, PATFBARAIHIRAG . fJ5, ASTBuilder®JHa iy A Bt B4 T — R HiEnT I ASTAR
i, X FREFAT R BEM T Groovy4a 5 AR5, 11 %A T FIASTBuUL Lde r it A8 #5200 0T LA fef FF AT o]
IVMIEEHE .

AT AT WA i 1 B T 1) LA ATk o AT DA R A 1) 2 R s g i
BRTEER, T TFUNE.

16.3 £/ AST THENGE

F—T R AT A 8 AR B FHASTAR S, tho AT LA i 2 s Ay B A
TBL XFEICTTR RV RS IR A AOPH) ¥ )

(D Samaritan, PARBFERSDHT A, HOBFTER, —F &
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4. 5954 28 i) Execute Around Method =77, i I 17— NFR 25 5 sk il Bh Gt A B s ).
75 8 S HFAE PR 2 ) B (e I:EIEEJA@J T {d FASTAS 5k 52 Iﬁl?ﬁfo %f‘élﬁﬁﬁ’*
RFsh L Muse () ik, AnFARAIEE e 61 R R R R B a] B

FIHATH L, RENFHASTERE R 2 /A, NS H T A E. 78
AR Y G S B T R e S SRR b Bk AIRF O U AE R AN . w4 e A G
TS, AT EALTRRALFE

SRS FAT Len] GEMR B Ayl AR A i, X PR EAEuse () JyEETE A SR
Ko AR ATE T, FPligws — D aifiede, 28 SN TR 5L AR i 45k
TEMAMCRVERE TRy o il — MR A BIERESMYTE RS

S a2 fioh RS A )V A

AST/EAM/com/agiledeveloper/EAM.groovy
@Retention(RetentionPolicy.SOURCE)

@Target([ElementType.TYPE])
@GroovyASTTransformationClass("com.agiledeveloper.EAMTransformation™)

public @interface EAM {
}

ffifiTarget, X EM HAEMAESE . [#fHGroovyASTTransformationClass, %
Hiikan  SECPHEE| )7 Hicom. agiledeveloper. EAMT rans formation/iiiZ ) Al T-{d Fix 4~ EAM
HEPRIC AT

TS use () ERABIBERASA D, X EEBEIRA, (BRSNS 5%
HeREHIFEAZ KX, MEERMNESEST . WA D7 AR EEA, Freiar Ll i
fEvisit () Ak abig .

ASTﬂBUHknnuhgﬂe@wmﬂopeﬂ!ﬁhlhpnsﬁumnwﬂon4nnovy
Line1 @GroovyASTTransformation(phase = CompilePhase.SEMANTIC_ANALYSIS)

- class EAMTransformation implements ASTTransformation {
void visit(ASTNode[] astNodes, SourceUnit sourceUnit) {

5 astNodes.findAll { node -> node instanceof ClassNode }.each { classNode ->

def useMethodBody = new AstBuilder().buildFromCode {
def instance = newlnstance()
try {
10 instance.open()
instance.with block
} finally {
instance.close()

}
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15 }

def useMethod = new MethodNode(
'use', ACC_PUBLIC | ACC_STATIC, ClassHelper.OBJECT_TYPE,
: [new Parameter(ClassHelper.OBJECT_TYPE, 'block')] as Parameter[],
20 [1 as ClassNode[], useMethodBody[0])

classNode.addMethod (useMethod)
}

5 }
25}

EAMELR IR DR TATAETE ABIZE P Rk B use () Tk TEX DL, T2 50 40k
G—MERZIEI A, AERAARSHEGE—Ttry-finallyd, finallySdeffiEH]
B

fEvisit () W, {$HASTBuilderf#¥/buildFromCode () 7 id il use () Jiik, I HF
AFIZEY, X BB EREA —open() kMl —"close () ik, WREDXAD Tk, W
B TR R . WISRIERE, tnl DI SRt iR . i, AR DTS AST 19 A5, WSk
AR B T MR 16.1755 AU IR RER (5 AR

fEvisit () FEEF, H717# AbuildFromCode () B 1Y R fEuse () LI AR, Z 580
20 AR B — P Faruse () HEE T A B SB17478) T — 1 "MethodNode S8, 4577
AR T 2=,

FEAF4I%E — T MethodNode I B . SH— 28R Tk (use ), H_ASEIRIT
I ERLZ i fpublicHstaticlBififT . =S BAEMZINIERR[FIZER! (Object ). J7ik
— AR E NS, BRI B Ause () TR R — A, ARSI SEEE I T X
—ri, B -IIR, TEItuse () FETHNENSEWERNET . £ HHSEIEY
TIEATREZ MBI RE , XTBITHEA . & — SR 8RR 5 0 7 A

fJa—4, flifladdMethod () 775 WI QIR XS Jr ik i in 2 B ArZterh . 138X BLRi v it
M EEY T AL, BEC gt t—R X, SE8L T ) (s FHEAMEE A bRic iR M 25 b i3 Ause ()
Jrike FEARANFEAK, At EATEMIFLHRNAN, IFEHITRE AR,

$ groovyc -d classes \
com/agiledeveloper/EAM.groovy \
com/agiledeveloper/EAMTransformation.groovy
$ jar -cf eam.jar -C classes com

BlE— AT LA Ause () F:fJResourceZ,

AST/EAM/resource.groovy
@com.agiledeveloper.EAM
class Resource {
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private def open() { print "opened..." }
private def close() { print "closed" }
def read() { print "read..." }

def write() { print "write..." }

}
println "Using Resource"
Resource.use {

read()

write()

}

ResourceZS42{it T HiXEAopen () Ficlose () ik, LS 7B Muse () ik, ANEH
AN T EARLELE, B EAMIE f#4RiC T Resource 28, AIMEIZRE 722X P Eh A
use() ik, fda, M%iiFResourcedSif, Zififfeam. jarfEclasspath [ :

$ groovy -classpath eam.jar resource.groovy

Mizan 0% AT AR Y, 38 i S i g AR S B EAMEL EGRAT T 1.

Using Resource
opened...read...write...closed

450 Tuse () ik, MiX—TEiFASTA R, Bfi% lZ:iF A% T ResourceZ il {F{af {di
JHEEAMIT: M2, — BT ASTZAR,  wi T LA di A Fb B A 52 B 3 i A 728 6

et TEME R antsm KA T HEY, 75 ER {28 i i) R0 AT & T . (e i IR A T A
— B HE T GroovyHE it T —N 1] LUl FH@ASTTes t 13-/ 8 FH Y ASTASH , LA HS Bt Hofh AS TR
DL S AE AR I ASTY s X A 2% St b = . °

JuHR R GRS — o QRIS , el LA BB T T R A K. {8 Grails
IXFERIHESBE R R T OCHi e . Groovy MRk ZAE T, ‘BRI AL T iz 470 A i ) 04
FRAES] o ATEHATHY A FUZ Ao i Bl FRE ) 8 I Groovyifi &5 . A4 U] 2 375 iy £ FH 3k o
RES I BA U R EEAFT

ABRE = a T AL ENREE | Tk R . T E A BRI, B R
AT DR AEFER T IE BRI . (8 DR AR B BE B 10 AR 7R . AT a1,
S TG E AR, AT LAPGH S 5 DU R AR A 21— TR T AR BRI, I
ot IO St A T BTl . Q1A LA B EEDSL %

(D 2 WL http://groovy.codehaus.org/gapi/groovy/transform/ASTTest.html .
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Groovy*

A AR SR IR AIDSL, A Ab 3R S AR Y (] AR (AL T 7. 287, NSRS B4 R
AR, J2RREEN, gt . XML, HTMLEEJSON ( JavaScript Object Notation ) %3/~
X, AR EAERA M. AR R TER A S & B B e 2R RS el . A4
AR ASERIRESH; MR, ENTREACHERZESSIRME T —FOURER 7720,

Groovy i] I TR % H ¥1E45 ., fufE4bBIXML, JSON, HTML., DOM. SAX. Swing# %
Ant, FEARTER, FRATHRE T — S T4 R B A%, 25 FERFFE 2R B d A g B AR .

17.1  #33E XML

BEFY B AR AT IR XML, BEE ORISR, AbBEXMLHORSIFEYE, T HHAPI
SAFBARINATE . RAEISE, XMLUBERA: /NI 2, BOBEE AT,

XML BB —MIRIE S VLA B RS, (B AN IR A T(E, %A NS HE WA
XML, {HZ AR, 1MiGroovy LF# G4 FEXMLAR A, T —FpiR#R, #e Kb 2R Mt T H iy
ﬁ%o

THE T, 7EGroovy il F A LS B1 EE XML ICEY :

UsingBuilders/UsingXMLBuilder.groovy
bldr = new groovy.xml.MarkupBuilder ()
bldr.languages {
language(name: 'C++') { author('Stroustrup')}
language(name: 'Java') { author('Gosling')}
language(name: 'Lisp') { author('McCarthy')}
}

X B Hgroovy . xml.MarkupBuilder K 8 E#E XML SCEY , 474 i 2§ I8 AT 20 7
FeUR LR, B RIERAM LR S, RS e IR ATTE | B AT A SRS R B T R A R 4
IR A
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<languages>
<language name='C++'>
<author>Stroustrup</author>
</language>
<language name='Java'>
<author>Gosling</author>
</language>
<language name='Lisp'>
<author>McCarthy</author>
</language>
</languages>
FATA T —4~2 M languages () 19 )7, {HiZ 7 #fEMarkupBuilde r2t it SE il FANAF
1E. At A A A e, T2 HE I b B e i Y T S R A8 E XML SR I —MRJTER

BAMEE 1] AN

BN FE XA 7 B R E P A BRAE SR T — AR BT S, SRR EE RS L0 6
1. EXAHEN, gRHABIMERAFEN T, BEEBENE—TFIRNEF. HRE
5 FH 5 et IR EMapZ 8 ( nlanguage (name: value) ), EATS# YECEMBENM . 1T
FABZEUE ( Wauthor(value) ), FRMRICENE, MAEEHE. LIS — F Al
MR K H i, B FHMarkupBuilde r 2t faHER LS A,

FERTTE 975 Bl o, AXMLSCR 89 B AR B g Y, 10 ELAE RS FUR 45 RS 3] 14
b MiFESCPRAYIE B, X PIRRE AR D AR RATRBAE ATREE H— 1S, TEA X
A] g i — RS IR e A BT . eAh, AT REIAAEIE XML A S AR —Writertd,
MAES A SRk

S LT AR IR | — D Writer, HEHAE AMER A — B8, L, LUK —A
StringWriterff 34 gl b BB 0T LK FATMUE, sk A8dRE (S 093 ), T+
M—Maph BRI, A1 T —PXMLSCH, IR SRS 3] 7 —4>StringWriterd:

UsingBuilders/BuildXML.groovy
langs = ['C++' : 'Stroustrup', 'Java' : 'Gosling', 'Lisp' : 'McCarthy']

writer = new StringWriter()
bldr = new groovy.xml.MarkupBuilder(writer)
bldr.languages {

langs.each { key, value ->

language(name: key) {
author (value)
}

}

hy

println writer

X B CAM A 4 T
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<languages>
<language name='C++'>
<author>Stroustrup</author>
</language>
<language name='Java'>
<author>Gosling</author>
</language>
<language name='Lisp'>
<author>McCarthy</author>
</language>
</languages>

MarkupBuilder+43i& & /MBI R A SCRY . SRR, GnARSCRYAER R (FTIRFT ), FRATAT
P i A StreamingMarkupBuilder , ‘& AF &5 % 00 8 4F — 26 . F 1 fifi /] Streaming
MarkupBuilder®# GHTHEIMY/-F], AREIN—sL8Rurty, FRATE M2 S MAMXMLERAE Tk

Wd?ﬁslnwldublngﬁﬁmlnglﬁnm.groow Wil sl et
langs = ['C++' : 'Stroustrup', 'Java' : 'Gosling', 'Lisp' : 'McCarthy']

xmlDocument = new groovy.xml.StreamingMarkupBuilder().bind {
mkp.xmlDeclaration()
mkp.declareNamespace(computer: "Computer")
languages {
comment << "Created using StreamingMarkupBuilder"
langs.each { key, value ->
computer.language(name: key) {
author (value)
}
}
¥
}

println xmlDocument

A AR 7= A 4

<?xml version="1.0"7>
<languages xmlns:computer='Computer'>
<!--Created using StreamingMarkupBuilder-->
<computer:language name='C++'>
<author>Stroustrup</author>
<({computer:language>
<computer:language name='Java'>
<author>Gosling</author>
</computer:language>
<computer:language name='Lisp'>
<author>McCarthy</author>
</computer:language>
</languages>
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FfiStreamingMarkupBuilder, fEEhiZAE s L FFE0E Emkp, PTAR Mldr44 25 [A] . XML
HRENE. —HEX T —Amssshl, oo S ehik, fEais HER e (.)

BIAT, dncomputer.language, iXH computerifft— i,

XML A R3S, 187k T 20 BUCHE  F A TA L XML 52 24182k 0 XML SR . B # XML
B WAEEAES . RTINS B ZISONSI ), GroovyLZES T, FT—HESNn4.

17.2 #3 JSON

MANHWebR S, B RISONKE IR Z T, Groovyt$24t T sk ", R
S| K % 4 groovy . json. JsonBuilderfUgEay, XA AR S AL HEAR T A TAE, SUiX A&,
it HwriteTo () ik, ATLLERAE UAIISONAE G A B —AwWriterth, 1R mf i+ Hrs .

UsingBuilders/BuildJSON.groovy
class Person {

String first

String last

def sigs
def tools
}
john = new Person(first: "John", last: "Smith",
sigs: ['Java', 'Groovy']l, tools: ['script': 'Groovy', 'test': 'Spock'])

bldr = new groovy.json.JsonBuilder(john)
writer = new StringWriter()
bldr.writeTo(writer)

println writer

AL AR B 227 LA BCENTT (LA 9 JSONAR SR S ANMEL, 4 F /s

{"first":"John","last":"Smith","tools":{"script":"Groovy", "test":"Spock"},
"sigs":["Java","Groovy"]}

P AN T AR I LUE R, W RTEEZ ML . A R A A
SERR Y, AT w6 TR

UsingBuilders/BuildJSON.groovy
bldr = new groovy.json.JsonBuilder()
bldr {

firstName john.first

lastName john.last

"special interest groups" john.sigs

"preferred tools" {

number0fTools john.tools.size()

(D http://www.json.org/
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tools john.tools

}
}

writer = new StringWriter()
bldr.writeTo(writer)
println writer

XA R SR E 4, TR R R TREI AT ] AR e,
F AN i numbe rof Too Us o A2 ilias 2 i FHAR A 1R I AU DSLiG ok Q@ st AT -
{"firstName":"John", "lastName":"Smith",
"special interest groups":["Java","Groovy"],
"preferred tools":{"numberO0fTools":2,
"tools":{"script":"Groovy", "test":"Spock"}}}
JsonBuildern] A M\JavaBean . HashMapF151| 34 L ISONAE S it JSONAS =AY i i 9
RAFAERAEH, ATLARS G AR B A S — N, sSURNITH TP B . QSRR Bl T
FEAE W AF i A8 7E A 2 A B B NS LR MR, T LA {d fl Streaming)sonBuilder {8 %

JsonBuilder,

fEGroovy s, S 5 AL EEtLAR A Sy e andkATeT LA F Groovy#2 it JsonSlurper, M
JSON¥UE Al HashMap., 1l LUffifparseText () 772l F7EStringH AYISONEE . tunT L)
ffifiparse() 77 MReade rak 34 e BUISONELE

T E AT T AT F R A JSONG Y, (BB i fRAFfEperson. json X

UsingBuilders/personjson ,¢ ! e
{"first":"John","last“:“Smith";Jtools":{"script":"Groovy","test":"Spock“},
"sigs":["Java","Groovy"]}
B 7ok A X, JSONEE LA T HER A —1WeblR %5 . — H LL—/~Reade r Ll IE 3K
TEAER, T MR T mel xRk s s parse () 7. R4t person. json Xy
JSONEHE B9 HY «

UsingBuilders/ParseJSON.groovy
def sluper
def person

new JsonSlurper()
sluper.parse(new FileReader('person.json'))

println "$person. first $person.last is interested in ${person.sigs.join(', ')}"

HATENE T —4 FileReader, FZBCCIFRAIEHE. 2ok HifEparse () ik, EH ik
2R [\ —M 5 B s I Has hMap 32 B, BE wT LA {5 LU RE (i I HashMap s A B FIE , o AT LMK
SERHR A — 1 Groovy Xt R——ifiCF3S, W] AL HashMapft: Ak i 8% 192 508 Groovy X 4
(BW2.2% ).

fEHTISONE A AL RS H an T .
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John Smith is interested in Java, Groovy
i HTISONEBIE AN BT 2480, A ALk AL IE R HAEAIMERTTE
Groovy A4 nlias A UL BERE A= BAHE . EATTE 2 ] DALk Swing PR 50 AR 140 1552, F—

REEL Tt

17.3 #33 Swing R F

He AR ZARHEF A SR BR FXMLEZEH , Groovyid A1 # Swing /i FHEE (I T — A 8%, 448 A
Swingltf, FA T EHAT LR ZWRITS, ELAnBIEE M ( anddedtl ). TEMh S ab P pess . oy,
BB HOAL IS, ERME — BRI, MTESCEALFRER 7 vent, LS TR119F
AKX (UlActionEvent ), WiHEZ EA]. SwingBuilder, %54 GroovyWJMifl, #Ff1E4 T

AT LM A iR it sk 2 R AL S5 M B i — N 25 8% (AnIFrame ) B 2R 1 ( fndsest .
SCAHESE ). Groovy 414 7 1% ARG AT LART A AL IR SR R A4 . 2 U (b 1 38 1 /NS
— i, R A R AR — N, RS EFEM Y Swing N FHIEARRE A, (HERI1S %M,
S HJavadi G, FGroovy 4SS 75 B A CRY B /b —ut | X B FHuOs s . iR IF 8 R ks
RAEAERE R )Z M Swing APL, {HiEEA R KA, FATEAEE F Groovy i 7 & 5 Swing %
W BAEME I SwingBuilde rdé sk i —A>Swing/ii FH :

UsingBulidees@utaswinaiareovy || 111 | st BRI e
bldr = new groovy.swing.SwingBuilder()

frame = bldr. frame(
title: 'Swing',
size: [50, 10017,
layout: new java.awt.FlowlLayout(),
defaultCloseOperation:javax.swing.WindowConstants.EXIT_ON_CLOSE
) {
1bl = label(text: 'test')
btn = button(text: 'Click me', actionPerformed: {
btn.text "Clicked'
1bl.text “Groovy!"
})
}

nmn

frame.show()

B 7-158 75 7 BT s i i

@ http://blog agiledeveloper.com/2007/05/its-not-languages-but-their-idioms-that. html
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(OO 0 Swing

| Z

E17-1 {difSwingBuilde r| & 1)—/NISwingii

X AL T — 1~ IFrameSE 8], 455 T EAtitle (h3f ), size ( K/ ) fllayout (i) ),
R E T BN OCHAERIE, — D RIRAIERTE TX—Y, XM TJavah SS B HER
WA, HEM AR R, HFEE Ebutton (X B IButton ) HactionPerformed
BYERME— A M. fEJavarh, BERIE-NELZNIHAE, I FHActionEvent Z B L
actionPerformed() /5, TEGroovy IR 4. MR, XBERZEERE, HEFE L
FAEHPUHE, i HR TSR, XH15Swing APTEES ] T,

SwingBuilder4k: mi#s IR T~ T Groovysi KR 11, EIER A, HIZRMBRECEATE
f LA R F g Swing W FH, B UBFSE — F Griffon i H” . Griffontef4 # T Groovyzz I i—MHESE,
T “ZEMTHCE” ( Convention Over Configuration ) 4B & Swingvi . EA U4
TRIEGUIMR Y, & nT IS 2R IEf b B,

17.4 £ THRIZESIE LER

AT 0, A —Se ] 1 i E B2 IR AE B & T e BLARH =280 155, W TiX
MES , AR L T — R B NERDSLAY I3, HTER A R AL IR T RRE S5, AT LUK A —
Ty AR A S AT LU R A R, AR R EUEM A RS, ATLLE TR

S il A A A R AN 2L M Groovy I CHRfREE ), —UI B Ok, AW RMRELRXF T
5 [ HGroovy#{tAYBuilderSupport ( ZM.17.577 ) BiFactoryBuilderSupport ( Z#.17.677 ),

R BB % BuilderSupport ALY, T HEME— RIS ER, IS PEH T A
7 LKA B A il A -

UsingBuilders/UsingTodoBuilder.groovy
bldr = new TodoBuilder()

bldr.build {
Prepare_Vacation (start: '02/15', end: '02/22') {
Reserve_Flight (on: '0@1/01', status: 'done')

@ http://griffon.codehaus.org.
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Reserve_Hotel(on: '01/02")
Reserve_Car(on: '01/62')

}

Buy New Mac {
Install_QuickSilver
Install_TextMate
Install_Groovy {

Run_all_tests
}
¥
}

{EfE5EToDoBuilder2 J5, & E FX B H Han T .

To-Do:
- Prepare Vacation [start: 02/15 end: 02/22]
X Reserve Flight [on: 01/01]
- Reserve Hotel [on: 01/02]
- Reserve Car [on: 01/02]
- Buy New Mac
- Install QuickSilver
- Install TextMate
- Install Groovy
- Run all tests

FEMANEFS M Hxbric. G TESHRERR, &N E H ST 52588 ST
{155 AR T

1 LRI TR 5 RADSLA, FATBIEE T LAi# WiReserve Car W ZFRAISH , Fitix B
IR RIZACE T 2548, SXBERE AT LUK I/ EGroovy HF I 7 H5 4 T o build ()2 H b — — A4~ a
BHRE R Tk . HAR B AR AR /2 il idmethodMissing () FipropertyMissing () AL B
W R

UsingBuilders/TodoBuilder.groovy
class TodoBuilder {
def level = 0
def result = new StringWriter()
def build(closure) {
result << "To-Do:\n"
closure.delegate = this
closure()
println result

}

def methodMissing(String name, args) {
handle(name, args)

}

def propertyMissing(String name) {
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Object[] emptyArray = []
handle(name, emptyArray)
}

def handle(String name, args) {
level++
level.times { result << " "}
result << placeXifStatusDone(args)
result << name.replaceAll("_", " ")
result << printParameters(args)
result << "\n"

if (args.length > 0 && args[-1] instanceof Closure) {
def theClosure = args[-1]

theClosure.delegate = this
theClosure()

}

level--

}
def placeXifStatusDone(args) {

args.length > 0 && args[0] instanceof Map &&

args[0]['status'] == 'done' ? "x " : - "
}
def printParameters(args) {
def values = ""
if (args.length > @ && args[0] instanceof Map) {
values += " ["

def count =0
args[0] .each { key, value ->

if (key == 'status') return
count++
values += (count > 1 7 " " : "")
values += "${key}: ${value}"
}
values += "J"
}
values

}
}

JUT- 2 AR ELHER) Groovy fRAD , i ELARAFHR F T ICHRFR . 48 B A AR LE R 7 T ok
JRAERE, BEEGE CR—D A H . WA R AR T4, X E -1 RRS], 365 Targs
PHERE -8, X ERT T, 258 YT i delegatei B 4 A8, IR
P ) T 3 P ik S RO 55

RUEE B AR AR, RERE . TSR RER, i H AR FMap FI-E 25000
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EHE AN, T —ENH09BuilderSupport A BT,

17.5 {£F BuilderSupport

E—TNA T i {f FfimethodMissing () filpropertyMissing () BUEL il 4 2% . Gn sk
TR AR AN 1k —, AT REEDE R )y R RS A B — Ao ek b 7 Groovy UL 48
XM T, BuilderSupportZSHRUL T TR AT M pO[EHE T vk, SRR A I SE A4S b B
HRZEE T, i TR VTR, R Groovy s A5k SR B N I ZhE . I RIS
JBuilderSupport/Eit i {2 FHSAX ( Simple API for XML, —/NFiATAH0SE (40K 5 (1 XMLAHT
fir o TERRBT S ENSCRY o E MBS, &2l & TN THR LA AL FE B8 - (R =4,

ERRMT LA A Z 0T, SOREBERERETH 4.

UsingBulIdersIUslngTodoBullderWithSuppongroovy il
bldr = new TodoBuilderWithSupport()

bldr.build {

Prepare_Vacation (start: '02/15', end: '02/22') {
Reserve_Flight (on: '01/01', status: 'done')
Reserve_Hotel(on: '01/602')

Reserve Car(on: '01/02')

}

Buy_New_Mac {
Install_QuickSilver
Install_TextMate
Install_Groovy {

Run_all_tests

}
}
}
TERIE5E 4 ToDo -BuilderWithSuppo rt/5 FK i F AT BAHS , T .
To-Do:

- Prepare Vacation [start: 02/15 end: 02/22]
X Reserve Flight [on: 01/01]
- Reserve Hotel [on: 01/02]
- Reserve Car [on: 01/02]
- Buy New Mac
- Install QuickSilver
- Install TextMate
- Install Groovy
- Run all tests

BuilderSupport I B30 {7 55 Bl Wi 41 HAK 9 J5 1 . setParent () 1 & #% J% 75 (1Y create
Node (). tLATARLISOLSEBLHAM 73, HoliinodeCompleted (), #iEfF7E 8 75 1 e Al fik i ok
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B AABEMESE (foo() ), A LMRMEIEAE (foo(6) ), HATLIEME—/ Map ( foo(name:
'‘Brad', age: 12) ), 8 nJ L4 {t—MapF1—1{A ( foo(name:'Brad', age:12, 6) ).
BuilderSupportdifi 7447 createNode (), Z3HIXT R X 4FPERE , 270 lide L9 L VA A
et AR BT S A . setParent () T il AR A AR 0IE 21 AT A AL BT SR ACTT A
A& createNode ()RR A, EREBFEE—AT A, 0 HAE RS RGN — PS80k
%% nodeCompleted() .

BuilderSupport A 23 {5 &b ¥ &k 2 i J7 W AR BE A BB 2 /) T8 1 o SR 4TS 2R T LA A
propertyMissing () 77 i RAL AP LEE M .

Tk FE — FTodoBuilderWithSupport#fUis, ‘E¥ & /' BuilderSupport., fffpaIis
FArEFE A O FFE SR A (FiJgEd: ) DAKAESZ — P Mapiy ki Frbidesz—
~0bjectZKEMIB M M createNode () IRA S H — 7%, fERE—FICAE . TEIZHIEN
HEHNARA, LA KpropertyMissing () ik, i@ inleve B ICRRER IR, 16
nodeCompleted () J5 i P Bk D level, WA HIBHE — T HEZ R A SHEHAXN L.
createNode () ik B AT QI S AT, FTLAFRATAT LK X4 F S5 nodeCompleted () Lt
e, VAR E (T p AR Y e T2 8979 slbuild . AnSRFRE AR A%, "TLLE A fil R A 1 S a2,
JRR XL S, 1 g B, AR EERA T — L AR, LA s BRI ALY
L, aTLMfiHsetParent () RSEE . & A A S UL FAVESCTT S ANT79 A ANode L], sk
JE I T S createNode () AITiR [E1 #9755 %% . TodoBuilderWithSupport 41 H. 4L
JHF A0 PR i % B A 5 s 01 20 22 A0 o

Sl — T, BEWLL RO T, SUZLMT AR E . PR EGT , o] LIFEX
oy rhifi A—%printlniEh),

UsingBuilderslTodoBurlderWIthSupport.gruovy iR e R

class TodoBuilderWithSupport extends Bu11derSupport {
int level = 0
def result = new StringWriter()
void setParent(parent, child) {}

def createNode(name) {
if (name == 'build') {
result << "To-Do:\n"
"buildnode'’
} else {
handle(name, [:])
}
}
def createNode(name, Object value) {
throw new Exception("Invalid format")

}



17.5

{# % BuilderSupport

235

def createNode(name, Map attribute) {
handle(name, attribute)

}

def createNode(name, Map attribute, Object value) {
throw new Exception("Invalid format")

}

def propertyMissing(String name) {
handle(name, [:])

level--
}
void nodeCompleted(parent, node) {
level--
if (node == 'buildnode') {
println result
}
b
def handle(String name, attributes) {
level++
level.times { result << " "}
result << placeXifStatusDone(attributes)
result << name.replaceAll("_", " ")

result << printParameters(attributes)
result << "\n"

name
}
def placeXifStatusDone(attributes) {
attributes['status'] == ‘'done' ? "x " : "- "
}
def printParameters(attributes) {
def values = ""
if(attributes.size() > 0) {
values += " ["

def count = 0
attributes.each { key, value ->

if (key == 'status') return
count++
values += (count > 1 ? " " : "")
values += "${key}: ${value}"
}
values += "J"
}
values
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HATEF T8 LIS FEFFBuilderSupport RAGHEFY, (HAEA a] LAFIH 7 — 4~ Z IR
* T— W'{%‘s)l

17.6 {#H FactoryBuilderSupport

SRS PR ) JE SwingBuildershf¥button ( #4 ). checkbox ( & iEHE ) Flllabel ( HR%E )
W AT 4%, B EIFactoryBuilderSupport. | — 17414 FI’JBuﬂderSupport:_rim&LIffL
SRS, SR T AL BEAS TR 2B A1 ORI L R AL B 20F AN [R] SR A9 3 A1
createNode () FUSCELEE ARG AE W R 4. BT A AMIEAFR A, SFECH IR
switchifiti], FR{TnTREARPemiiin] FEE IS 1) ( 2 W.Design Patterns: Elements ofReusable
Object-Oriented Software [GHIV95]) 752X KA HX 4645 &5, FactoryBuilderSupportifiizix
. BT A, BRI RIS AR T &ﬂ]/\ﬂn?'{% SLABETR) T),

FactoryBuilderSupportsz %] I SwingBuilderfy )3 Ja ke SwingBuilder 3 A &4,
P"J® T FactoryBuilderSupport, TTﬁ#}%BullderSupporto T HE LAY T
FactoryBuilderSupportf 4 lids i+ . B —1% NRobotBuilderf¥ : sias, 1T LK HH
THLES ANNRIE 5mfe. EAE—2, EHE—-T EAMHX NS

UslngBuiIderslUsingFactoryBuilderSupport.grocvy i
def bldr = new RobotBuilder()

def robot = bldr.robot('iRobot') {
forward(dist: 20)
left(rotation: 90)
forward(speed: 10, duration: 5)

}

robot.go()

FeA 17 HRobotBuilde r MACHS = A= 46 M

Robot iRobot operating...

move distance... 20
turn left... 90 degrees
move distance... 50

WAEER — FiX MRS . RobotBuilderd J& T FactoryBuilderSupport. 75T 45510 4h
feds i T FactoryBuilderSupportfiregisterFactory () 7k, 35 54 robot . forward
%nleftﬂﬁ%ﬁﬁlﬁfﬁr“ﬂﬁir RobotBuilder ik A Z AR PY . 50k 17 U2, AR T

XL R, FactoryBuilderSupport#B45 T 1. FESSFER, HAMT TIE, ¥hT)
*UTJ,EI'\]\)\J\:

UsingBullders/UsingFactoryBuilderSupportgroory
class RobotBuilder extends FactoryBuilderSupport {
{
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registerFactory('robot', new RobotFactory())
registerFactory('forward', new ForwardMoveFactory())

registerFactory('left', new LeftTurnFactory())
}i
}
T 5 i fJRobot . ForwardMoveFlLeftTurnZ3:/5# " robot . forwardfileft{i i,

Us!ngﬁBul_l&_qg*slUsingadprqulldchyppon.groovy
class Robot {

String name
def movements = []

void go() {
println "Robot $name operating..."
movements.each { movement -> println movement }

}
}

class ForwardMove {

def dist

String toString() { "move distance... $dist"}
}

class LeftTurn {

def rotation

String toString() { "turn left... $rotation degrees"}
}

Robotf —~name)@ 1 HI—~ArrayList——movements. Hgo()J7 ik i el [ H A 80T
FTERIELHMS B, . HAh i ~2——ForwardMove FiLeftTurn——4&4 — @1k, B #AForwardMove
KHAF—-NZAdistig@rE, HEEART I LE T, 24 speedfiduration®if~E PSS
R4 Tleftiidi, T stdbdxEEmE, —S% e,

H— FiX$e T ], FactoryBuilderSupport{fifi T-Factory& 1. iZ4% L4 7 —2877k,
S S AR E, A SRR E R E Y AR TR R A E IR T SRR N
M7 555, Groovy 424t T Factory)—1~#RIASCHE, mYffAbstractFactory, 41 Fff/R:

// AbstractFactory.java{{ 4 A 5, % A Groovy¥ #9388 5% M
public abstract class AbstractFactory implements Factory

{
public boolean islLeaf() { return false; }

public boolean onHandleNodeAttributes(FactoryBuilderSupport builder,
Object node, Map attributes ) { return true; }

public void onNodeCompleted(FactoryBuilderSupport builder,
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Object parent, Object node ) { }

public void setParent(FactoryBuilderSupport builder,
Object parent, Object child ) { }

public void setChild(FactoryBuilderSupport builder,
Object parent, Object child ) { }

}
isLeaf () HUEKIASCII SR Ml false, BT Sn] LA — M Ab B sS4

onHandle NodeAttributes () Hid & X @ PRI TR SRR, Rleftiduration
speed. TEIXANHEEN, Fefi ¥ Mattributes P EBRTMTE 23T B, WEREECASLEL IR
#fik Al true, FactoryBuilderSupportZ:#fattributes &3 H9% 4@ AR L fd 2.
onNode Completed ()77 H:4sfE™T SAbFRSE s A IR, T EL7E 7 A GRS st m] LAPRA T — SE i 245
£, setParent()&fE 1T LA, FIUARTLLEEAEMACFRHR, EMH, setChild() =
FERXT S T i8], AbstractFactorysME—i% A 24t Factory (¥ EnewInstance(),
BRI SERRAY T

XA F, Robot. ForwardMovefiiLeftTurnfilds & —~ 1), B4Ry Robot -
Factory. ForwardMoveFactoryfilLeftTurnFactorydl | :

UsingBuIldarslUsihigi—factorynuilderSuppurt.groovy

class RobotFactory extends AbstractFactory {
def newInstance(FactoryBuilderSupport builder, name, value, Map attributes ) {
new Robot(name: value)

}

void setChild(FactoryBuilderSupport builder, Object parent, Object child) {
parent.movements << child
}
}

class ForwardMoveFactory extends AbstractFactory {
boolean isleaf() { true }
def newInstance(FactoryBuilderSupport builder, name, value, Map attributes ) {
new ForwardMove()
¥

boolean onHandleNodeAttributes(FactoryBuilderSupport builder,
Object node, Map attributes) {
if (attributes.speed && attributes.duration) {
node.dist = attributes.speed * attributes.duration
attributes.remove('speed')
attributes.remove('duration')
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true
}
}

class LeftTurnFactory extends AbstractFactory {
boolean islLeaf() { true }

def newInstance(FactoryBuilderSupport builder, name, value, Map attributes) {
new LeftTurn()

}
}

54T #ynewInstance () J7 ik i 5T SLBILAHMN 77 45, 7ERobotFactoryfysetChild () ik
1, [Robotfimovements¥|FF M T A, EhforwardFilef @& 15, HT 4y
isLeaf() /=< iR [Bltrue, ForwardMoveFactoryfonHandleNodeAttributes ()42t 1%t
forward 7 s FIRFIR B 14 1 585

H—hE—TFisLeaf () FEAH R AL . 7E T EAEIFrb, 1M forward TSt 7 —
ANHAL

UsingBuilders/UsingFactoryBuilderSuppo

def robotBldr = new RobotBu1lder()

robotBldr.robot('bRobot') {
forward(dist: 20) { }

}

FactoryBuilderSupportZ&iiF|forward 11 S A ER RENER, TRIENEL, FE7R.

java.lang.RuntimeException: 'forward' doesn't support nesting.

FEALPLAL BE 2 A B G E LR S A s #% , i FactoryBuilderSupport 2 b fifi H
BuilderSupportifMifR% . FactoryBuilderSupportifit 7 HAd(EHE 7, AT LATRAETY A0
el A, Fitk, mMARFENE, TN WA ELEmEZES, tannr LIE A
prelnstantiate() AiE7E T BB S AidiT—LeahfE, a3 2% EpostNodeCompletion()
Hik, VAT REZ FEPRIT—EE, WRTE EEA A AT AT S, o7 LME FHE
FactoryBuilderSupporti#JgetCurrentNode () fllgetParentNode () S §it /7, 50 oAb HR
IEEAEE R EG5H . TAER R HAPIR E £ 40715, £ Uhttp:/groovy.codehaus.org/Factory
BuilderSupportflhttp://groovy.codehaus.org/api/groovy/util/Factory BuilderSupport.html .

AZATA T W FH Groovy A A . X T —S8R TS, HeanBl & XML HTML 3CRY,
A AR RS T H T PUTENRIDSLIEE: . 7] LA# FHGroovyfR LA A4 slias , th ] LU 35 3 B84 i as .
i H AR A TEEE T — N A as, W% b BTk 454 X !

FANTFEIRIIHARSF] T Groovy Z 3 K . Groovy HI s AR B RRATH B H—AHUE#H1T B 3h
EAAER EE . P ER NSRS Fooilik,




<2

HOTIRAT T U E R TR, MBS IAE S N IFRPITH R AR A £ 2455, shEK
RUE T S DO RE B A SRR R A . X R B TR S P CS A E R L RN 1. (3 WTest
Driven Development: By Example [Bec02]. Pragmatic Unit Testing in Java with JUnit [THO3)f1JUnit
Recipes: Practical Methods for Programmer Testing [Rai04], ) SR TEShAE 5 ohnl UL A H 3
SREAFTTHER , (EIRATAAELEntE], #fR TR AR S IRA TN, A OURAT 53]
i A——ZFE i AL 2105 .

JF A X ROTIAANRE 2B LAFRTA B4, B, HAHELE A . BTl
LT X F AT, BRI U A IR IE . X— s KR T A B ARIE ., SRt LE A b
T AR TS £

BT A 22 Groovy Zm A E 5, 7EGroovy P HEAT BT tARZE S . il HL 75 4R i .
JUnitN & 3 7 GroovyH . JTeHFRRE /ARG R AW A S o Groovyih 7 —~ N B AFLHL
J# . 3T AF— T Wl FlGroovy X JavaF1Groovy i FH #E4 T B G

18.1 APBABSEFULRETL

v A BTl A R R A E . A 2 EEEH T A sh kol X2
A FRAERE A R — 1 — A AIE T, Groovy R PESME, Sl &iE, bug it s,
BRFPE ST ASER | 2R A —TT M o SEAES VEX L 34T | S S (UL R il , FepLes b 223 19 Groovy
PO T2 AR ER G, PR RS BT, — MR B e TAE T, et
5 St B BT AR R R, AREFERUR A 1. eAh, BEESIERUE T, FREW T Ay —st )
T A7 AsteFociiX, RABEALD TIESEHMEK ACHERZE, BHa6T{iREE
TAE, XEEFRBMEIS EREI T .

TERS TR —LORBIAAZIG, RIERE—T, I Ia R 00miL E sk, [H
BRI M, IF HLAT DATBCTERR B B SO v o A7 SE7R )2 R, A — e 2 b <7 (AR sl AR
A1 1 GroovyITCERFRRE J1, 45& ExpandoMetaClass A K ME I HATIIABIEE /1, AlEfEdT A
ST AR M 5% .
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AL T I N AR E AN 8 MIRE5E—FRG], BaiibimZ i x4
RBIEEEIA, EILK, AR S A A AR T, JERBOR Y T LG . BEEER
Groovy, HYERBILEFTHN, T EEMR, XX AEE i SRR 0L W T, mi 2
;ﬁﬁ"]o

DA A ZE DA TR T 5T T A4 -

Q {3k 73X GroovyFEtE a BRARE ;

Q 7EGroovyH PR3 2 4 H B9 [n TR BB R T —2EGroovy Hbug;;

Q #HERFIHEE T Groovy R H—bA—EL

Q WA R BIERA R, 1 HAE &S AR Groovy H A LR GF i T.4%

Q iLFRAFBES | FR EATA ], IR AT AT S . TR E Y St
WEZEH, (FEASRWBINIT N .

18.2 %} Java I Groovy fRABIAST & TR

R R (1) Java-Groovy2E B, AFAr] 5 T Java it il iU HE 3L AL R HELE | dNEasyMock . JMock
FiMockito¥¥, ARATLAZE 5 Groovy . 1M Hit A (EiX 2L, fE%3Groovyltf, 22 H Bk T —
AR T IUnitZ F S CIHAHESE . v] L e kil it ava B B0 E BT, f5ETavalths |
Groovyftid, %%, HEZMGroovyTestCased i F & Bk, JFacmimhit s, R5H
i T AT LA T

Tt - (hlia ke etaAd e “.'\“;}:_ R ) : ‘I‘

A5 5 AR XA, BT ER KL i RFAIRE AT, X fm R ik (fast), B304k
. (automated ), W # (isolated) A=< % &L ( repeatable ).

|
WKL AL, MA RO R A E M, &Rk B RADYS 45 T 9 B, o R
MIRARNE, FFRA B LR BRHBATEN, BIREEZ—NEFREG R AET M. 1

WKL B, FIAEREA, MAEDHE, LIRS TRY TRALET R
% bohutia, AR KAAR LA KNA L6 RIE, BRI AR CNS EHbEN; 4R
| RBRFETN, TMNEAERMNGTHEKE, SN AR A G &R,
A — ETHRAGAR , KT TR AN R, LR R EFHEEX L, B
LKA R NA L ERE S, RATAEH, SXNAETET OME, Sikdnms
BT X T ;
j M RXLIANGE ., e R 210314 %FHR, BFRERXRY TAST, 22 LEASE
| RPERI B, — AR UK S IR R A E AT L, KA1 L BT bug
RS KK 12 8 FARA K. A RS R R B LM, R X
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F 9 % MO KIEBATT ) B8 B AR T — AR RLEE T Tia YRS — MK RER
A, s TOAMERDIR BB AT K, TTVABATHT A MK, AR S AR ik e — il

wﬁ%ﬁmﬁuii%aMﬁ*k£%%mﬁ&€§&,#ﬂﬁﬂ%i%m%ﬁ\ﬂﬁ

M LE R heBiX kIEITE M, AMAETER, FTRIEAKBET, AR RKG, &

AZRETESFH— XA M, BT, deR— A0 GBI E PIBEANE, T

HAER—0F 4 %, MG BFETRAGRA R FEEEE, NalXark, RiddeR

m%ﬁ%nﬁ$§ XAEARRL B, ZAXHATELH, MﬁﬁTii&ﬂfém
&iﬁ&%ﬂﬁﬁ%%ﬁ#%iﬁ

%ﬁg—¢ﬁ$%Mﬁ:

UnitTestingWithGroovy/ListTest.groovy
class ListTest extends GroovyTestCase {
void testListSize() {
def 1st = [1, 2]
assertEquals "ArraylList size must be 2", 2, lst.size()

}
}

B {#i Groovy & ah AB VA, TUnitiA J2 B0 2RI 3 77 2 AR (1265 Hvoid ., X B E 76 2
WAk, o S d FHvoidftEidef. Groovyl ] dEXAIZE XS] TR, BE4 77wt
W, AEEGRPITIEM Groovy 2 PP TE . A T olm4:

groovy ListTest

R

+ime: 0.006

OK (1 test)

AR IUnit, X LA Qo i 1 IR T

WRENFE RS, ol IE s A T £ 358 (IDE) s T8l

WAL junit. swingui. TestRunnerftrun() 5k, ¥ Groovyillid i & AL T,
XAEE AT S RE7E Swing GUIN B FNZIG 5 T .

AT AfdE HIUnith FR AT TR A (M assert Jy i . A58, Groovy @il T Zassert ik,
H2Z%JL#, fiassertArrayEquals() . assertLength(). assertContains() . assertTo
String(). assertInspect(). assertScript()flishouldFail()%.

TEGn S FOCiiARS, B4 T 3RS R At EmmEt, o R i, I m iR
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] LA B AR A R BT S T . ol AFEIE W p9EsAe BRI A, tean, fE— kP
A100KTT, R ERBRAZEE TIXAZ, MmN, ARSI 77 4k B HT
BRI, BEMAFRE, FA—DRE, BRIUESMA 4. DRKPXH, X2EARK
WE? S nl LARE Bh B E AR, M RO B, AR B ol ER R, DURSRELE
BT MR PG, ASIEGRIRE LR, SEart i —m L —EZMER, R\
B —A AT AHRATEL LR R XA ST L2 4 T R

LU SEA T SE A M, A7 B THESCEL A2 SRRV A L AT TAS (B AL P S % 4R A 1Y
I BEE SR 2 LRI A RE A 20 B SR A R s 2 0

HFHGroovy MlJUnitf it fassert ik, AT LAARARN SR IE M. S0 6 i 30 3 S5 00 i
TR TAEEZ— 4, Groovyt A Al LIRELFE BIIHLE], T angd.,

R 051 H & HJava5 (1), 0 %% [EHGroovy4i 5 MR ACHS . B AGroovy it @iy,
M=%, fEGroovy M mEMEXSTER L) . TP . FA R, XU RAEL Javah F 55 B thac gk
Groovy ) —FpAEE A 7=

{Ri%AEsrc Hok F A —AJavaZiCar, WA TSR, FHEIRTRATC 204 Hjavack H4%i%
F| T classesHEF .

UnitTestingWithGroovy/src/Carjava
// Javai &
package com.agiledeveloper;

public class Car
!

private int miles;
public int getMiles() { return miles; }
public void drive(int dist)
{
miles += dist;
}
}

ATLATEGroovy "N IX A4S o, 1M HALHRNARREETE . FEEcarky
—HE L X ER T test H 5* R B9 CarTest.groovy LI

UnitTestingWithGroovy/test/CarTest.groovy
class CarTest extends GroovyTestCase
{
def car
void setUp()
{
car = new com.agiledeveloper.Car()

}
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void testInitialize()

{

assertEquals 0, car.miles

}

void testDrive()
{

car.drive(10)
assertEquals 10, car.miles

}
}
setUp () 7 ¥ FIHIN; A tearDown () 773 (HITTH 51 b A Wom 3k ) 206 It ATk
fE ], ATLATEsetUp () HRTERTEATR, T LAMRE T Z AE tearDown () HRAAAT I Bl A2 fi7 4841
BX2AN T LA Bk e S AR, [ B R AR BRI AR B B K

BIEfTiZiR, % Agroovy -classpath classes test/CarTestfiid . WIZZHEFIW
Tt

Time: 0.003
OK (2 tests)

i AU AR AT T, i BN ESh, Yt . SR T % Car— TR L
BER LA ERON0; Bh—ERiER, BRER o AHNIA 2 B BIERS — > f i i

void testDriveNegativeInput()

{
car.drive(-10)
assertEquals 0, car.miles

}

drive () FZEUEH] 7 A(E——10, FATHIHT, XFMED T Car—E 2 ZMIRA T2 305K
FrLATS T RO 200088 © SR T Javaf Ui A FEIX — 2544, WA KA i A S EURIG e T AR B
IEATZATHI L, 2 BT AR

T 2

Time: 0.004

There was 1 failure:

1) testDriveNegativelInput(CarTest)

junit.framework.AssertionFailedError:
expected:<0> but was:<-10>

FAILURES!!!

Tests run: 3, Failures: 1, Errors: 0

2R, AN IE R GE R, (AR G RS T AT LG B Javaf AT o T B M b R
1A AT UL, {8 FHGroovyillikJavaf CRSAE Y B4, i A8
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18.3 MiXFE=

AR — FHE R, oL EMIAR 7 A Etry - catchh . WSSZT7 ikl 1 i)
FISEH, WSUEBEEA T catchgl, W—YIIEW

AT AT AT 54, 2B Fail () SRULIIMIR A, 10 F AR

i

UnitTestingWithGroovy/Expect Exceptlongroovy T
try {
divide(2, 0)
fail "Expected ArithmeticException ..."
} catch(ArithmeticException ex) {
assertTrue true // &%
}
A T AR AS & Java KU B9 TUnitil i, 7E Groovy P WL AT LA . Aid, Groovy#Efk T —4~
shouldFail() 77i%, EnLARHEMR AR AU R, XERHRE R FIIAERY 7. #HE
RS — S i

Unﬂ?hsﬁngnﬁﬂﬂhvovy‘ ‘__ cef

shouldFail { divide(2, 0) }

shouldFail () TiEdEZ — 1 M. ESE—NTEFXMWtry-catchi PR AZA A, E
B S, Bl fail () FEME — %% REETHE—EEEE,
Pl shouldFail () kg —15 8 .

UnitTestingWithGroovy/ExpectException.groovy
shouldFail (ArithmeticException) { divide(2, 0) }

TEX ) F, shouldFail() #AE A1l i ArithmeticException. QNSACAEI 4 T
ArithmeticException, sl AYRY B TS WA a3, MK IE 5@t s
AR A SRS S5, s B M %, MishouldFail () %M, Ffi1n] LAKIH Groovy H13E S (1
RIEPE (Z019.977 ), K w0 v8 F5 BT i ke -

UnitTestingWithGroovy/ExpectException.groovy
shouldFail ArithmeticException, { divide(2, 0) }

18.4 #1&E#

FXAFERBEI AR (AT TR, SEEIFERATTARE, R AEW HMEm . (EaBX
WE7 FEMMAEAN, WORATE T REIER S, XA T—®, BH LN FR, ) 5
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TEMAA — M, TR RIS I/ N— (RN, RPERE . BRIk
(PR 5 R T PR B A, sk R BRI A TE . S N RAMIERE S AL T B RO, AT
KRB A AR R 3, 1L R R 7R OB B B C A

BAA MR AR SREIRITNNRED, A MR T RBEY . £
AARAD AT BT Z AT, o AR P RIHR o

WAZTAS e A R A EL T 1 187 P o 88 AR R Ok o BT I B T GUIPN H L ) SR Ab 3
aheh, XA AR T T, B, AU TR, A AUR RS B E— kR

FHEOR A 2 ™ BRI IR BERATREma R AR, RS A, AATEU, 50GE
HETEALA TIFEZ . FHilt, 7EABOE T RTMiZ T, 0R A HCE A SRS b s th 2k .
] LR B A7 AR AU S B

AR TRE A LGSR, SR T R AR, ©OARE R I FAM 6 5 0 0
B, ZAREEOR, RAT HAMRBLGE L, BRI EAHUHFHREILERS T
% . B T AR Bh A R AR AT X S5 AR MR § KB, B T L R
WA AT R A AR R R R B AT 69 R R 6 R e R B T AR ARAS 2 T kR
WRERG R, ARBIERE, RBBIET A, AKX TR AR, ©R BRI
&, LBIERDL LEMGRETH,

&mwﬂwiﬁﬁﬁﬁﬁ#&w,mmﬁ%é%%;}

FATHACHS I A RS BRRAE 45 &, RATHARS S5 MER S VESE L T . BMEF TLA
=T —IRR . —NERE—NT R EARERBIK, ATREL THRA T R NE,
TRERAF NS HURARY, HETRERTRN . BA IMEE , ROTMXTRITCEI TR, SRifd
AT RINATR, TEEREIMES .

BN T MER , E AU BLE B T4 , 107 52 o Bt 1) 9 2 AR i s T a7
PAME LRI T A

HEATR AR, FATR BRI REE T ENRIEXNR (UMEE ). dE T8RRIt

FEht . SAMIFESE TR OCIIAR,, FATHEARRERIL. Fitt, TERNI, P e Hl
FATAfCAD KB, R IERIXT % .

(D tin Fowlerft “Mocks Aren’t Stubs” ( #IIFAEAFH ) — 34t TR SEHU AR, 2 Whttp:/martinfowler.com/
articles/mocksArentStubs.html.
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247

EfRJavaiX FEER A ZRANLE S b, nRAMERE O EE, mE18-18778 ., JavarP RYHESE (N
EasyMock . JMockflMockito% ) fifk 7 Hl, Horpfg —sed 2= e A @3 O ) &0 T2
L, Al —Fh R TR AHLE] , TSR, R B b 4B %, A2 B IE Ak

?ﬁxrj-%o

MRS

#0O

=1l

FI18-1 B+ AR

Groovy ) ShAFFE-5 TR RE S TEIX 7 IR AL TARK A3 7 Groovy A 1R Z Fh B #A542)

770 FRATAT LA FH R 50454 .
Q Hksa
Q 433
O ExpandoMetaClass
U Expando
d Map
Q Groovy[#JMock Library

DL R ZE Groovy 81 EHEFI{f ALY H AR

18.5 (&M & =TI

B —13, BRI EE TR I, XA e PRAT B E o fgt (R i)

MIBEIR, AN F mifmyMethod () -

IRk #E e K
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unwl"éStInngihGroi)vy/kom}agllédevélgiiéﬁrciod@w) jith HmlerDependenéh&gfho ooy |1l
package com.agiledeveloper

public class CodeWithHeavierDependencies

{
public void myMethod()

{

def value = someAction() + 10

println(value)

}

int someAction()

{
Thread.sleep(5000) // #E4LH4E8} 4] 693015

return Math.random() * 100 // #BiXEAshiresss £
}
}

PAEFTE M myMethod () ( & MJ&E T CodeWithHeavierDependencies ), #RfiiZ Jy ik i
TsomeAction(), J& &L T T FEMS ] FTGE I B4

WAL fET By myMethod () 45—~ PR Tk, BRI, oA #Fh—mE, JoEkxHE R
myMethod () UGS HATWI T, A EATABRBGR R, HUES— MEFTENE] T hrEfd . X HETE
TR FTENAOE, FFiE AR S o BTN eI 12, i H & 4%,

Sy TR e [T, T X AT R T

UnitTestingWithGroovy/TestByOverriding.groovy
import com.agiledeveloper.CodeWithHeavierDependencies

class TestCodeWithHeavierDependenciesUsingOverriding extends GroovyTestCase {
void testMyMethod() {
def testObj = new CodeWithHeavierDependenciesExt()

testObj.myMethod()
assertEquals 35, testObj.result
}
}

class CodeWithHeavierDependenciesExt extends CodeWithHeavierDependencies {
def result

int someAction() { 25 }

def println(text) { result = text }
}



18.5 4 A& & FILELN 249

SEATKBECRY, I F R P
+ime: 0.015

OK (1 test)

X B RS s A T — N TR HT 5—CodeWithHeavierDependenciesExt, B4 J#
T CodeWithHeavierDependencies., #HZ&#i4ll | someActionMiprintln() 7i%. ( Groovyiy*
U S Hprintin () R System.out . printin(), XBEAM T X, #UET—AFE
Bprintln()ELHM—THE TIE? ) EiTilliA(C, EEREMY). XIKEG LR, prifEhm b
WA FLERE R NA .

ERAEATERAE I RA T2, (Bl bR B e A T R i e TR, BERERE A X R B WS 1.
WAZTAR HH — N ERBH I, BB O, SXRERE AT LRSS BIXF IRATRAS AT A i T
LU P ol

AT 451 -1 T Groovy & ) —AN i, o n] LUME FX Ao =0 Javat

i A dJavaZe P Y7 i ((UNsomeAction() ) SRAEHEL, WAEME, SR 1 FIGroovy i
Mprintin() A, JavafCHLZEiE fHSystem.out.printin(). B, 7EH FERIAIRA 2 hA)

#—println(), EARBHFAHEB . ALY EPrintStreamif-##System.out, FHE
— 5 Z F1iA ) GroovyZE ZE 4 i JavaZ

UnitTestingWithGroovy/com/agiledeveloper/JavaCodeWithHeavierL
package com.agiledeveloper;

public class JavaCodeWithHeavierDependencies

{

public int someAction()

{
try
{
Thread.sleep(5000); //4&40i¥3E0T 8] &9 30 4F
}
catch(InterruptedException ex) {}

return (int) (Math.random() * 100); // B XA shikehs: 2
}

public void myMethod()
{

int value = someAction() + 10;

System.out.println(value);

}
}
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A iR JavafCit 8 Groovyf UAS N T -

UnitTestingWithGroovleesUavaByOverride.groovy i sl
import com.agiledeveloper. JavaCodeW1thHeav1erDependenc1es

class TestCodeWithHeavierDependenciesUsingOverriding extends GroovyTestCase {
void testMyMethod() {
def testObj = new ExtendedJavaCode()

def originalPrintStream = System.out
def printMock = new PrintMock()
System.out = printMock

try {
testObj .myMethod()

} finally { System.out = originalPrintStream }

assertEquals 35, printMock.result

}
}

class Extended]avaCode extends JavaCodeWithHeavierDependencies {
int someAction() { 25 }
}

class PrintMock extends PrintStream {
PrintMock() { super(System.out) }

def result

void println(int text) { result = text }
iy

fan tE A T, o ok
Time: 0.026
OK (1 test)

il i I myMethod () J7 ¥ /& JavaCodeWithHeavierDependencies 2K fi—i 4. X A7
T ExtendedJavaCodeZt, ‘&4 J€ T JavaCodeWithHeavierDependencies, 173 T someAction()
Jride WANARIE T —A~9 & T PrintStreamfPrintMock3s, 44 System. outfSIR% T4
FREIH] . X AT LA B #XS System. out. printin () P8, I & HERE 3040 T AL ST BT,

18.6 £ 53 K SLIHRHN
13 R T 4277 DAY Groovy R BERTESEI AOP . A 19444 G UIMAT(H FF 43 S BUREA,
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UnitTestingWithGroovy/TestUsingCategories.groovy

import com.agiledeveloper.CodeWithHeavierDependencies

class TestUsingCategories extends GroovyTestCase {

void testMyMethod() {
def testObj = new CodeWithHeavierDependencies()

use(MockHelper) {
testObj .myMethod()

assertEquals 35, MockHelper.result

}
}
}

class MockHelper {
def static result

def static println(self, text) { result = text }

def static someAction(CodeWithHeavierDependencies self) { 25 }

}

MockHelperf PIAS 7k, 43 A% B FA TR AU ) )7 ——someAction () flprintin().
FEXANI PN, @il use (MockHelper) , ib 28 ik fVE I, JFFEE S0 0 - &
P T . XRIRAOPH{d A EIL ( Advice ).

X BAHS L E NGO HiE S T, A R

Time: ©.027

0K (1 test)

TrRAAEGroovy S A AT, TCBI TRUAE Gk bf i) Javaf Uit b il F A9 7 ik

b= e w5 e JavafllGroovy RS X TR . SR, an SR eili A2 2 fina Ll
AP A TCAE R T o 42y AT AR AR RS I

18.7 {#F ExpandoMetaClass SCIf1E4L

FEGroovyHid A] LALL 73 5h—Fh i =8 v A , st )2 i FHExpandoMetaClass( £ 132
THN3.3% ), FBEPHP T AW NEATEQ R ashagZ, HE, L hE
RERR R — A, SREE A BRIl fMetaClass ., K&/ —HIF.

F A SE B B — > ExpandoMetaClass S, X/ "MetaClassErdAtt it 7 ik o0
T
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FToxBERES, EMprintlnOBBT —1THAGQ, FHEHEES THT
ClassWithHeavierDependenciesf—~ExpandoMetaClass3EBilH, WEE7i7T. i, X'
th, 2 #2 40l someAction () AN & T — AN AL, WEHSTT. L08Rk /Y 55 6 6 g — 1
ExpandoMetaClass3:fil, HAk A&, A2X%fCodeWithHeavierDependencies f L2k il 4 )
FOSEmR . RS, AnSRAAa HA IR, X AR AR T (S 1, SRR
IR ).

UnitTestingWithGroovy/TestUsingExpandoMetaClass.groovy
Line1 import com.agiledeveloper.CodeWithHeavierDependencies

- class TestUsingExpandoMetaClass extends GroovyTestCase {

void testMyMethod() {
5 def result
def emc = new ExpandoMetaClass(CodeWithHeavierDependencies, true)
emc.println = { text -> result = text }
emc.someAction = { -> 25 }
emc.initialize()

def testObj = new CodeWithHeavierDependencies()
testObj.metaClass = emc

testObj .myMethod()

assertEquals 35, result

fi ) E S 5 i
Time: 0.031
OK (1 test)

LEIX M, 24myMethod () 18 FHprintin() fllsomeAction ()2~ /7 AT, ExpandoMetaClass
SAEHOXSCR A, R R RS, FRIRAR . X 5 AOPH IR A .

GUEEL, BoE I, RSN TR, XS RTERT A P 8RR & T
B GRS, WA HARM, FTLART IS B B B AL, LAV R IR 3

ifiid ExpandoMetaClass SERALIIAIX Al X, HAEZEGroovyfCRG s FH ; X 764 1R -1
JavafCES VR A s, WIREAH2 58 .
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18.8 {#F Expando IR

| ERT A Lk, A< A28 R 2 AT LT 53 — A S5 i TR FH B B9 S ik, 33 AR
LR AR DA TR AT] 0 A BT (R Y HLA X R

ek B — T o BRAR BRSPSy MO — 3 (File ), iX{fifs
TR S . N T SCERE . A SR BT, T R A NER X A S A

UnitTestingWithGroovy/com/agiledeveloper/ClassWithDependency.groovy
package com.agiledeveloper

public class ClassWithDependency

{
def methodA(val, file)

{

file.write "The value is ${val}."

}
def methodB(val)

{
def file = new java.io.FileWriter("output.txt")
file.write "The value is ${val}."

}
def methodC(val)

{
def file = new java.io.FileWriter("output.txt")
file.write "The value is ${val}."
file.close()

¥
}
RS =4k, FAEARERMKE ., methodA()4%E5%2— 5L, F FERFile. HA
21 J57i—methodB( ) FimethodC (), MIFEANFLHIL T — 1 FileWriters:fi]. ExpandoZH
REFF BVAL PR — k. FIBRIX —8, A70K HigitmethodA () B9, 2 T anfarimlist s 24~
ik, NPEAE18.101 4.

methodA () i F Filefwrite () J7 ¥k [ 45 XX R B A T — 0 B . AT i
methodA(), {ERAFEEILH LS AW, ZJ5 MR A THS .

X HUAT PAF I Groovy B 82680, [ methodA () B FESEEM . B, AT L& 44T
x4, RE v R&MBSEEES, HmiiRet Twrite() Hik (203497, B7EMsh T,
A — M Fwrite () LR HandTossedFileMocks,, AL ELIE FIFLileds i 1y T J@ 4 fl
Tk, RSO 7 ik e bR 2 ) . ACRS an R
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UnitTestingWithGroovy/TestUsingAHandTossedMock.groovy

import com.agiledeveloper.ClassWithDependency
class TestWithExpando extends GroovyTestCase {
void testMethodA() {
def testObj = new ClassWithDependency()
def fileMock = new HandTossedFileMock()
testObj.methodA(1, fileMock)

assertEquals "The value is 1.", fileMock.result
}
}
class HandTossedFileMock {
def result
def write(value) { result = value }

}
i B A 4 I S a5 5

Time: 0.015

OK (1 test)

EX B, HandTossedFileMockZS UMD SEMwrite (), A& M7 Bk 12357 11 S BU%:
fEEl—Aresult/mrErh . AR MM SO EIEMFile, %i%%methodA(). £75 T3
SAAIFEE, methodA () BEMSAEH TT.OHb A8 FH X N EALL S 651

SEHIFAME, SR ANRASNTT th— N B2t JIBRE ST T . X st i%Expando K 2 B F 7 (=
15175 ),

Hfa i —1Expandos ], FHARME— I text/BHEM —Pwrite () FEMRIISII . K5
B X L 3 45methodA() . B— FALHD .

UnitTestingWithGroovy/TestUsingExpando.groovy
import com.agiledeveloper.ClassWithDependency

class TestUsingExpando extends GroovyTestCase {
void testMethodA() {
def fileMock = new Expando(text: '', write: { text = it })

def testObj = new ClassWithDependency ()
testObj.methodA(1, fileMock)
assertEquals "The value is 1.", fileMock.text
}
}

HHanE .
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Time: 0.022

OK (1 test)

TERTEA PG h, Vi FmethodA () J5 AR €18 EIE R PESCHF . Socilliliz 4R
B, i HI e B S FRATTAS F 2 B i BT SO

214 () Wl Iy i A b AR 6 e, ExpandofBA H . SR, WS 77 218 N E Bl A i i
X4 (telimethodB () fimethodC() ), EME FIH I T . 181071745 fftpheix 2 ) 51,

18.9 {#F Map SEIRFE

E— AT Ml Expando S BUAE I R A9 67, HSCh AT LI fiMap., ARFFJE%D, Map
AR A S B A (A, P B AT LR X g, EEE AT LR AL, A X — s, o] LAE F—~Map
KA IMERT 4

¥ —5{d FExpandof 5|, ffiffiMap®EL .

UnitTestingWithGroovy/TestUsingMap.groovy
import com.agiledeveloper.ClassWithDependency

class TestUsingMap extends GroovyTestCase {
void testMethodA() {
def text = ''
def fileMock = [write : { text = it }]

def testObj = new ClassWithDependency()
testObj.methodA(1, fileMock)

assertEquals "The value is 1.", text
}
by
Bt
Time: 0.029
0K (1 test)

SExpandoZ&{Bl, I Iy AL AR X G2, Map AR . (E AN SEHME 4 R e
T ENTREIER, EHEA LA T, T—W & Ma) s,

18.10 {$HA Groovy Mock Library SCEf &4

Groovy Mock Library/2fFgroovy.mock.interceptorfd Iz aiiy, F TSGR |
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LIRS T 75 P B () MR X G A X 42 . StubFor FlMockFo rie i 371X — DI R 9 4~

StubForflIMockFo rify & & BAL 4 F BRI R ( 2 0L18.6715 ). SR 1T 5 ARl
AR B sl 2k FEMTIRT, H52{EStubForaiMockFor B SE ] bl AR, X
B O TR TR A B X 42 FMetaClass -

18 45 1T T AR AL AR . sk e M— Ml FStubFor i il -+ AT, FRRFERR AL
WERE: ZJ5 i HMockFor, & — FHEUHMLH

18.10.1 {EHMStubFor
{8 FIGroovyftStubFor A FileZS B HAF MR .

UnitTestingWithGroovy/TestUsingStubFor.groovy
Line 1 import com.agiledeveloper.ClassWithDependency

- class TestUsingStubFor extends GroovyTestCase {
void testMethodB() {
5 def testObj = new ClassWithDependency()

def fileMock = new groovy.mock.interceptor.StubFor(java.io.FileWriter)
def text

fileMock.demand.write { text = it.toString() }
10 fileMock.demand.close {}

fileMock.use {
testObj.methodB(1)
}

assertEquals "The value is 1.", text
-}
-}

FEAEEStubFor i SE IR, B SetR At A A @A R A 2R——X H L java.io. FileWriter.
ZJERwrite () kAR SEEOE — 4. S5 1247 fEIZAFAR HIEH Tuse () ik, A, &
2 FileWriterfMetaClass#4f —ProxyMetaClass. FEFFMEHI{ N, *fFileWriter
G 4 A (] ) FH 20 2 B I o B A7 AR

SRTTAFARANAALUAS 2 B O e 2 IR . 8 3R, FileWrite rftfhy i 5 bl
AT, @R EANE T — % Houtput . txt iy Ui

StubFor#f BiFRATIMIAAY 2, methodB () ik EmAIE T — N ERMFileWritersif], 8
WM NAES S T XL b, AN ERA R RYER . BB MR 2 56 A SO, XA B 32
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PEBIEHR . EEEFR EER 7 close () ik (S WAUSE101T ), ERASKAZITEEN

SEEGER T . AR N R AR U IMER IR RAIEIR A . BERUR T, il AL, BATE
S FHIMockForZs,

18.10.2 fEFMMockFor
e BT T 0 2 4 D A — b A

UnitTestingWithGroovy/T estUsingMockFor.g roovy

//def fileMock = new groovy.mock.interceptor.StubFor(java.io.FileWriter)
def fileMock = new groovy.mock.interceptor.MockFor(java.io.FileWriter)

¥ StubForffit AMockFor, IXEME—MIEM . AT, Wi T .
wF

Time: 0.093

There was 1 failure:

1) testMethodl(TestUsingStubFor)junit.framework.AssertionFailedError:
verify[1l]: expected 1..1 call(s) to 'close' but was never called.

SEARARE, SR, YRS E THRESR, ERHARASTHART. wkil,
BB A A R A i demand 7E U LTI T 5 & ) cLose () Jrik.

methodC () Fri 35 1E SmethodB () AR, {2 &8 H T close() . {di fHMockFo rilllisi 4~ s «

UnitTestingWithGroovy/TestMethodCUsingMock.groovy

import com.agiledeveloper.ClassWithDependency

class TestMethodCUsingMock extends GroovyTestCase {
void testMethodC() {

def testObj = new ClassWithDependency()

def fileMock = new groovy.mock.interceptor.MockFor(java.io.FileWriter)
def text
fileMock.demand.write { text = it.toString() }
fileMock.demand.close {}
fileMock.use {
testObj.methodC(1)

issertEquals "The value is 1.", text
}}
FERXFIIEOLF, BRI, SPMEEMAEIER ML, Wi, T,
Time: 0.088

OK (1 test)
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W JLAG T, e 7 g AL T — A S Fd LeWriterfSe bl 4 iz ik 2
HEZA, LS AREVE? AL S AR S0, LR i S R TSR
AR i o demand A AR, A — I T FIASFileWriter Sl BIF . FHRI g
useFiles () 7K S BB —ASCUF, IS B NE B o

class TwoFileUser {
def useFiles(str) {
def filel = new java.io.FileWriter("outputl.txt")
def file2 = new java.io.FileWriter("output2.txt")
filel.write str
file2.write str.size()
filel.close()
file2.close()
4
}

AR A A A an s

UnitTestingWithGroovy/TwoFileUserTest.groovy
class TwoFileUserTest extends GroovyTestCase {
void testUseFiles() {
def testObj = new TwoFileUser()
def testData 'Multi Files'
def fileMock = new groovy.mock.interceptor.MockFor(java.io.FileWriter)
fileMock.demand.write() { assertEquals testData, it }
fileMock.demand.write() { assertEquals testData.size(), it }
fileMock.demand.close(2..2) {}
fileMock.use {
testObj.useFiles(testData)
}
}
void tearDown() {
new File('outputl.txt').delete()
new File('output2.txt').delete()
}
}

AT, HHanR .

UnItTestingWitthowaWeEileU'serTestloutput :
Time: 0.091
OK (1 test)

3K EEL G A 00 P SR R 1 v v B R 1 A I [ L BT A R b &
PRIR SR, WERA IR RTEA e, B IESe WARFAE. AT AR T SOBHRIT Ao 4S
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EZ I INEE .

ST T RUFileWriterZSf 7%, MockForidif 71 A 4y; (BT THIESY, EEJCEM I HE
1. B, JEFBR, Esfriilef, S8 MW 12 705 Moutputl. txtfloutput2. txtf)z 3L
gl 3k . tearDown () 77 XTI T T R

BRLC TR T — NI AR FUE, SRR A RS A A i I R IR
R — S, B A

$f FIa— 2 WM, oL E L . X —4 7.

def someWriter() {
def file = new FileWriter('output.txt"')

file
file
file
file

}

write(“one")
write("two")
write(3)

file.

flush()

.write(file.getEncoding())
file.

close()

i BAEMAFRA TS SUMEHR Z [ M3c T, TE NN FEMER ST KA
Xwrite(), 1¥Kflush(), 1¥XgetEncoding(), 1¥&kwrite(), H/5 A 1Kclose().

a] hfEdemand P VS R E E — N E AR L8 E L. o iimock . demand .write (2. .4)
{. ERUE, MSZAEELCWREA2K, HRZak. oL R R T e H 5 E —
AN, B A F BT UG8 FR A AT, LR 4552 31 59 2 B0 2 5 104 TR it hin i =5 12

ELR R

void testSomeWriter() {
def fileMock = new groovy.mock.interceptor.MockFor(java.io.FilewWriter)
fileMock.demand.write(3..3) {} // 4R A2 $3:4. 4 M0..3
fileMock.demand. flush {}
fileMock.demand.getEncoding { return “whatever" } // returnZTi &)
fileMock.demand.write { assertEquals 'whatever', it.toString() }
fileMock.demand.close {}

fileMock.use {

testObj.someWriter()

}
}

FEXAEF o, BB Fwrite OBIEM3K; AT RGEXHE AR SEOEMET S . 7T LU
PERCHACRS, LIRS 280, 40 F AR

def params = ['one', 'two', 3]
def index = 0
fileMock.demand.write(3..3) { assert it == params[index++] }

I/ e RBEER $3R, RA0..3
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AR EAZ T GroovyZEH A B BTG R AT LIS o e A FMELSE 1 5 = PR s ik
AR Sy . AR T TR, ATRAE A egmock . Ml T H Spockiy K T = Y
95 R PR OCIL 2 S T2, 7ESpock, nlLA{fRexpect: expected == expressioniX
BEfT A ST, AT LU — AN S A (AU (A s A%, e s B AL

BT T AR A, SR KT AR . SR S ML, shBahn s Rt 7
BRI R, T AR IR 5 Gk

AT Tl AR P R B A . 1T LA F Groovy Xt Javaf VA% it 47 saocillik, ]
DA A A9 B e S AR A UAE S, O HL 1l 8 55 07 W R i Groovy FllJavaf U5 . ZXT Groovyft
AT oo, Al LA 2> 25 fliExpandoMetaClass . —##E % 4kim it £ 8%y e V8 FH S B0l
i H A i fiExpandoMetaClass, FRATAUEIEEIMIAE, ML SR F

X FZHOT R A R B, AT LAl FMapkExpando.,  WHERAE ST 24 sk i B Ty, LA
R AR REFUAEN 7532 PR A, TT LA S tubFor, BEMRZAS LA KA TR, AT LAfd FiMockFor.,

A 1B 21 T Groovy My sl ZBHFIELS & HOCHFERE ST, R AT AE BTN R — 1SR Y . Bl %
(U RTERE . A, LKA N R B A IR, Groovy A7 BTG, AT LAFE BYFRAI]
PRAFBCTRITF A o RO B TCIN B FA T4 b A A5 —— R AT A R Sk IR Y . B
IR AAERIERTE, AT LUK BRI S P — A2 48 o

(D http://code.google.com/p/gmock/
(2) http://code.google.com/p/spock
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ALY
Al ‘_

oy
e

SR EIE S ( Domain-Specific Language, DSL) #FXTaYJE “H—HRp@ZEmgg )™, nrL)
ZE M EAT G| Y Martin Fowlerfi XDSLIYTE ., HIBRRE TS € W Ousag n @, JI14AE
& fJava. GroovysC++35i 5 ARRENS LR F— M dm BT 55, [ DSLAG I FH ot ssl F1 6E 77
HAEHE AR

—[IDSLEAR/N, RE S S RIHER TR AR ), IRAEMT, BET AKX
Bal4U . DSLAPIRYF A BT 3CIKan, dER .

DSLHRE A IRAARERNIC L3t & 1, FeandE 5 250 F {5 i 64 3 e ok i
KERF4 A SO, AntFllGant ( 2 ILHERA ) HEDSLAIBF. Bk, Gant/& 4> Antf{u
. B HGroovyfUE TXML, M T8 EMEITS.

Groovy My BA I 5 TLAERE ) . AT FAOEEDSLARAT W 31 1. ABHKEITDSL . 14K

{a]{d F Groovy ¥y @ DSL .

19.1 E£TX

| F3C (Context ) JEDSLHIFFMHZ —. FFCHRE AN LI TR IR, AZ BT LLAES & 2%
i, BT XAERIE P TR R E ST A T, LK, W EIFEAYAH A Neal Wit . “Venti latte
with two extra shots!” . fhix B A A5E & AL L SEAYDSL . fh5¢ VR B e, (B2 TEEN], fibhss
fRE)—fy, W HRMEEE . XEE E TSR

FER AT EEE R Javaf Ui, X EBAIERZ 1 F 3. 51 joesPizzaspl di & i .

CnnﬁngDSleOrdérPinaJava ’

//JavaiX 4
package com.agiledeveloper;

© AR IR AR . 2 SRR R A BRI AR (Tall ). AAF ( Grande ) FIEEAHR ( Venti ) —Fb
MR, —FHTE
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public class OrderPizza {
public static void main(String[] args) {

}
}

PizzaShop joesPizza = new PizzaShop();
joesPizza.setSize(Size.LARGE);

joesPizza.setCrust(Crust.THIN);

joesPizza.setTopping("Olives", "Onions", "Bell Pepper");
joesPizza.setAddress("101 Main St., ...");

int time = joesPizza.setCard(CardType.VISA, "1234-1234-1234-1234");
System.out.printf("Pizza will arrive in %d minutes\n", time);

A Twith() A (Z007.1°9), [ Groovy4i 5 04 R S REACHS i o iX 4 4= L -

CrgatlnbDSLSIOrdeirPiz:zﬁggroow1 i

import com.agiledeveloper.*

PizzaShop joesPizza = new PizzaShop()
joesPizza.with {

}

setSize(Size.LARGE)

setCrust(Crust.THIN)

setTopping("0Olives", "Onions", "Bell Pepper")
setAddress("101 Main St., ...")

int time = setCard(CardType.VISA, "1234-1234-1234-1234")
printf("Pizza will arrive in %d minutes\n", time)

P A TEGroovy PR B AT e Y, F65-WJL-F SR kR (Z019.97), FrliFTmE AL a]

PUBRRRTG—LE.

CreatingDSLs/OrderPizza2.groovy
import com.agiledeveloper.*

PizzaShop joesPizza = new PizzaShop()
joesPizza.with {

}

setSize Size.LARGE

setCrust Crust.THIN

setTopping "Olives", "Onions", "Bell Pepper"
setAddress "101 Main St., ..."

time = setCard(CardType.VISA, "1234-1234-1234-1234")
printf "Pizza will arrive in %d minutes\n", time

BRI R T (AR ), b TIRAL, 3BT T SEPRECR

19.2

L

T DSLEY ) —45 il Bt TACR IR e, [RInEEACHS A ARt sl . S B et 1
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SHFG RS, (BRATSZIEA P R TR — L 5 im A R e T, IF

PR ILFIEGroovy PR AR I 773K«

VAR T R ES

for(int i = 0; i < 10; i++) {
println(i);

}

// Groovyz X

for(i in 0..9) { println i }

0.upto(9) { println it }

10.times { println it }

R ITE RIS P RIS . TEARZHFEZ F, Groovy MEFMEML T i, sk,
W PEHAEGroovy &4 . EJava, EasyMock ( Groovy AR st f& 57 Fo S & ) 7E 15 B AR T

IR RURB it -

//Javai &4
expect(alarm.raise()).andReturn(true);
expect(alarm.raise()).andThrow(new InvalidStateException());

XBAUHERM, S — AL, alarmB&UXT RN %R [l true, T£E S 408 A _E 240
H—A5H

TEGrails/ GORMH AT LAFRBIDSLAY 75 — MREFHI BT, tedn, {8 F A Groovyifs:, Al LA
FE— R BB E R E SR AR &

class State

{
String twolLetterCode
static constraints = {
twoLetterCode unique: true, blank: false, size: 2..2
}
}

R T RIK LR AP ] BRI AR5, GrailsRESSER BN, 1M A Al Fs
Vi A LRI 4
Groovy 4 pllas ( Z WA 175 ) RDSLERGFHIE T, N HER Wi, i HREE T L e,

19.3 DSL By 3
ET— IDSLAY, %06 E B iR A R BRI BIDSL . SM BRI N S .

SMEDSLRE X T —ITHET o WATATLARIEMEFAED, 25 RMPTEE S hi a4 I HdT
. HIKRITTEMFRAE 5 TAER, A rER4ES—TDSL, EFE AR lexflyacc,
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GEMFGELIA, ZRrRAEFRM, RFECIR LIRS . FRAM A, JREAARE#mE. ) i
Br B Feu R8T T RAE I inC+-Fava 51l S, e A oheE B, LARAIH
AT TR AL B R g T S BE A B SCRPR AL T BT BT 55 o EL ol LU FJANTLRKRAGEDSL (2
Il Terence Parrf!) The Definitive ANTLR Reference: Building Domain-Specific Languages[Par07] ).

WHBHDSL, WFrfE#KAINDSL, RIFEE X T — 15, HEHEREZFIRAGIESHAR., A
WAd FAEART A AT 2% . B2 Wb MK TR e 3 B IR 26 = T M i B S fis . AEFEDSLIMA
PRl REEIRANE B COIEAE AR — T T ik S MRS 2R, b TR RES AR TAE,
IR RDSL ZAE it BT EREYS: Uy, i b 7 B — e IR r £ 15

AT 2 i AntFIGant: {5 # ff FHZ2 XML, X2 SMEDSLAY— A5 1 f5 2 Wi F Groovy
Afr R [RIRE Y )8, (H g AR DSLEY — M 7.

19.4 ’&ITAERRY DSL

BB G IRE SO T RSN AIDSL ., X UiE SR AL TR G M TR HE A R T RiEY:
BT ¥ b & AT Chs B .

SR IFAE T I sh A8 5 B —FER)

than, FREMAERuby PEIEDSLIEH A5 . RubyZshAKAR, 20k, nfLIHE 2%
BRGNS 5 HFER R, %%, RubyILHE A1 N EEDSLERAE T8 A i S 4%

TEPython "F Gl DSLER I i — 8k ik . 2% FA7EPython 24 B LI, X Al k2 Al N B DSL
(PR

Groovy 1Y 8 &8 R FC A TR BE S1 %3 TR B I DSLAS BIFR A, K10, an S Bk (i Groovy

MG HOAb R, AR E B Ruby S (IR RERY B 5455, BEHAR R . X T Sepibl, MR
—EEE, SIS A

Bt —T JNHDSL, T EFERBLafN, WREEREHmO S, EHRY), —E5
FBIE S, Iy ikt BRI, Jf HIEE M 2.

19.5 Groovy 5 DSL

Groovy IR Z A2 UIREXT BIEE A FRDSLARAT 5 Bh , 404 .

O ShASEMEATEERA (B W35 );

Q shEmaEL . BRI TIIA A 2351 (S 010.87 );

Q F4r2fiExpandoMetaClass, FTLAITHE (S WH13E ),
Q ML ASITIREE TR L F 3 (S48 );

Q BAEFFHEAA BT A b RERS (20287 );


wales
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wales
线条
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Q AR SCRF (B REE1TE);

QO RIEMTES .

GroovyXf 6 5 B RIGALEE, 1 AF S, WHTEESEITEN, Groovy NERSES; H
AR R T A S8, WS S AT B, 199 A4 T — BT TS, T if oo — B .

AT AR A2 — 4~ fEGroovy FF il X LE D RE BRI DSLAY ] 1~

19.6 &£ M ap SEHEFF I U TR 14

FIH Groovy SCHRPR i 4 5 2 FHBERE RS R AR, AT LASC I — B FREE (s P . 24908 F
LT ESHT, Groovy RESRME AR S . esh, W F R E— PSR, MEFSTE (L),
SURETE IR [B] B A S ) b A TSR AR A . T80 . B8 B9 Groovy RS, RN EC4fim
JET1, AT LMEF X R A TR 5 9SG .

CreatingDSLs/CommandChain.groovy

move forward and then turn left
jump fast, forward and then turn right

B R EAE S, (B2 A 22 5 i TEY Groovy 5. FHRIAHT X ERACHS , a5
BT () H A Groovy Ui .

F—IT8A —1HE 5, GroovyffiZlimovefiforward, JHRERNTZLENH—move () 77
&, forward@— 28, #fiE L—"move () J7¥%:, [RIBHRHE—% K forwardfgasig, Hip
RAFERNTIIEIE, Wiforward, 7FGroovy b FRSERTRIANSAIAG , & IIFRA — Al LAE Hland ()
TR R . RHIEGX— 5, AL Mmove () 7 kiR I8l —4~ 3 dand () 03T . RS — 7l
W T =25, jump () A28, WIS T, LIRSS B | SRS
T4 PRRT SR —HE RS, TR T mX RO AR R A i

CreatingDSLs/CommandChain.groovy

def (forward, left, then, fast, right) =
['forward', 'left', '', 'fast', 'right']

def move(dir) {
println "moving $dir"
this

}

def and(then) { this }

def turn(dir) {
println "turning $dir"
this

}
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def jump(speed, dir) {
println "jumping $speed and $dir"
this
}
E X Bl T ZW{E., move(). and(). turn()Fljump ()R this, LRk EiE
FHIXBE )7 R R X RRE 7 iEAE X Pa A 7 IR b B R R B AT R

K wiy T A ACHS S5 I8 P A T 3 Y S B A ScfF b, fdifgroovy ST, AT
moving forward

turning left

jumping fast and forward

turning right

Groovy Y S BEHEAFIE, (G RIEAR s Y M ADSLAE R 25 5 . B0 3 9 & 42HDSL,
HE—DLEFXHAPITEN, EREHMGES, TN FUNE.

19.7 HB5 DSL

with () 77T AE—A P A B S 4TI T, R4 — N 3AT R 3C. AT AR AT Rb oy
B ACH I, A LT SCmfgE.

HRE — P IiTl b g e 0] 7 AR G0 E —Fh [ SR S A0 IE ¥, (R A AA A4
PizzaShop L fil, RO AREEA TS84T 1. FRAT 14528 £ FSCRBR M. BE FEOI(F
— R AR AT X B 0 . AR A B SCIRBIXE ):

CreatingDSLs/ClosureHelp.groovy

time = getPizza {
setSize Size.LARGE
setCrust Crust.THIN

setTopping "Olives", "Onions", "Bell Pepper"
setAddress "101 Main St., ...

setCard(CardType.VISA, "1234-1234-1234-1234")
}

printf "Pizza will arrive'in %d minutes\n", time

getPizza () ik — 1 MIEL, HENER T PizzaShop i 3L 5 7 3k S5 BT H BE 1)
k. X HAYPizzaShop il /LY. delegate (ZWA.9Y ) FFeR 7 Bk ih FIRa= 1950
], iX—5AE FifigetPizza () A iyscrpn] LIE 3.

CreatingDSLs/ClosureHelp.groovy

def getPizza(closure) {

PizzaShop pizzaShop = new PizzaShop()
closure.delegate = pizzaShop
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closure()
}

AT HgetPizza () LAY, i

Pizza will arrive in 25 minutes

FSE— T, 4 P TENRY time B (S E 215587 K hgetPizza () W G — &k )2 1
A, BT B4, XA JrdstR A4 iAW S —4&ig A iksetCard (), AF
PLZ T 4 R o0k 58 . X BEDSLsshn TS5 S FETTI et , setCard () 244
MM T E. TUSOFRaEED, iTWE R BMi% 0. tsh, waliffsetSize
Size.LARGEXFFHYIX BB N % size = Size. LARGEXFEMYI{HIE4] .,

19.8 FHEFEHS DSL

AMfEFIPizzaShops, tal LASEELITIA L ESAIDSL, HLana] LL5E 4 5E 84k 0y o sk so
AT ELEE AR AT ((RFAE—1N 4% MorderPizza.ds UL ).

CreatingDSLs/orderPizza.dsl

size large

crust thin

topping Olives, Onions, Bell_Pepper
address "101 Main St., ... !

card visa, '1234-1234-1234-1234"

REAFMABRHD, BURER— DB SR, XA fGroovy Y, ifif HIAT
IEFTRPITE (SR Im—, BR 7RG ISR, AR A sEE R4 ). |
FETEMZ AT, BTy, Wikt { O ADSL.

e — 144 M GroovyPizzaDSL . groovy () 31, fEH5E Y large. thinflivisaZess
(AT AREREE CHAE &, telnsmall. thickfimasterCard ). Bi7E 4 Y —acceptOrder()
ik, MTRMAEAPITDSLAM AL, Ah, J:MmethodMissing () Frd:, X FAELERI B,
EHEEWEA (FEDSL3orderPizza. ds Vi I8 778 L F 8 AAETE ).

Cungingns_lgslﬁrqovwlmdS‘L.g‘rowyl

def large = 'large’
def thin = 'thin’

def visa = 'Visa'
def Olives = 'Olives’
def Onions = 'Onions'

def Bell_Pepper = 'Bell Pepper'

orderInfo = [:]

def methodMissing(String name, args) {
orderInfo[name] = args
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}

def acceptOrder(closure) {
closure.delegate = this
closure()
println "Validation and processing performed here for order received:"

orderInfo.each { key, value ->
println "${key} -> ${value.join(', ')}"
}
}

WAZTUAR AR X A A i 81— A T X AT DAAE B AT B S 0 ( B 0010.875 ), W F Rk
P HGroovyShell, MN#EFTHIAIMNEA, BHENMREI—R, ER—1l4, R5HHELRH,

CreatingDSLs/GroovyPizzaOrderProcess.groovy

def dslDef = new File('GroovyPizzaDSL.groovy') .text
def dsl = new File('orderPizza.dsl').text

def script = """

${ds1Def}

acceptOrder {
${ds1}

}

nun

new GroovyShell().evaluate(script)

B FACAS A4 H nF

Validation and processing performed here for order received:

size -> large

crust -> thin

topping -> Olives, Onions, Bell Pepper

address -> 101 Main St., ...

card -> Visa, 1234-1234-1234-1234

AL, QSR FIE 4nfel A1 F Groovy FIMOPHE 71, #EGroovy i i SHATDSLAH S %55 ( 3i{edk
filfEorderpizza.ds U AR HESAREE ).

19.9 FSHRHFISTESR

ST BRI BT, SR —ANRIBATHERR . TR — A SRRSO B A, A
AU A — AR B TR U — 1 IDSL. iR — sk

CreatingDSLs/T otal_.ﬁroow

value = 0
def clear() { value = 0 }
def add(number) { value += number }
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def total() { println "Total is $value" }

clear()
add 2
add 5
add 7
total()

AT a0

Total is 14

B S iR total () fliclear(), MiAEtotalfiiclear, FHEEHEFES, 228
total:

CreatingDSLs/Total.groovy
try {
total
} catch(Exception ex) {
println ex

5
PATIEBAUS, 15334 FE5R

groovy.lang.MissingPropertyException:
No such property: total for class: Total

GroovyihXftotal M I S IH 17— (RFETERY ) TRt (R — 1385 K% DSLE LR
P2 WA F B, TR MR, REAMS, fHEE S NIk, 7EXAH T, 4iFGroovy
—UIER, RSB EAL #R e, A7 S st O AR B A J v B T

value = 0

def getClear() { value =0 }

def add(number) { value += number }

def getTotal() { println "Total is $value" }

il it 4" getTotal () MigetClear () Jyik, I T & MtotalMiclearfy@tt., M7EGroovy
SAWENE (R —HE) SBRIRA1EE T, FATULIT LA I PR R T

clear

add 2

add 5

add 7

total

clear
total

Hinr .

Total is 14
Total is 0

WA 7 QI LR R 3, T I a2 A& LD SLrb 45 08
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19.10 %5 DSL

(A2, WLALAT iy P A (013175 ), 7ERIEEDSLI AT LAE Al 402K
PR IME S T X AP AL AT . 2.days.ago.at(4.30),

2jE— 1 IntegeriLfil, mMidaysAEXEH EAEN . XEMERIEHEHEAN—IE
P (XfnigetDays () ik ). days7Eix BEMKEME, HEAEFEX DA RLIAEE 080 LA
A —A EF30h, ATRESLEA AR T . fEtwo days ago at 430X Na] 79, ER TR EREE
M. AT getDays () Jiik S 4EZ Integer ik [MHEZ X4 . getAgo () Arikxinago/&E,
BiEZ 1 Integersifil, ffifiCalendar LA#etE, MU YH1H H BITE Intege rLfil s K
B B, SREKXA-HERE, &F, at() FiEkiz 8 et EiRE S5 (4.30)
feEMIEFE], SRJFIR[Bl—/-DatesLflil, X—YIn] LA#ERfEuse () BeIHAAT, WINFEAAETIAR, (X
BERATEFEASEER AN R EPATERRGT, MR ER, TLIE%470885:10; XE2—1
BAB AR, A, RAITTREAEEHIEHat () FrikfICalendarL i, Lk ST E]
YER. )

CreatingDSLs/DSLUsingCategory.groovy

class DateUtil {
static int getDays(Integer self) { self }

static Calendar getAgo(Integer self) {
def date = Calendar.instance
date.add(Calendar.DAY_OF _MONTH, -self)
date

}

static Date at(Calendar self, Double time) {
def hour = (int) (time.doublevalue())
def minute = (int)(Math.round((time.doubleValue() - hour) * 100))
self.set(Calendar.HOUR_OF_DAY, hour)
self.set(Calendar.MINUTE, minute)
self.set(Calendar.SECOND, 0)
self.time

}

}

use(DateUtil) {
println 2.days.ago.at(4.30)
}

HTTATACHS A d A
Thu Jan 31 04:30:00 MST 2008
X BB DSLIEE A A G — 8. FIfJ22.days.ago.at(4.30) . {Hif4:30% L%
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4,305 (R, FIaAF R EMCN#i 12, days . ago. at (4:30) . Groovyf] A7 MapfE A 7 i
—4\§ﬁo
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CmﬁngDSLsIDSLUsin'gCategoryz.gr.oovy

class DateUtil {
static int getDays(Integer self) { self }

static Calendar getAgo(Integer self) {
def date = Calendar.instance
date.add(Calendar.DAY_OF_MONTH, -self)
date

}

static Date at(Calendar self, Map time) {

def hour = 0

def minute = 0

time.each {key, value -> hour = key.toInteger()
minute = value.toInteger()

}

self.set(Calendar.HOUR_OF_DAY, hour)

self.set(Calendar.MINUTE, minute)

self.set(Calendar.SECOND, 0)

self.time

}
}

use(DateUtil) {
println 2.days.ago.at(4:30)
}

X B AR AR AN .
Thu Jan 31 04:30:00 MST 2008
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CreatingDSLs/DSLUsingExpandoMetaClass.groovy

Integer.metaClass{
getDays = { ->
delegate
}

getAgo = { ->
def date = Calendar.instance
date.add(Calendar.DAY_OF_MONTH, -delegate)
date

}
}

Calendar.metaClass.at = { Map time ->
def hour = 0
def minute = 0
time.each {key, value ->
hour = key.toInteger()
minute = value.toInteger()
}

delegate.set(Calendar.HOUR_OF_DAY, hour)
delegate.set(Calendar.MINUTE, minute)
delegate.set(Calendar.SECOND, 0)
delegate.time

}

println 2.days.ago.at(4:30)

X AR A T RN E] T IntegerZé fliCalendarZéf)ExpandoMetaClassH . i FHIX LR
Wi s, Suism BRI T, R,

Fri Feb 03 04:30:00 MST 2012
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BRAEHIE T 7E Groovy AN N ERAIDSLAH M 25 5 - shARHERI AT S 280X T O i in o4 1
ARG, MR LA BhEIEE | T 3¢, Groovy) 42 fllExpandoMetaClassXi T 2 E Hl 5@t
I EEEAE R BRA R, BJ5, GroovyREWSINEAMPUTIEEMA, XAEHITDSLES AT LA
Ik Y.
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