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A MW EACEU I ERAE A LR

A B A YCERIMERS
A filter map fil flatMap ¥ A BFHRTIX

A A ELT I RN R A T FERS

A AR R A 2T EAE

A T AT A FEAAERIN

A Optional F57Y A T

At 7 —FpibIRATAT AFE LU AR G E R BES S L it R SR A . @i
i, FRATAT LA B S A 24 55, AR £l e . RIS R S A
RS 2k, Bln, (REFRAAEE A R YE A FIE, AR AT AT LA i S0 IR A
e, AR5, WA DIAHTR#IT L, B, EHEZLERTRAMEINE, PSS
REIH -

EAT R, (REF 25 T WA Java YL, 'EREAE Java SE 8 5| AR, HIREL “i
framdEEal” W= Es .

1.1 MERZIRBVIRIE

EAL PRGN, RADEW 2EUEITERNITR, HEFBIIOR EHITRIRE. i,
B AR A h A B KRR T ., B, TR AR R — AR

String contents = new String(Files.readAll1Bytes(

Paths.get("alice.txt")), StandardCharsets.UTF 8): // Read file into string
List<String> words = Arrays.asList(contents.split("\\PL+"));

/] Split into words: nonletters are delimiters

BAE, FNTTLLECE T :

Tong count = 0;
for (String w : words)

{
if (w.length() > 12) count++;

}
FERE I, AR BERER AR R X R -

long count = words.stream()
filter(w -> w.length() > 12)
.count();
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Wi B RRAS FEAE A MR A 2280 5 T ) i, R R FRATTAS 00 43 4 3 U0 25 A 4 e 6 Fn i 2o
, AT UL BRI AT A CA Bk ol SR o 1f B, T2 22 AR 5140 Hb 4 o A Y i
, I i AV RE A% LA FLAR By AEAn] 2O R BEX 2644, MBS RIS IR R Al

¥ stream &5 8Ch parallelStream s n] LI LLIFAT A 2o ATl BE R4

Tong count = words.parallelStrean()
filter(w -> w.length() > 12)
.count();

VEME T Wt AamAEE AT BEN . FER AR Bh, FATH A 1 B A RE
KR, IFRPeENiEe RATEA 18 & %R VERZ LA 20 7 sl & 2E M- b BT, A
2T, AT ISk AL PR B S0 U ds g TH 3 ROz el TAE, Nt itk 7 kI
P2z,

A EERARMESIRISML, #nT LRI TR AR . (B2, ENZEfFEE
BENER:

L MIHEAFHRHICE, XETE M REfEMEIRZE S, sl 1% E Y

2. MM EA B M SR, Fn, filter FEASHFHRPBIEBICE, MES
R — B, AP A& gt IOt E .

3. WLAOERME RS AT REME MR T 1Y . X R 2 T E A AR, #EA ST, #ili,
AR IRAT R AR 5 TR A R A KRE, A filter FiLEi LTS 54
] Sk g, P, R R AT AR O PR 3.

iERATHRREE X TP, stream il parallelStream Jyikez~4:— 1" H T words 3
#M stream, filter HILSR M S — i, HPHRAFKEKXT 12 HH$iE, count J5ik
2R AR R — 85 R .

XA TAEFRARAE A AR e . IROTEE. 17— & A Fr B iR ia

1. A —AN i

2. 16 SE VIR T e ok oAb IR ) P e, TRERL & 200K

3. R EERAE, MmPe g R XM RESm T T Z AT E R E. M2 5, X
st I ARER T .

EFRFR A -1 st , HiJEH stream 5 parallelStream k&M, filter
T Kb v, 1 count ik 2 L #RAE.

package streams;

F ¥

import java.io.IOException;

import java.nio.charset.StandardCharsets;
import java.mio.file.Files;

import java.nio.file.Paths;

import java.util.Arrays;

import java.util.Llist;

E¥ T - - T [ - T T N FEAE s
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10 public class CountLongWords

|

1 public static void main(String[] args) throws IOException

13 {

14 String contents = new String(Files.readAT1Bytes(

15 Paths.get("../gutenberg/alice30.txt")), StandardCharsets.UTF_8);
16 List<String> words = Arrays.asList(contents.split("\\PL+"));
17

18 long count = 0;

19 for (String w : words)

20 {

21 if (w.length() > 12) count++;

Py }

7§, System.out.printin(count);

24

25 count = words.stream().filter(w -> w.length() > 12).count();
25 System.out.printin(count);

27

28 count = words.parallelStream().filter(w -> w.length() » 12).count();
29 System.out.printTn(count);

0 }

1}

£ F—h, 2 E R e R . FE =/ A R AR . #E
INITRTIE 2 IR ERAE

r—— e,

w| java.util.stream.Stream<T> 8

e Stream<T> filter(Predicate<? super T> p)
P AN, P AL E YR R 2 P AT TR
e Tong count()

PG OT R BRI ERAE

an| java.util.Collection<E> 1.2

e default Stream<E> stream()
e default Stream<E> parallelStream()

FEAE SRR G P Br AT DGR B O T o

1.2 mRBEvElE

RE B/ Tl LI Collection #2 0 #) stream (S HH — ., R
IR — %, IR0 LA F#ZSR) Stream. of J7ik.

Stream<String> words = Stream.of(contents.split("\\PL+"));
/] split returns a String[] array

of EHEAARSE, WM LIE BAE ST DT :
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Stream<String> song = Stream.of ("gently", "down", "the", "stream");

i F] Array.stream(array, from, to) o] LIMNEA (T from (F255) Fl to (A4
§&) WG E TP E— N
J T A S AT T E MR, o] LM iR Stream. empty Ji ik

Stream<String> silence = Stream.empty();
// Generic type <String> is inferred; same as Stream.<String>empty()

Stream ¥ A BRI LR AEE k. generate Hika s — AL EAEA]
Sl EH R (B MBAR EilF, J&— Supplier<T>#: L X %) . Kigflnf, HEHFE
WARAIAE, ZeRBOR SR A L2 — A X R (. FRATAT LAMSCT X AR SRS — A~
YL«

Stream<String> echos = Stream.generate(() -> "Echo”);

AR R R I — Bl LR I -

Stream<Double> randoms = Stream.generate(Math::random);

BT EELRES, o123 -, ALIMEH iterate ik, BEoEZ 1 “FF”
., UE—1mRE (OANEAR B, B—1 UnaryOperation<T>), J}f H 25z & Ho¥ i% eR 00 H
PlZATmai R L. B,

Stream<BigInteger> integers
= Stream.iterate(BigInteger.ZERO, n -> n.add(BigInteger.ONE));

R RS — oK Ef 7 BigInteger.ZERO, % I JL&KJE f(seed), B 1 (fEH
FHH), F—PIoE R f(f(seed)), B 2, JELzLIhHE,

B, Java APl PAH K F T A= £k, ¥lde, Pattern £4 —/- splitAsStream
Fik, TABEMNEN FiL X k5% —/ CharSequence & %, 7T vAME F T @& 6945 4)
R —ANFHE A3,

Stream<String> words = Pattern.compile(™\\PL+").splitAsStream(contents);
# A Files.lines 4B E— a4 T L4 F A 476 Stream;

try (Stream<String> lines = Files.l1nes(path))

{

Process 1ines

}
B 12 PR IR R T Ol iy =t

package streams;

1

)

3 import java.io.IOException;

¢+ 1import java.math.BigInteger;

s import java.nio.charset,StandardCharsets;
¢ import java.nio.file.Files;
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7 import java.nio.file.Path;

§ import java.nio.file.Paths;

g import java.util.list;

10 import java.util.regex.Pattern;

11 import java.util.stream.Collectors;
12 import java.util.stream.Stream;

13

14 public class CreatingStreams

15 1

16 public static <T> void show(String title, Stream<T> stream)
17 {

18 final int SIZE = 10;

19 List<T> firstElements = stream

20 Jimit(SIZE + 1)

1 .collect(Collectors.tolist());

2 System.out.print(title + ": ");

E for (int 1 =0; 1 < firstElements.size(); 144)

4 {

23 if (i » 0) System.out.print(", ");

2 if (1 < SIZE) System.out.print(firstElements.get(i));
) else System.out.print("...");

2% }

29 System.out.printin();

30 |

il
3 public static void main(String[] args) throws I0Exception

3 {

3 Path path = Paths.get("../qutenberg/alice30.txt");

35 String contents = new String(Files.readAl1Bytes(path),

3 StandardCharsets.UTF 8);

7

1} Stream<String> words = Stream.of(contents,split("\\PL+"));

19 show("words", words);

a0 Stream<String> song = Stream.of("gently”, "down", "the", "stream"),
i show("song", song);

0 StreameString> silence = Stream.empty();

4 show("silence”, silence);

44

45 Stream<String> echos = Stream.generate(() -> "Echo");

4 show("echos", echos);

47

4 Stream<Double> randoms = Stream.generate(Math: :random);

4 show("randoms”, randoms);

50

51 Stream<BigIntéger> integers = Stream.iterate(BigInteger.ONE,

52 n -> n.add(BigInteger.ONE));

53 show("integers”, integers);

L}

55 Stream<String> wordsAnotherWay = Pattern.compile("\\PL+").splitAsStream(
36 contents);

57 show("wordsAnotherWay", wordsAnotherWay);

58

59 try (Stream<String> Tines = Files.lines(path, StandardCharsets.UTF 8))

60 {
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§1 show("1ines", lines);

e static <T> Stream<T> of(T... values)

P —AIC R R E (H A
e static <T> Stream<T> empty()

P — A AT TR B

e static <T> Stream<T> generate(Supplier<T> s)

P —ATERR UL, R S R pR s AL

e static <T> Stream<T> iterate(T seed, UnaryOperator<T> f)
PEE—A R, ENTRERAEF . R EEM R AERE. fERT— 00K LiF
HEP=HEfE, 55

e static <T> Stream<T> stream(T[] array, int startInclusive, int endExclusive) 8
A=A, BRI E R B PR E R N AT R F R .

. --I ‘ A T L

® et e e 2 =

e Stream<String> splitAsStream(CharSequence input) 8
A=, B RICE A HIZEE A E R .

e static Stream<String> lines(Path path) 8

e static Stream<String> lines(Path path, Charset cs) 8

FEAE—ANL, ERICEIERE E SR AT, SRR N UTF-8, si& b4 & i
TFIHE,

eT get()
&ﬁt'_"/i\ﬁn

1.3 filter. map ] flatMap J57%

TR — BN, EMITRREAAS—TRPHCE. BIICLFRH T
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filter /™4 — 1, EROCRSHEMABMAHILE ., Fim, RITE TR
AT B ALE K BIR Y 5 — A

List<String> wordList = . . .;
Stream<String> longWords = wordList.stream().filter(w -> w.length() » 12);

filter 19| JC)E Predicate<T>, BEM T %] boolean [ eR%EL.
W, FRANEER B A0 T AE, terr, W LS map g EERATIZ
MR R B, filin, FRATATLME T EX R A iaE A o N .

Stream<String> lowercaseWords = words.stream().map(String::toLower(ase);

XL, FRATE H B AT S e map, HZ, 8 R FRATAT LA lambda 2Rk 50K
(A= F

Stream<String> firstletters = words.stream().map(s -> s.substring(0, 1));

b iE A BT = A i P S T A Rl e

EfE ] map BF, 28— 1B HBNS1 0K b, 3F SRR E T NAHIZREUG
PRI A SR, BAE, BOEERATA —1 R, EREMAR—IME, ME—TEER
ZAHM -

public static Stream<String> letters(String s)
{
List<String> result = new Arraylist<>();
for (int i =0; 1 < s.length(); 144)
result.add(s.substring(i, i + 1));
return result.stream();

}
flfn, 1etters("boat") AYIRFMHER ["b", "o", "a", "t"]1.

ERE. did g A 113 P Pé) IntStream.range Fik, HEANEIEIANFETUERT S
B RATE— BRI LB 1etters Jrik:

Stream<Stream<String>> result = words.stream().map(w -> letters(w));

}]E,‘Z\-‘* e %i%?‘]__g‘iu@’ﬁ-ﬁ H,{-Jiﬁ:l; . @tﬁ [...[“}f“,"D".,"uﬂ,"rlI],["b",“ﬂ“,"ﬂ","t“],...].:: ﬂ‘j ‘T‘%# {jﬁ
jlz'_ j‘]i?ﬂiﬁ [...“}'","D","ll","l'","b","ﬂ","ﬂ",“tn,...] , m‘u&ﬁﬁﬁ .r.- -I at.l"'lap j‘]—‘i_gﬁﬁ'z‘\'% map jj'-?%:

Stream<String> flatResult = words.stream().flatMap(w -> Tetters(w))
/[ Calls letters on each word and flattens the results

ER: AR EPIREAKI FlatMap Fik, B A SR AR b oy —Fbi8 A
A, BIEKRMA—ANZR G (#]4e Stream), AR EMERN THIBSE A GU> R A
P EA U A GV ) Fadk g, KRG, RAMTel@id/e A flatMap k44141, B4
SCERF, RERM g, ARAETRG£EME, RARLIES, RNART BIETH
* BT iR TUAE A flatMap,
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e Stream<T> filter(Predicate<? super T> predicate)

PN, ERE MATH P BT A WS R ITE

e <R> Stream<R> map(Function<? super T,? extends R> mapper)

FEAE AN, B mapper T S ATTR P ETA TR ERISTR
e <R> Stream<R> flatMap(Function<? super T,? extends Stream<? extends R>> mapper)

FEAE— AN, R DKE mapper WA TS ETILR B JUER B e AR 4 R aE R Bl
MRER . FEE, XPRNEFPEREE— )

1.4 HERFRAEER

W stream.1imit(n) &R Bl —PFHH, EEa T JL?Z IEEGE WS IE S dh
i, ABAGESTEMES R EE ) o XA TR0y PR R 2 A FRE S AT . Bildn,
Stream<Double> randoms = Stream.generate(Math: :random).1imit(100);
2P —MLE 100 4-BEH L3 -
I stream.skip(n) IE&FAHR : BEEEFTFHI n DILR .. XA SR 0B 0 L]
W2 RBARRITME, AR split ikm TAEN L, B PIuR 2R 2= 7oA, 3
frImr LA LR skip KBkt &

Stream<String> words = Stream.of(contents.split("\\PL+")).skip(1);
AT LI Stream JEAYFHAR concat i Bl ok

StreamcString> combined = Stream.concat(
Tetters("Hello"), letters("World"));
‘”1 1'|"1'E.|E|5 thE Str‘EElﬂ'l [IIHII. IFEII. 1|'|1| |'|'|r1 il u Ilwll II ([} Il i II Ll lld"]

IR, B RA NI TR, ﬁﬂlﬂﬁﬁi_ﬁ“fﬁﬂu&#ﬁT R IR Z

e Stream<T> 1imit(long maxSize)
P, A T YRTT T RRI maxsize AEE
e Stream<T> skip(long n)
P AN, B IITE R SRR TR n DR 2N LR .
e static <T> Stream<T> concat(Stream<? extends T> a, Stream<? extends T> b)

PeE—ANRL, ERIJCERE a BYJUE R R b BITE .

1.5 HhAvmgis
distinct FHELIRE N, THRICE MBS T m, BIE Sk A 70 2 5 1 6 R
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RIS bR TR G AR X B ARSI EC A/ R MITE.

Stream<String> uniqueWords
= Stream.of ("merrily”, "merrily”, "merrily”, "gently").distinct();
// Only one "merrily" is retained

MR HER, 1 Z8h sorted ) {Kn] . Hrp—FpHH T4#:4E Comparable JLH
L, i —Ffhnl LA4ESZ—> Comparator, T, KA FZAFREADT, #EREENFRES
HEAE F 11 161

Stream<String> longestFirst =
words.stream() .sorted(Comparator.comparing(String::length).reversed());

SETA B i —8E, sorted HiLSm A L, B MR A LI B
HEZN T -

TR, AVEXMESHFR ] LA AR, (H2, 2HE b3 2 i M — 5t
sorted kil BIHRH H.

fich, peek FIAZ=Hn—A, EMLESECERPAITCEMF, {HEFESRIER—
NILERS, ARSI — 1 eR% SO Tl R AR i

Object[] powers = Stream.iterate(1.0, p-> p * 2)
.peek(e -> System.out.println("Fetching " 4+ e))
Jdimit(20) . toArray() :

LRV — IR, MAATEPHIR KM E . Ed X, RATLIRIE iterate
12 [] ) G PR it A2 A PEAL PR
S, ARaTLLE peek ¥ FH— AR E 1 WS A9 s

| java.utilstream Stream8
e Stream<T> distinct()

PR —ANE . B N HTR P T A AR T E .
e Stream<T> sorted()

e Stream<T> sorted(Comparator<? super T> comparator)

FEAE AN, BB JCE S AT R A DT R R I HES A, SR ER T E
JESIHL T Comparable (2SS il
e Stream<T> peek(Consumer<? super T> action)

PEAE—ANL, B SRR TP ROTE MR, RO AT ER, 2R HA%IBYY action,

1.6 BIELE

MEMRCEE/S 7 EMERE, RMNXTIGTEEEZNANET, BN
BAEPIRIGER. RINTERVITTHEM BRI M. AR —Fh & 4 384 (terminal
operation), Bz KLY w1 A al PATERE e i FH R AFE (A
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HREAFIT—FRI AN . count LRI Ic E MR,

HAh 9 8] B2 0 A max flmin, Ei120R R E M/ ME . X B EREMRE, Xt
J7 IR P A — 2R Optional<T> (fH, BEE AT TER, BARRBAITM
H (HARRETS has ), fEatds, AEEc RS R Bl nut JEARE WA, (H X FEfe 3
F o BB D s 58 R0, Optional 28R —FhoE i i) £ R B3R [BE 1Y) K
KXo WATEHAET TP IEHHE Optional 268, T HE/R T 0] LAANAT4R4S 3 8 dc K f

Optional<String> largest = words.max(String::compareToIgnoreCase);
System.out.printin("largest: " + largest.orElse(""));

findFirst 3% 7] i) RAF S RGP IE —ME. BllH2ES filter HA AN BSHEA
Mo Blan, TR 7 AR B — LA EE Q FF kA HLn], FiHE A7 X FE Y i in) .

Optional<String> startsWithQ = words.filter(s -> s.startsWith("Q")).findFirst();

R RE M S — VLR, iR A CREC AR AT LA, AR A 8ERT LAdE H FindAny
Tk ENTEAEFATAERR 2IRAR, B9 aT LI S A (o] & £ 2 0 DT B i AS 2 g PR il
IR — T ILHC o

Optional<String> startsWithQ = words.parallel().filter(s -> s.startsWith("Q")).findAny();

R AR EE R BAAEVCRS, AR AN LUM# ] anyMatch, XN 2% — 155 5] o,
HIE AT EMH filter,

boolean aWordStartsWithQ = words.parallel().anyMatch(s -> s.startsWith("Q"));
A allMatch fll noneMatch J5ik, EAi145I 2 78 B A1 JC & MIBA (L] 70 % VT RC W

e Optional<T> max(Comparator<? super T> comparator)

e Optional<T> min(Comparator<? super T> comparator)
a1 7 A XA WA B R OC R AR/ R, A i 45 7 Lo e as E SCARYHERF B, 4n St
MRHAZ, DFEE—ZEH Optional X4, XS fERR R ALHAE.

e Optional<T> findFirst()

e Optional<T> findAny()
TR FEEXTROE —-TAEE TR, WRXTHRIZ, E7FE—1T2FN
Optional X4, XSEPRIEAREALEIRIE.

e boolean anyMatch(Predicate<? super T> predicate)

e boolean allMatch(Predicate<? super T> predicate)

e boolean noneMatch(Predicate<? super T> predicate)
SrAFERX TP EE TR . T A CEMBA L TR VEACS € Wr = R[] true, iX4E
PR R A G501 .
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1.7 Optional 2£#Y

Optional<T> M 42— R ae Xt 4, T3 FRR T NS, BEAWAAREEM
W%, X TH—MEAL, FRAOTFRXFMENFLER . Optional<T> ZERUH H1E—F T LK
A, HERBEAEYTHSIH, SFASIHZELGIHENNR, €240, HE, ERATE
IEREE MR P A SRS, F—1RAOPE e Eaa A .

1.7.1 W{a{E M Optional {&

AR ] Optional AR MBI T : EEEAMAENTEL P-4 —1
T EAS, i R AN A S X AME.

iERAN TR B —LRE, WN, ERATMAVCER, FRA1SA LM A EFBGAME, v
B2 FA

String result = optionalString.orElse("");
/] The wrapped string, or "" if none

Pk ml LA FACHS e SRR -

String result = optionalString.orElseGet(() -> Locale.getDefault().getDisplayName());
// The function is only called when needed

& A LAAE AT AR AT g 4 1 5

String result = optionalString.orElseThrow(I11egalStateException: inew);
// Supply a method that yields an exception object

PREIRIE 32 AT E AR TR AT o0 T =2 DB S o o5 — 2R (8 FH AT (R R
g S R A TR HAFFE RO T AT 9 AE
ifPresent JiiA i — 1 R WRIZEEATE, BAESBIZTER AR &

W, A2 R A AR A A
optionalValue.ifPresent(v -> Process v);
gitn, WRAEZEAFER NSO F A ZR a3 AR b, 8 20T LU
optionalValue.ifPresent(v -> results.add(v));
A 1% H
optionalValue.ifPresent (results::add);

M ifPresent B, MiZREA =R PYE{E, R AP R A G5 1, I izl
] map;

Optional<Boolean> added = optionalValue.map(results::add);

H{F added B =F{HZ—. {E optionalValue fFZEAIE N T A12EAE Optional Hi
true 5f false, LLJ{F optionalValue A{ETEMITE N T %S Optional,
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EE: XA map HikL 1.3 Y ALY Stream 2 26 map FiE R, BT A B TiRE
BEMRRTAHOR MK, ERHURTELA ORI, FELES—FHPY, 2MF Rk,

7| java.util.Optional 8

eT orElse(T other)
FEH: XA~ Optional H{H, k& {FiZ Optional K230}, 7= other,

eT orElseGet(Supplier<? extends T> other)
P XA Optional M, s#HTEIZ Optional JAZsif, /BT other I45E,

e <X extends Throwable> T orElseThrow(Supplier<? extends X> exceptionSupplier)
FeH X Optional BY{H, Y& 1Ei% Optional Az3Wf, i 8 A exceptionSupplier
LR

e void ifPresent(Consumer<? super T> consumer)

iz optional A=, IRAWURF & M{EHAZE 2, consumer,

e <U> Optional<U> map(Function<? super T,7 extends U> mapper)

re R iz Optional AU 14k 47 mapper 5 Y45 2R, X~ Optional A ky7s H 45
RAN nul1, B =H:— 45 Optional,

1.7.2 ARi&&EHA Optional EAIFA R

an F VA IE h Ho {E ] Optional {H, MBAMLEUAEMGEE] “EP nu ™ 15,
VRIF A 5 B ] b4k

get ik 1E Optional {HAFAEMNS O F ARG P2, SUETEANFAENNE N T
il 4 —~ NoSuchElementException X%, [HIit,

Optional<T> optionalValue = . . .;
optionalValue.get().someMethod();

HAE Ry AL 4

T value = . ., .;
value.someMethod () :

isPresent JIA 21 Optional<T> XM REHAAF i, (HZ
if (optionalValue.isPresent()) optionalValue.get().someMethod();

HAE I N E 5 5 AP

if (value != null) value.someMethod():

wr| java.util.Optional 8
oT get()

PeH XS Optional [{H, sX & {Fi%Z Optional A=sit, HiH—~ NoSuchElementException
R




# 1 ¥ JavaSES8 8984 13

e boolean isPresent()

Q%% optional AN%s, WR[E true,
1.7.3 {1 Optional &

FIHF AR, RAOTC 2058 T ey J H At A5 1) Optional X%, WIRAHERS )
oA d optional X%, a2 HFEUHTIHEHM, {145 Ooptional.of(result)
1 Optional.empty(). N,

public static Optional<Doubles inverse(Double x)

{
return x == 0 ? Optional .empty() : Optional.of(1 / x);

}

ofNullable J i & H A AE b nl 8 HH BLAY nul 1 {8 FIl A 2 {H & 8] ¥ BF %%, Optional.
ofNullable(obj) 2 7F obj Ak null (15 ™% F i& [7] Optional.of(obj), 7 M<K [0l
Optional.empty().

e static <T> Optional<T> of(T value)

e static <T> Optional<T> ofNullable(T value)
P — A BA 4R Optional, MR value b null, RAF— LSt —14
NullPointerException X[, ME 1~ HES4—1% Optional,

e static <T> Optional<T> empty()
PeH—AN23 Optional.

1.7.4 H flatMap ¥44#2 Optional {EA A%

BARA —APT A= 4: Optional<T> XFR M ik £, IFHHARER T B 40l LL*™
= Optional<U> X &M ik g. WARENFET AN AL, B2l LhdsL A s. £0).g0)
KBEEMNHAEKR, HEXFASGEETE, Hls.£0) LR K optional<T>, MR
T. B, 2R -

Optional<U> result = s.f().flatMap(T::q);

A s £O BEAAAE, B4 g §UaTLANHENE B, A0, $i2nkEl—4% Optional<U>,

RO, WPRATHEZAn] L=/ Optional {774 e Lambda ik, A4 mEAT LAH
SOt URAT LA E R X f1atMap (998 SR RER S,  DITTH & Hy X 26245 PRy ) i 45 0
HA AL BRER RN, ZEEA 2.

Fln, FER—HL2n inverse ik, BRIZENEA 1L FITR:

public static Optional<Double> squareRoot(Double x)

{
return x < 0 7 Optional.empty() : Optional.of(Math.sqrt(x));

}
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B 2R 0] LM TR T R S R T

Optional<Double> result = inverse(x).flatMap(MyMath: :squareRoot);

R, PRafLLEsE B e .

Optional<Double> result = Optional.of(-4.0).flatMap(MyMath: :inverse).flatMap(MyMath: :squareRoot)

TGt & inverse J7E-A /& squareRoot /7H:1R 7] Optional.empty(), #&-4EHHhal7s,
FE. K24 Stream 420 P EFH)iE FlatMap F3E (AR 13 %), Bk A kA

RAETAF LR HAF mEBEARKR, K FRH XARF R, 48 TidA

KAERTHOF | 6hAEME, AL Optional.flatMap Fikh k7 X —41 .

package optional;

1

2

3 import java.io.*;

+ 1mport java.nio.charset.*;
s import java.nio.file.*;
6 import java.util.*;

7

g

9

public class OptionalTest

{
10 public static void main(String[] args) throws I0Exception
11 {
12 String contents = new String(Files.readAl1Bytes(
13 Paths.get("../qutenberg/alice30.txt")), StandardCharsets.UTF_8);
14 List<String> wordList = Arrays.asList(contents.split("\\PL+"));
15
16 Optional<String> optionalValue = wordList.stream()
17 filter(s -> s.contains("fred"))
18 SfindFirst();
19 System.out.printin(optionalValue.orElse("No word") + " contains fred");
10
21 Optional<String> optionalString = Optional.empty();
2 String result = optionalString.orElse("N/A");
3 System.out.printin("result: " + result);
] result = optionalString.orElseGet(() -> Locale.getDefault().getDisplayName());
25 System.out.printin("result: " + result);
26 try
27 {
2 result = optionalString.orElseThrow(I11egalStateException: :new);
29 System.out.printin("result: " + result);
0 }
i catch (Throwable t)
2 {
3 t.printStackTrace();
14 }

3 optionalValue = wordList.stream()
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3 filter(s -> s.contains("red"))

38 gfindFirst();

3 optionalValue.ifPresent(s -> System.out.printIn(s + " contains red"));

40

41 Set<String> results = new HashSet<>();

22 optionalValue.ifPresent(results::add);

4 Optional<Boolean> added = optionalValue.map(results::add);

4 System.out.printin(added);

45

46 System.out.printin(inverse(4.0).flatMap(OptionalTest::squareRoot));

47 System.out.printin(inverse(-1.0).flatMap(OptionalTest::squareRoot));

i System.out.,printin(inverse(0.0).flatMap(OptionalTest: :squareRoot))

4 Optional<Double> result2 = Optional.of(-4.0)

50 .flatMap(OptionalTest: :inverse).flatMap(OptionalTest::squareRoot);

51 System.out.printin(result2);

52 }

53

¢ public static Optional<Double> inverse(Double x)

55 {

56 return x == 0 7 Optional.empty() : Optional.of(1 / x);

57 }

it

9. public static Optional<Double> squareRoot(Double x)

60 {

61 return x < 0 ? Optional.empty() : Optional.of(Math.sqrt(x));

62 1

6}

o . g =7 Eh & g - -;:.. - ";’JH . T ! T s S -}- ¢ o '-_1"'-'1" -.;1. ,}{, :._1; .'-I

|EI m‘ﬂ' vy e ?E B 4.-;*!"' "'-z-wm,n' EYSE -mi J!-:i:"-i...-:ht im;ﬂmuwrﬁﬁﬁeﬂ: (ﬂ:d..."-"[.t..! fﬁ#ﬁﬁg{f

e <U> Optional<U> flatMap(Function<? super T,0ptional<U>> mapper)

7= 4 ¥ mapper W T 24ATHY Optional {H T =4 45 %, sl H& 7 4HT Optional iy
2=if, & [pl—4~%% Optional,

1.8 WESR

MibMEmZE, B SBEAFHIGGE., WA LI iterator 1, E&r-4m]
DL 18] o6 & B9 TH =X KA i 2 { CRF -
o &, oTLLE A forEach ik, WA REON HTE1ITE.!

atream.furEach{System.nut::printin);

fEIFATI L, forEach JiikZ LMEBEFEN A T0K . WA 235 B I b 9 0 e Ak
Efi], AILAVEH forEachOrdered 75k, R, XN HESTERIFTAIRH R 5 25
Pide
(U, B ILAYNE LR, Tl TR B SRR R B2t . Beiy, aT LA toArray,
ARAT H L 0 0 2 ) LAY A
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B A TCHE e E A T A R B, T LAA#RiA stream. toArray() 2xiR[7]—~ Object[]
B, WiRAAEEEEH A EmA 2, o] DR AL 8 B HCEA M i av b

String[] result = stream.toArray(String[]::new);
/| stream.toArray() has type Object[]

AR P R TR R B S — 1 Hbsh, MBI collect AIH], BEa&Z—1
Collector H:TASEHI. Collectors AL T &M FAEMAICWEERMN T ik, T
R B R sl g b, A L E %

List<String> result = stream.collect(Collectors.toList());

iy

Set<String> result = stream.collect(Collectors.toSet());

I RAR B HARAG AR AR, A2 v LUE AT i Ay 9 H -
TreeSet<String> result = stream.collect(Collectors.toCollection(TreeSet::new));

B AR 2 e R R i P R T A AT . FRATTAT DA A

String result = stream.collect(Collectors.joining());

R EAE TR Z BN RRTE, oTLLR BT84y Joining Jiik:
String result = stream.collect(Collectors.joining(", "));

AR P AL S BR AT AR LASN A A B, AR 23 1 BRI O AT, BUE T
X

String result = stream.map(Object::toString).collect(Collectors.joiming(", “));

R EE RS RAE S, A, R /ME, oTLAME] summarizing
(Int|Long|Double) JFEEH MR —, X BTk 52— 45 LT G ML ST 8 25040 1) e B
A, X L= 4 2584 (Int|Long|Double)SummaryStatistics %5 %, [HHf i}
BEM, B, CFHME. BIMEREKE.

IntSummaryStatistics summary = stream.collect(
Collectors.summarizingInt(String::length));
double averageWordLength = summary.getAverage();

double maxWordLength = summary.getMax();

] java.uti sream BassSiream
e Iterator<T> iterator()
e — A FIRBCY AT P A e Z BE AR X R — PR g 14k
B 1-4 P E/R BRI S T el At oo &
BAF#E 14 collecting/

1 package collecting;
2
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[T- T - - - T D S

10
11
11
13
14
15
16
17
18
19
20
1
22
23
4
15
26
27
28
29
i
i1
12
i3
34
35
16
37
38
19
40
il
41
43
&4
45
46
47
48
49
50
51
3l
53
i
55
56

import java.io.*;

import java.nio.charset.?;
import java.nio.file.*;
import java.util.*;

import java.util.stream.*®;

public class CollectingResults

{

public static Stream<String> noVowels() throws IOException

{

}

String contents = new String(Files.readAl1Bytes(
Paths.get("../qutenberg/alice30.txt")),
StandardCharsets.UTF_8);

List<String> wordList = Arrays.asList(contents.split("\\PL+"));

Stream<String> words = wordList.stream();

return words.map(s -> s.replaceAll("[aeiouAEIOU]", "™));

public static <T> void show(String 1abel, Set<T> set)

{

}

System.out.print(label + ": " + set.getClass().getName());
System.out.printin("["
+ set.stream().1imit(10) .map(Object::toString)
.colTect(Collectors.joining(", ")) + "1"):

public static void main(String[] args) throws IOException

{

Iterator<Integer> iter = Stream.iterate(0, n -> n + 1).1imit(10)
Jterator();
while (iter.hasNext())
System.out.printIn(iter.next());

Object[] numbers = Stream.iterate(0, n -> n + 1).1imt(10).toArray();
System.out.printIn("Object array:" + numbers); // Note it's an Object[] array

try

{
Integer number = (Integer) numbers[0]; // OK
System.out.printin("number: " + number);
System.out.printIn("The following statement throws an exception:");
Integer[] numbers2 = (Integer[]) numbers; // Throws exception

}

catch (ClassCastException ex)

{

System.out.printin(ex);

}

Integer[] numbers3 = Stream.iterate(0, n -> n + 1).1imt(10)
.toArray(Integer([]::new);

System,out.printin("Integer array: " + numbers3); // Note it's an Integer[] array

| Set<String> noVowelSet = noVowels()

.colTect(Collectors.toSet()):
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57 show("noVowelSet", noVowelSet);

58

59 TreeSet<String> noVowelTreeSet = noVowels().collect(
60 Collectors.toCollection(TreeSet: :new));

61 show("noVowelTreeSet", noVowelTreeSet);

bl

§ String result = noVowels().limit(10).collect(

64 Collectors.joining());

65 System.out.printIn("Joining: " + result);

66 result = noVowels().limit(10)

67 .collect(Collectors.joining(", ")):

68 System.out.printIn("Joining with commas: " + result);
69

70 IntSummaryStatistics summary = noVowels().collect(

n Collectors.summarizingInt(String::length));

7 double averageWordLength = summary.getAverage();

3 double maxWordLength = summary.getMax();

7 System.out.printin("Average word length: " + averageWordLength);
75 System.out.printin("Max word Tength: " + maxWordLength);
76 System.out.printin("forEach:");

17 noVowels().limt(10).forEach(System.out::printin);

78 }

no}

5, , T = - i
- Sl i e e oy g o 1 e L R, 2 et i o e by
i e e o o o s et e R L L i i S

e void forEach(Consumer<? super T> action)
AR LA action, XjE—FPAa5#4E,

e Object[] toArray()

e <A> A[] toArray(IntFunction<A[]> generator)
PEA— AN AT R, SETERSFE ALL: s new 1& 3 A 5 2T, IR B —A4~ A 550 1 B
., XL LS ERAE .

e <R,A> R collect(Collector<? super T,A,R> collector)

{5l F 25 52 SR 2R S R 2SR Y OCZE . Collectors 28 H FERIBEESS I T ik,

e static <T> Collector<T,?,List<T>> toList()

e static <T> Collector<T,?,Set<T>> toSet()
P — R TR WER BIF ) Fe sl e TP i AR

e static <T,C extends Collection<T>> Collector<T,?,C> toCollection
(Supplier<C> collectionFactory)
PEE— R TR BEE RME B S P AIEERS . 7T LML — iU TreeSet : :new (144
e g | o

e static Collector<CharSequence,?,String> joining()
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e static Collector<CharSequence,?,String> joining(CharSequence delimiter)

e static Collector<CharSequence,?,5tring> joining(CharSequence delimiter,
CharSequence prefix, CharSequence suffix)

PN ERTARRNRA . RRT 2B T AR ZE, AN Z T AT L

AW, B — 1T RZETUAES. WREREE, IBAENENZE.
e static <T> Collector<T,?, IntSummaryStatistics> summarizingInt(ToIntFunction<?
super T> mapper)

estatic<T> Collector<T,?,LongSummaryStatistics> summarizinglLong
(ToLongFunction<? superT> mapper)

e static <T> Collector<T,?,DoubleSummaryStatistics> summarizingDouble
(ToDoubleFunction<? super T> mapper)

FEHE BB A G (Int [Long |Double)SummaryStatistics S AWEERS, @l e nl L3k
154 mapper W HFEAICEG P4 a5 RN B, SEYME . BoRAERR/IME.

| L# | 1k ! » . ! 3
. ‘ .:-n-_ u S La e ra __' ! -.'-. .
.-.l' . *?.r -¢1T '.. I J." ) "?T.-" '-.' ~ = . k- S el ':.-l._" F o .',—.-_-'.I ' 1 =1 1
?L‘ E i 5 ': i -I "-' ‘l L -I' | R I. -I-'I" i I . .. I.I.- i & Qe ]';- Er .l.r N 4 4 U £
{3 , oAk [ = 5 - = . an =

-
il
lilal = _'

e long getCount()

AL S TR AL
e (int|long|double) getSum()

e double getAverage()

P RS TR B ST, S AR (Tl e 2 mEE [H] 0.
e (int|long|double) getMax()

e (int|long|double) getMin()

FEAEIL S e MoC R B e KE M E/DME, siEEBAEMITER, ™4 (Integer|
Long|Double). (MAX |MIN)_VALUE,

1.9 WEFIRGIFRDP

EEIA T4 —1 Stream<Person>, Jf HAREW HOou R WED— Bt Edh, XHEEE
A LA T ID SE#F 4R A B T, Collectors.toMap H A WA AEE| G, ©1H 3k
FEAE ST R BRI . BN,

Map<Integer, String> idToName = people.collect(
Collectors.toMap(Person::getld, Person::getName));

AT, (EAZREEPREITE, B A eREnT LIfd A Function. identity(),

Map<Integer, Person> idToPerson = people.collect(
Collectors.toMap(Person: :getId, Function.identity()));
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MARAZA R BA MR, Bama e, BUEMRH S —1 I11egal-
StateException X4, AJLUELT AL 3 4R %0 ool #xX M T, I eR BSR4 e 1)
CL A {EAVHTE AR ph 2 P e S I MR, X PR IZIR P ATE . Fr{EECEN TG -

£ FrpfCasrh, RATME T —ABgtR, 7466 7 A 7T Locale PR BRNG &, EAE
#KIA Locale Y2 (B0 “German™ ) Nk, MHAHLR 2T (F21 “Deutsch” ) “V{H:

Stream<Locale> Tocales = Stream.of(Locale.getAvailablelocales());
Map<String, String> languageNames = locales.collect(
Collectors.toMap(
Locale::getDisplayLanguage,
1 -> 1.getDisplayLanguage(1),
(existingValue, newValue) -> existingValue));

TAIAROF—FIETRAEARE2 B 2 K (Ban, 8E M EAR R, NItk

. EAEY, HAME Locale £AF A BRSO MIBEOHIER, HAEE 7T EAT
A £ Locale ¥ %43 4.

BE, RERMNEBEETHAZEEXNFAIES, XHERINTMTTE— Map<String,
Set<String>>, filtm, “ Switzerland” M{H 2 [French, German, Italian]. ¥ 75, FRA1M %
FliE S AR — B4 . Joie e, HERIH T REEENHES, RIS AL
BrEMOFRAE.

Map<String, Set<String>> countrylanguageSets = locales.collect(
Collectors. toMap(

Locale::getDisplayCountry,

1 -> Collections.singleton(].getDisplaylanguage()),

(a, b) ->
{ // Union of a and b

Set<String> union = new HashSet<>(a);
union.addAT1(b);
return union;

DF
EF—T19, RS ER—FE R T i 2 m =t
IR AE IS S| TreeMap, AR4 N LLEHHIESVE NS 4 51 ook 24t . IR AHEIE—Fh 5
IFeR¥, T AN —H G2 R 2 —, BAEE S — TreeMap:

Map<Integer, Person> idToPerson = people.collect(
Collectors. toMap(
Person: :getld,
Function.identity(),
(existingValue, newValue) -> { throw new I1legalStatebxception(); },
TreeMap::new));

& A TH—A toMap FiE, #HA—FMES Tl ® £ 5t A kbt 69 toConcurrentMap
ik, BANFRS AT VAR TR AT A N4 A HATRN, EFeukdtRbe kst
] EFHH, EE, AERBABEBRAPHRFEEY, 2L 8FTXRAAFAFMA,
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BIFE S 1-5 PRIARBIRF S T TR E5 R BER B RS R P a6

= = ' L i » - Sk o g M i S ; .'.__'.iﬁ. I g g R
dig e e o ot i b iR e il o St ot AT e B g e ettt S B e e T e . G

package collecting;

1

?

3 import java.io.*;

4 import java.util.*;

s import java.util.function.*;

6 import java.util.stream.*;

7

8 public class CollectingIntoMaps

9 {

10 public static class Person

1 {

12 private int id;

13 private String name:

14

15 public Person(int id, String name)

16 {

17 this.id = 1d;

18 this.name = name;

19 }

20

n public int getId()

2 {

23 return id;

24 }

25

2 public String getName()

27 {

28 return name;

29 }

30

i1 public String toString()

2 {

13 return getClass().getName() + "[id=" + id + ",name=" + name + "]";
3 }

35 }

3

37 public static Stream<Person> people()

38 {

39 return Stream.of(new Person(1001, "Peter"), new Person(1002, "Paul"),
0 new Person(1003, "Mary"));

i }

LY,

¢ public static void main(String[] args) throws IOException
Y {

45 Map<Integer, String> idToName = people().collect(

T Collectors. toMap(Person::getld, Person::getName));
i System.out.printIn("idToName: " + idToName);

4

19 Map<Integer, Person> idToPerson = people().collect(

50 Collectors. toMap(Person: :getId, Function.identity()));

51 System.out.printin("idToPerson: " + idToPerson.getClass().getName()
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52 + idToPerson);

51

54 1dToPerson = people().collect(

55 Collectors.toMap(Person::getId, Function.identity(), (

56 existingValue, newValue) -> {

57 throw new I11egalStateException();

58 }, TreeMap::new));

59 System.out.printIn("idToPerson: " + idToPerson.get(lass().getName()
§0 + idToPerson);

61

2 StreamcLocale> locales = Stream.of(Locale.getAvailablelocales());
3 Map<String, String> languageNames = locales.collect(

6t Collectors.toMap(

65 Locale: :getDisplaylanguage,

66 1 -> 1.getD1splaylLanguage(1),

67 (existingValue, newValue) -> existingValue));

68 System.out.printin("languageNames: " + languageNames);

()

70 locales = Stream.of(Locale.getAvailableLocales());

1 Map<String, Set<String>> countrylanguageSets = locales.collect(
7. Collectors.toMap(

73 Locale: :getDisplayCountry,

7 1 -> Collections.singleton(1.getDisplaylanguage()),

75 (a, b) -> { // union of a and b

7 Set<String> union = new HashSet<>(a);

77 union.addAll (b) ;

78 return union;

79 )F

80 System.out.printin("countrylLanguageSets: " + countrylanguageSets);
81 }

R}

1| java.util.stream.Collector 8

e static<T,K,U> Collector<T,?,Map<K,U>> toMap(Function<? superT,?
extendskK> keyMapper, Function<? super T,? extends U> valueMapper)

e static<T ,K,U> Collector<T,?,Map<K,U>> toMap(Function<? superT,?
extendsK> keyMapper, Function<? super T,?7 extends U> valueMapper,
BinaryOperator<U> mergeFunction)

e static <T,K,U,M extends Map<K,U>> Collector<T,?,M> toMap(Function<?
super T,?7 extends K> keyMapper, Function<? super T,7 extends U>
valueMapper, BinaryOperator<U> mergeFunction, Supplier<M> mapSupplier)

estatic <T,K,U> Collector<T,?,ConcurrentMap<K,U>> toConcurrentMap
(Function<? super T,?7 extends K> keyMapper, Function<? super T,?
extends U> valueMapper)

e static <T,K,U> Collector<T,?,ConcurrentMap<K,U>> toConcurrentMap

(Function<? super T,? extends K> keyMapper, Function<? super T,7
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extends U> valueMapper, BinaryOperator<U> mergeFunction)

estatic <T,K,U,M extends ConcurrentMap<K,U>> Collector<T,?,M>
toConcurrentMap(Function<? super T,? extends K> keyMapper,
Function<? super T,? extends U> valueMapper, BinaryOperator<u>
mergeFunction, Supplier<M> mapSupplier)
P —ESY, B A P REOF KU . keyMapper #ll valueMapper pR%Y
AT EMWERIMITE b, AMAE =4 R B R Al — 8/ EI0, BOATED
T, YPACE-EMERER, SiiE— > I11egalStateException F7, IRAILIE
{ft—4> mergeFunction X5 AAMFERME. BOARR T, HEFE—1 HashMap &}
ConcurrentHashMap, {50 LIHEE—4~ mapSupplier , 274 Ay HAEE 1 il G 2 50 45]

1.10 EFEBEFHX

£ E—, RFH T mWESEEZTAE S, HERABBHAEITER, R0
AR R (AR A, SRS HE E W A B 5 E S IF . B RA MR
{HRF R A R IEH % WA, JFH groupingBy AL HIERXIFE

iEFRAE B Fl S EHZ KRS Locale M), B c, MELIZBRETE.

Map<String, List<Locale>> countryTolocales = locales.collect(
Collectors.groupingBy(Locale: :getCountry));

PR%Y Locale: :getCountry ZRFAH 1Y IS AR, TRILTE AT LA 4K 45 2 B Z A X B )
A H s T, il

List<Locale> swisslocales = countryToLocales.get("CH");
[/ Yields locales [it_CH, de_CH, fr_CH]

AR R#ELJ—THE: A Locale A —METREG (HlokiE)en) o—AHAE K
REL (#lde X B & US). Locale en US #if 4% X E k&, Mmen IEA KR ZRE,
¥X2EEHA %A Locale, #il4n, ga IEZERZMHERIE, MITEOTHLETT X
9 JVM 4eifi 35+ 4 =4 Locale,

MR R EUERT S RE (B [Pl boolean {HAPRED) B, WMAIICE 7T LI X ABAF
#: ZREGR P true WO E MM CE ., FEXMEMN T, £/ partitioningBy Fh{di
groupingBy ST 4. i, 7EFEAICHET, FRITEEFTA Locale 43 1 8 FHYEE A FH
fir 7 HA IR F AWK .

Map<Boolean, List<Locale>> englishAndOtherLocales = locales.collect(
Collectors.partitioningBy(1 -> 1.getLanguage().equals("en")));
List<Locale> englishLocales = englishAndOtherLocales.get(true);

iTE=: 4R groupingByConcurrent 7# ik, 34 &£4E 0 F 4T FF— A3 4T
MR E AT 4tk . X5 toConcurrentMap 7 ik T4 £,
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| java.utilstream.Co

estatic<T,K> Collector<T,?,Map<K,List<T>>> groupingBy(Function<?
superT,? extendsK> classifier)

e static <T,K> Collector<T,?,ConcurrentMap<K,List<T>>> groupingByConcurrent
(Function<? super T,? extends K> classifier)
A UERS, BT TISEREOF AR, HEER classifier T
FrAWEERI TR LR mER, iE 2 B A R T & e — 11k

e static <T> Collector<T,?,Map<Boolean,List<T>>> partitioningBy(Predicate<?
super T> predicate)
P — DRSS, EarAE— T BEI R, HER true/false, TI{EE 2 / A2
W 5 T E RS & .

1.1 TFsIRERSs

groupingBy JiEre: —ANIES &, ERENMMER R K, RS Rp ) 5
FAbFHX BT, ST EARAE A TFURBSERS" . Blan, AR SRR A AR, R
2] LAM#E A 1P FEHE) Collector. toSet Y HER: .

Map<String, Set<Locale>> countryTolLocaleSet = locales.collect(
groupingBy(Locale: :getCountry, toSet()));

B EATHEIANATEHARBE 6 F, RAAHHSF A java.util.stream.
Collectors.» £&f& £ ik X # & 5 9k,

Java $R4t T Z 0] LA o E A A ECF O EER: -
e counting &AW E BT R M2 Bilan.

Map<String, Long> countryToLocaleCounts = locales.collect(
groupingBy(Locale: :getCountry, counting()));

a] DIt~ {58 2 /01> Locale #E1T11%4.
e summing(Int|Long|Double) &3z — 1 eREAE NG| T, Bz eRZUN 1 3] Fiifoc#
b, FEEEENTRRL, .

Map<String, Integer> stateTo(ityPopulation = cities.collect(
groupingBy(City: :getState, summingInt(City::getPopulation)));

A LA i R M A LR
e maxBy Fl minBy 23—~ HBLaR, - Pl o R PRy (EANE/ME, Flan:

Map<String, Optional<City>> stateTolargest(ity = cities.collect(
groupingBy (City: :getState,
maxBy (Comparator.comparing(City: :getPopulation))));

A] LA AN M R R B 3R




# 1% JavaSES8 #5;8# 25

mapping H ka4 K R BV H 3| Fiess % sy, IR R BUEL 345 7 — WUk
ar o 1Han.

Map<String, Optional<String>> stateToLongest(ityName = cities.collect(
groupingBy(City::getState,
mapping(City::getName,
maxBy (Comparator.comparing(String::length)))));

X, JRATTAR B T R AE — . FERETIN PR, FRATAER 7 &2,
1 B K K B2 . |

mapping JJIKAEXT E— iR, RIEREEAREEEERR— 1M, , e T —
W ERERD) 37

Map<String, Set<String>> countryTolanguages = locales.collect(
groupingBy(Locale: :getDisplayCountry,
mapping(Locale: :getDisplaylanguage,
toSet())));

fE E—Td, FRAE AAYE toMap MiA & groupingBy, TMifE FiRiXF=CH, Ff1k
RO I R N R S

SR L Ak 5 pR B IR [MI{E R int . Tong i} double, AR-Z AT LUK TR WERNC E48
irxrgerh, SR 1.8 T RHER—FE. B,

Map<String, IntSummaryStatistics> stateToCityPopulationSummary = cities.collect(
groupingBy (City::getState,
summarizingInt(City::getPopulation)));

RIG, LA RN IS G0 R P R BUX S s BUE R S A, ANEG FEE . s/ME
Fide KAA

SR, A 3 AR reducing ik, EATARE R T N 4949 MR, Ede 112 % 0P
P 4 ik 8 —HE,

e W S s 2 Sk S —FhRsE K A, BREHRAIGESSIEU-AET E N ERER,
EilMEAEHEZ S groupingBy fil partitioningBy —EA4MF “FHFA" BRETR A AI(E.
A, NOZ AL LV AW Wl map, reduce, count, max a min XYL
PRI 1-6 qﬂﬁ@:rﬂﬂ%iﬁ;ﬁﬂmﬂlﬁﬁg

1 e
r, ._..-\..d_.." '._:' - .: T r; s
BAE®E 16 collecting/DownstreamCollector
o 0 o o e ) e W el e T T

package cn]lect1ng.

e R T e e e R e
1!‘:?..5‘-.;.. \E::"'-.q ;*:' *‘ﬁ}?’?;‘h'_"::'é'.{f- x.\._-n:a.... G .I:..'_-:_.:‘:'E.l:ﬁ_...{_.‘:.- .
_. N o _-.": T g B A i e i Py

W P . I : i o

import static java.util.stream.Collectors.*;

import java.io.*:

import java.nio.file.*;
import java.util.*;

import java.util.stream.*;

R D eed N W B Rl Fof

public class DownstreamCollectors

-
[ =1
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n {
1
13
1
15
16
17
18
13
20
21
11
23
24
25
2
27
2
3
30
31
i
13
i
35
16
H
38
39
0
41
2
43
4"
T
T
47
4
49
50
51
52
53
54
55
56
57
58
b}
60
6l
62
bl
6l

public static class City

{

}

private String name;
private String state;
private int population:

public City(String name, String state, int population)
{

this.name = name;
this.state = state;
this.population = population;

}

public String getName()
{

return name,

}

public String getState()
{

return state,

}

public int getPopulation()
{

return population;

}

public static StreameCity> readCities(String filename) throws IOException

{

}

return Files.Tines(Paths.get(filename)).map(1 -> 1.split(", "))
.map(a -> new City(a[0], a[l], Integer.parselnt(a[2])));

public static void main(String[] args) throws IOException

{

Stream<Locale> locales = Stream.of(Locale.getAvailablelocales());

locales = Stream.of(Locale.getAvailablelocales());

Map<String, Set<Locale>> countryToLocaleSet = locales.collect(groupingBy(
Locale::getCountry, toSet()));

System.out.printin("countryToLocaleSet: " + countryTolLocaleSet);

locales = Stream.of(Locale.getAvailablelocales());

Map<String, Long> countryTolLocaleCounts = Tocales.collect(groupingBy(
Locale::getCountry, counting()));

System.out.printIn("countryToLocaleCounts:

+ countryToLocaleCounts);

Stream<City> cities = readCities("cities.txt");

Map<String, Integer> stateToCityPopulation = cities.collect(groupingBy(
(ity::getState, summingInt(City::getPopulation)));

System.out.printIn("stateToCityPopulation: " + stateToCityPopulation);
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b

56 cities = readCities("cities.txt");

67 Map<String, Optional<String>> stateTolongest(ityName = cities

B8 .collect(groupingBy(

69 City::getState,

70 mapping(City: :getName,

71 maxBy(Comparator.comparing(String::length)))));
T2

73 System.out.printin("stateToLongest(ityName: " + stateToLongest(ityName);
T

5 locales = Stream.of(Locale.getAvailableLlocales());

7% Map<String, Set<String>> countryTolanguages = locales.collect(groupingBy(
1 Locale::getDisplayCountry,

8 mapping(Locale::getDisplayLanguage, toSet())));

7 System.out.printIn("countryToLanguages: " + countryTolanguages);

80

81 cities = readCities("cities.txt");

81 Map<String, IntSummaryStatistics> stateToCityPopulationSummary = cities
8 .collect(groupingBy(City::getState,

8 summarizingInt (City::getPopulation)));

85 System.out.printin(stateToCi tyPopulationSummary.get("NY"));

86

87 cities = readCities("cities. txt");

88 Map<String, String> stateToCityNames = cities.collect(groupingBy(
89 (1ty::getState,

90 reducing("", City::getName, (s, t) -> s.length() =07t : s
91 + " "))

92

33 cities = readCities("cities.txt");

94 stateToCityNames = cities.collect(groupingBy(City: :getState,

g5 mapping(City: :getName, joining(", "))));

3 System.out.printIn("stateToCityNames: " + stateToCityNames);

97 }

9% }

an] java.util.stream.C
e static <T> Collector<T,?,Long> counting()
PEAE— AT DAY B B e R T S i R 2

e static <T> Collector<T,?,Integer> summingInt(ToIntFunction<? super

A Sl A i R S e Rl e s 8 LA S P AU ol i ¥ Sl .
— a Et",ﬂr::_.,_a !1* -.:.,-u hl-- I:f':.-" _...:' = '_:l‘; ."F 5 I:-"' & --'_ T sl o .-:'i- e .. - | .1!-'.:_:"1'_-

T> mapper)
estatic <T> Collector<T,?,Long> summingLong(ToLongFunction<? super
T> mapper)
estatic <T> Collector<T,?,Double> summingDouble(ToDoubleFunction<?
super T> mapper)
P —AMBOERR . XPRE mapper WA BEWCERIMOTE FZ e A M ETHRLEAL,
estatic <T> Collector<T,?,0ptional<T>> maxBy(Comparator<? super T>
comparator)
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e static <T> Collector<T,?,0ptional<T>> minBy(Comparator<? super T>

comparator)

e PUERR, (/] comparator $5EWHEF T, ITRWERIKITE P EKE
il /IMHE

estatic <T,U,A,R> Collector<T,?,R> mapping(Function<? super T,?
extends U> mapper, Collector<? super U,A,R> downstream)
PR RS, EarmE e R, HEEK mapper N B B A0 BE M
PR, HAERZEH downstream Wi 4x S B i B A MR JTE

1.12 EHR{E

reduce JyikE—M AT AWR AP ITTRFEMEREFAVLE], Himh PR 082 — 1~ —JCK
B, MBI TTR RN E . R ZeRBUZRARE, A ABIRE S REX AL

List<Integer> values = . . .;
Optional<Integer> sum = values.stream().reduce((x, y) -> x + y);

£ FmpfEd T, reduce HESTTHR votv, v+, Hp v, BRIPHITE . R,
2% 2R Al —~ Optional, A MBAEMAIEEAR.

EE. ALEYHEILP, TELE sk reduce(Integer: :sum) M R A& reduce((x, y) => x+y).

HE, W reduce A IR #AE op, WAL S v, 0p v, Op v, Op---,
HrpIRATR B op(vy, vi) BAE v, op vy, XIEAERIIZE TS G BIH G IuRERHE
FHEITF ARGZA R 0l B, fEBCEbRiICHEH, (x op y) op z W% T x op (y op z).
XAF R TEAEFHIFATIRS, AT AP T R R 2 14T .

AR AL P & B RA NS SHME, sk, B, FABREZ. BURK
(EfE/ME ., RERIFSZE., BER—-IAASEEBRENST T, #lin, (6-3)-2 # 6-(3-2).

WH, S — 1 4cfie [fiffe op x = x, AJLMERXTTEERNTENES, Fln,
0 B 4 Itll. R, WTRAEAS 2 #IEAK reduce:

List<Integer> values = . . .;
Integer sum = values,stream().reduce(0, (x, y) -> x +y)
// Computes 0 + vp + D1 + 1y + . . .

Wik Nz, WeREZGE, R ATELE Optional 281,

BUPE, BREHRA — S RE, HEBZ R m R, #0545 88 i b i Br A A R
FHCEE, B ARBARE(E R BRIE A reduce, TRTGE (T,T)->T XHMRE, BT
FIZE SRS TUAA [R] () pR &, (HURAEXRFPISAL T, RA IR, WMOTEEA String 254,
i BRAGERRREH . A —FIEXR reduce o] LLZb B FPF ML o

B, IR EiRit—Fp “ B2 A% (total, word) —> total + word.length(),
X PR RERA, HERRNEH. B2, N1EE0HTET, A2 1 XERNITE,
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R ENNSREIF. FHitk, RTEERME D RBCRPATICAE R, SeBrEAIT -

int result = words. reduce(0,
(total, word) -> total + word.length(),
(totall, total?) -»> totall + totall);

EE: AERYP, RTRIFRLME LM reduce F ik, BF, Beith R FAFER
KAkt EEP, RRXRAPRDMELEES ., (RNMFE L3 FFHHREFIR,) £X
MFEF=H P, 4 TvLiAH words .mapToInt(String::1ength).sum(), BHERF
BRAMBAE, PIA R 2T G

8. At reduce 2R/ ABEM., 4o, BIXHAMNBENE BitSet PR, 4w
P EBRMER AT, ML R L4 T E# I £ A BitSet P, H A BitSet 2 £ R 2

gfEEed, B, AT HEMEA reduce, BAFAFIREEALATHETE T,
# H reduce R fbib{EANIMBE—AN L AL, B, FiE{EA collect, ©LEFTENT| .
1. —AREEE, C20E LRGN EH, Hleld EaHHESE,

2. BB, e —AMAEFNI —ANEH L, Hlde add F ik,

3. -G E, ELWAANEMALSHFA—A, #ld addAll,

FHEe9K AR T T collect F ik L dmfTi/EILE6) .

BitSet result = stream.collect(BitSet::new, BitSet::set, BitSet::or);

e Optional<T> reduce(BinaryOperator<T> accumulator)

e T reduce(T identity, BinaryOperator<T> accumulator)
e <U> U reduce(U identity, BiFunction<U,? super T,U> accumulator,
BinaryOperator<U> combiner)

M4 EHR) accumulator pREG=A I POCRB ZBEEM ., WIREH I X6, RAF—1
BRI EBE XL T0. WREM THGaw, IBAE T LAHNA 25 R &5
o RE B,

e <R> Rcollect(Supplier<R> supplier, BiConsumer<R,? superT>

accumulator, BiConsumer<R,R> combiner)

oo R WEER|I M R 45 R, fEE N8B L, #SVEA supplier SRR HEPIEH4E R,
B accumulator JEZZ K TR B IMBIZS R, IR combiner E#SMIEH.

1.13 BEARERR

B HAT AR, FA1HR 2R 8B F| Stream<Integer> {1, RERHE, ¥HE %
Mt a3t i RRIRAR . X HAbREA SRR, Wit —8, XA
il ;=. double, float. long., short., char, byte fil boolean, W PEEHF EHF L [THAE
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1 IntStream, LongStream fil DoubleStream, FH¥ BHIEFFAME LA LRIE, i KT {H H
fIAEZS . MM short, char, byte filboolean, n] LI{#i ] IntStream, ifijXf F
float, AJLI{#iH] DoubleStream,

AT Al IntStream, FHFE i IntStream.of fil Arrays.stream /it

IntStream stream = IntStream.of(l, 1, 2, 3, 5);
stream = Arrays.stream(values, from, to); // values is an int[] array

5X&—F, LA LIERESR) generate fil iterate Jik. Ib4h, IntStream
fil LongStream i /i #: range #il rangeClosed, 0] LA REK R 1 9 EEGE F

IntStream zeroToNinetyNine = IntStream.range(0, 100): // Upper bound is excluded
IntStream zeroToHundred = IntStream. rangeClosed(0, 100); // Upper bound 1s included

CharSequence %[ 14fff codePoints fil chars A, n] LA A F AT Unicode %5k
i UTF-16 4t dLi 9 CH M IntStream, (GES UL 2 S T HE 24094145 )

String sentence = "\uD835\uDD46 is the set of octonions.":
// \uD835\uDD46 is the UTF-16 encoding of the letter @, unicode U+1D546

IntStream codes = sentence.codePoints();
// The stream with hex values 10546 20 69 73 20 . . .

MR — DR, ATLLF mapToInt, mapToLong Fll mapToDoub1e $ Ho i i 4 St A s
. i, WRIRA —DFATERN, AN A EEAL I BB, AR50 LATE IntStream
SEEL H ) -

Stream<String> words = , ., .;
IntStream lengths = words.mapToInt(String::length);

AT ARG A RN, T EZ{EH boxed Jrik:

Streamc<Integer> integers = IntStream.range(0, 100).boxed();

WE, EARBR O FESVEE R FEEL. THERFEENZER.

e toArray Jjik e Al BA LSRG

o AN EGE B 41k [m]—~ OptionalInt. OptionallLong 5§ OptionalDouble.
X 22k 5 Ooptional 2836 {El, {Hi2HF getAsInt, getAsLong fll getAsDouble J
%, MAE get ik,

o HAIR [ EM, FH., BAMEME/IMER sum, average, max Mimin Jiik, X%
T SOX Tk

e summaryStatistics FEEL A — Al IntSummaryStatistics . LongSummary—
Statistics @ DoubleSummaryStatistics [1XTE, 18] LA [a) B2 45 i (1% 5 Fil
WEME ., R fERER/IME.,

& Random £ A7 ints, longs #= doubles 7 ik, B4 AW b MALA A &K KA X
ik

FRIFIE R 1-7 25 T BARERIFA API 975 6.
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package streams;

import java.io.IOException;

import java.nio.charset.StandardCharsets;
import java.nio.file.Files;

import java.nio.file.Path;

import java.nio.file.Paths;

import java.util.stream.Collectors;
import java.util.stream.IntStream;

import java.util.stream.Stream;

A

/]

- -
S B =) B s e ad Ped L0}

-_. 1

o

[ ]
i —

public class PrimitiveTypeStreams
{
public static void show(String title, IntStream stream)
{
final int SIZE = 10;
int[] firstElements = stream.limit(SIZE + 1).toArray();
System.out.print(title + ": ");
for (int 1 = 0; 1 < firstElements.length; i++)
{
if (3 > 0) System.out.print(", ");
if (i < SIZE) System.out.print(firstElements[i]);
else System.out.print("...");

}
System,out.printin();

HHJHHIMH-II—I'*-'HHI—‘I—"HE
R e ke Fd e S WD B S @ LN R Rad

}

public static void main(String[] args) throws I0Exception

{
IntStream isl = IntStream.generate(() -> (int) (Math.random() * 100));
show("is1", is1);
IntStream 152 = IntStream.range(5, 10);
show("is2", 1s2);
IntStream is3 = IntStream.rangeClosed(5, 10);
show("is3", is3);

had s el Rl Al had LAl e B Pl g
T T - TR T S T R o U Y — T T - B - T Y -

Path path = Paths.get("../qutenberg/alice30.txt");
String contents = new String(Files.readAl1Bytes(path), StandardCharsets.UTF_8);

ek ad
=

Stream<String> words = Stream.of(contents.split("\\PL+"));

IntStream is4 = words.mapToInt(String::length);

show("1s4", 154);

String sentence = "\uD835\uDD46 is the set of octonions.";

System.out.printIn(sentence);

IntStream codes = sentence.codePoints();

System.out.printin(codes.mapToObj (c -> String.format("¥X ", c)).collect(
Collectors.joining()));

il ol R e e e Gl e e
O gl R A e R R e AT

Stream<Integer> integers = IntStream.range(0, 100).boxed();
IntStream is5 = integers.mapToInt(Integer::intValue);
show("1s5", 155);

L T T T R
R g e T RD
T

gl
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e static IntStream range(int startInclusive, int endExclusive)
e static IntStream rangeClosed(int startInclusive, int endInclusive)

FEHE —AS B 25 7 T Bl N B LY IntStream,

e static IntStream of(int... values)

P HSETCE A IntStream,
eint[] toArray()

A —A R TR A B B

e int sum()

e OptionalDouble average()
e OptionallInt max()

e OptionallInt min()

e IntSummaryStatistics summaryStatistics()

PEAYETR P TR S, FE . BOREMEAME, 2 AT LRI X L2511
Fir 7 PO E XS 4R

e Stream<Integer> boxed()

FEAE T AT P R G ER B R AR X R .

.,,l. . S s A T ]
o i R My, s el A s
. T a e T e e o R

et . W 5 * o v

e static LongStream range(long startInclusive, long endExclusive)
estatic LongStream rangeClosed(long startInclusive, 1long

endInclusive)

% e Bl N BV EG 4—1~ LongStreanm,

e static LongStream of(long... values)

M4 EILE ™ —1 LongStream,
e Tong[] toArray()

FH SR P TR 7= A — 1

e Tong sum()

e OptionalDouble average()

e OptionalLong max()

e OptionallLong min()

e LongSummaryStatistics summaryStatistics()
PEAE MBI P TR S FIE. EORIE R/ ME, 30E M A a] DL e gh R
AT DO FME AR R

e Stream<Long> boxed()

FeA T S ETR A TR R RS AR R
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e static DoubleStream of(double... values)

W45 L& “ 44—~ DoubleStream,
e double[] toArray()

TP A UPTVE sk s i £ 8

e double sum()

e OptionalDouble average()

e OptionalDouble max()

e OptionalDouble min()

e DoubleSummaryStatistics summaryStatistics()
A SRR T OCE B, SFEME. BOREME/ME, 2iE AP AT LIRA X AR 1
A PURME XS R .

e Stream<Double> boxed()

e 05 I BB 1: TRV i DDV DRk 2 120 37

e IntStream ints()

e IntStream ints(int randomNumberOrigin, int randomNumberBound) 8
e IntStream ints(long streamSize) 8

e IntStream ints(long streamSize, int randomNumberOrigin, int
randomNumberBound) 8

e LongStream longs() 8

e LongStream longs(long randomNumberOrigin, long randomNumberBound) 8

e LongStream longs(long streamSize) 8

e LongStream longs(long streamSize, l1ong randomNumberOrigin, Tlong
randomNumberBound) 8

e DoubleStream doubles() 8

eDoubleStream doubles(double randomNumberOrigin, double
randomNumberBound) 8

e DoubleStream doubles(long streamSize) 8

e DoubleStream doubles(long streamSize, double randomNumberOrigin,
double randomNumberBound) 8
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e RALEOL . INRRAE T streamSize, XM EEA A EHETEMART. X4
AT BEE, HoEBAT T randomNumberOrigin (417 ) Al randomNumberBound

(AEF) BIXEIN,

i *ﬁ* '“ s ‘*

e static Dpt1nna](IntILungIDnub1e) uf((mtl]unglduub]e} value)
MR BAS ISR E = A — ] A 4,
e (int|long|double) getAs(Int|Long|Double)()

FEAE TRl R e, sEEEH A il — NoSuchElementException #4 .
e (int|long|double) orElse((int|long|double) other)

e (int|1ong|double) orElseGet((Int|Long|Double)Supplier other)
P T AT e X B IE, B PR AT A 2 i e A AT AR (EL.

e void ifPresent((Int|Long|Double)Consumer consumer)

SR Y HT A X RA RS, WP HA{EZ 84} consumer,

5 T e A R L L e i e - T, il e S AU R . e S S g e A 1 L g s :
'.t‘.':" ; __:?.; '_::'\'_1::.'?1 e --'.",‘!"'.'-:','-l_-.r TN -.."'\-_‘_ ﬂu"- ""‘-'1.:,' |_:1:H?i" = "'"-i'h#"':;lf':'i"':’- :"r THA?IJ‘_:'.‘.., G ; Pl i T ¥ -*_-.,';..':' \,. 'ﬁ.“i'qu,  ERh "':?" . ,ﬂ-.."‘w- . ks - ;_‘._-:.'-"' :E.-i":;-':‘-,.'-_-'::._-:i.' gy ot "_.L :':':"..-\."1 T e e e
gy TN - B 111 BTl =1 Bt oy S el Sttiotim * S o l"l ) T o P £ T 1 o e S 3

| B b ¥ el ®a "1 _:_ | Els J =sIIr MTIaANS =TT I:_r_-:& 2, ? 2 _::r -..‘-_:-la 'li".“‘il'l#-"\.'l" '.'H- -'- - h‘_-_'af_'-. L '|' Finy -t A 1'.-,| ek
o € o W, ...*r.l s B e MRS e A R o

H"F'

e Tong getCount()

e (int|Tong|double) getSum()
e double getAverage()

e (int|long|double) getMax()
e (int|l1ong|double) getMin()

PR BUEBIROCRE R B, SEFEE . BROCERR/ME.

1.14 FHT7H

AT ERE S .. XN EERIVER B3R, (BT EEsF— sk
B, WA — 14T, "TLLA Collection.parallelStream() /i MAEf[4E 4 ik
B—N 1T -

Stream<String> parallelWords = words.parallelStream();

e, parallel J7ikn] LLRHE R BN i s 6 0 IF 1110

Stream<String> parallelWords = Stream.of (wordArray).parallel ();

HBRELRLTTEPATR, A TIHATE, IBAPA PRI EREAR 8O T 1L

[ E T TR, H B PR E AR R S5 R 50U A TR B G R A R . S
2, XEEREN] LULME BT -

T B2 B — TR TCIE SE BT 55 o BB AR AR B X A H UL B BT A R R
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int[] shortWords = new int[12];
words.parallelStream().forEach(
s -> { if (s.length() < 12) shortWords[s.length()]++; });
/| Error-race condition!
System.out.printin(Arrays.toString (shortWords));

P —RAE R AR R REEAVICHS . (4334 forEach HRBSEZ NI AL TETT, B
R EAEEH ., IS | B 14 EZEPIBEn, XE-FMEMRFEHHEL. 0
REZVETEXNEF, RRTERSERBREITHS™ AR GTHEE, e R
Y o

R B HR DT S S0 DR A% 136 25 0FA T B4R B AT Al 0B B T LA 2 IF T30 T, X554 B 1Y
Wi RIS 5B RE ., AR, WRARKEEFFREFH, Aol en# Tt
B, IR AT LA AT X o T3

Map<Integer, Long> shortWordCounts =

words.parallelStream()
filter(s -> s.length() < 10)
.collect(groupingBy(

String::length,
counting()));

O BL. B HATRBIEN RMOR B EWEE, TR fork—join i R 3RA4EA G &
ANy, R SARBARIE, TFARTERRLEMETER T,

SOARR T, NAFES (k). Ell. s i/ n, =08
Stream.sorted =AML, fEAFH. ENMSRERBIER TEMINT ZHM, Hik
SESE R A AR . WRIEATAE A B ERTEIR, KF=1935C MR 45 R .

HEF I AHE R @ 2 b B, B, 43138 stream.map(fun) Bf, JiaT LAgh )43 K
n BER4Gr, BN THAEE, RiG, 55FR 23 IR EE 4 Rk .

M FHE T R, A7 SR AE A LA AU I Tk, B AE R R A unordered 7
%, SEAT LR 2R IRATTA HEFF A% ER . Stream.distinct g WX B 7 =X 3K 28 1) —
e, EAFPHRT, distinct Z2RBEAIAMFTGEPE 1, XXFHFTHE—FHE
W, HoRAER R AR H 2Z AT T A T SR s AL B 52 2 i, FF AN HUE N % & 37 i
T o WRATPAREZ R EME—Iu R PEE T 0eE, IBAFRE 2T DOF T AL (f#
MRS RREREFITE).

A 0] DL i AT HE R R R R S 1imit A E . R HAA MR R EUE{E R n ST
%, MIFATERRRE R, R4 0T LA A -

Stream<String> sample = words.parallelStream().unordered().1imit(n);

E 1.9 e, SiFmaE MMM EBEE. ERHENXITHE, Collectors.
groupByConcurrent Jyffi ] TR I At . BT WAtk hikas, st RpER
¥ A2 5 3 B AR ]
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Map<Integer, List<String>> result = words.parallelStream().collect(
Collectors.groupingByConcurrent (String: :length));
// Values aren't collected in stream order

SR, IR AT THER R PR, ISABIATER T, Bln.

Map<Integer, Long> wordCounts =
words.parallelStream()
.collect(
groupingByConcurrent(
String::length,
counting()));

© BL FEMRAERTERARGE LB ALEDINATHES (PRI HARER
BAH), e, AFFLOKETMGHRIE, HELZALIRGELS T, wREKRT XM
EE, MARBEHESR#EARTNY, IDK XA F KA RBEBEETH R, F
H AN A iAo FATARERA T XA 2 H X,
PoAAME, BAH PG ARAEREEEY, P MATRE B A 2 £ LR ATH
AABBRTATE, #lde, TEROBRERAETHRIES, 1224478 Tk T4

List<String> wordlList = . . .;
Stream<String> words = wordList.stream();
wordList.add("END");

long n = words.distinct().count();

122, TaeRaL48iRe.

Stream<String> words = wordList.stream();
words. forEach(s -> if (s.length() < 12) wordList.remove(s));
/] Error-interference

AT TIRIER TAE, T8 e KRR R
o BRI ZAENTFH . 155 BN HAEE B R 2R R
o JLN iZ AT LASE b A B TN F 8B4 o b SO Bl — SRR S P A AR T LA T AR AR
R4, {HR Stream.iterate iBEIME AT,
o MIMIEM TERNMIZEABKMWHE, RLTIERFEIHFARRK, IBAEEITIH
T BT AT i AR BRI A X,
o JitRAEA N ZBEPHZE .
WalEve, AERITA NREFER A ITIR. RATEXNC &6 T AP B IER T KR
HHEERER, AROZEERIFITR.
RFE R 1-8 FHRBIFRFER T #5317

package parallel;

import static java.util.stream.Collectors.*;

= s P
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import java.io.*;

import java.nio.charset.?*;
import java.mio.file.%;
import java.util.*;

import java.util.stream.*;

(T_ - - e - T

10
11 public class ParallelStreams

2 {

13 public static void main(String[] args) throws IOException

14 {

15 String contents = new String(Files.readAllBytes(

16 Paths.get("../qutenberg/alice30.txt")), StandardCharsets.UTF_8);
17 List<String> wordList = Arrays.asList(contents.spl1t("\\PL+"));
18

19 // Very bad code ahead

20 int[] shortWords = new 1nt[10];

1 wordList.parallelStream().forEach(s -»

¥ {

13 1f (s.length() < 10) shortWords[s.length()]++;

2 b;

25 System.out.printin(Arrays.toString(shortWords));

2

2 // Try again--the result will Tikely be different (and also wrong)
2 Arrays.fill (shortWords, 0):

29 wordList.parallelStream().forEach(s -»

30 {

3l if (s.length() < 10) shortWords[s.length()]++;

3 D;

33 System.out.printIn(Arrays.toString(shortWords));

3

35 // Remedy: Group and count

36 Map<Integer, Long> shortWordCounts = wordList.parallelStream()
37 filter(s -> s.length() < 10)

38 .collect(groupingBy(String::length, counting())):

19

40 System.out.printIn(shortWordCounts);

4l

2 // Downstream order not deterministic

It Map<Integer, List<String>> result = wordList.parallelStream().collect(
M Collectors.groupingByConcurrent(String::length));

45

46 System.out.printin(result.get(14));

47

48 result = wordList.parallelStream().collect(

1] Collectors.groupingByConcurrent(String::length));

50

51 System.out.printin(result.qet(14));

5

53 Map<Integer, Long> wordCounts = wordList,parallelStream().collect(
54 groupingByConcurrent(String::length, counting()));

55

56 System.out.printin(wordCounts) ;

57 }

58}
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eS parallel()
P — AN 5 R oo E AR AT

e S unordered()

(e S W= i 1 APTVe £ | 5 W g

e Stream<E> parallelStream() 8
RS ST & A — 1 IR 7.
FEAF S, fR2E 8] T faliz ] Java 8 ML E . F—8ifien — P EEA ER . 4bH
i A
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A A /R A BRSO
A UK A A NTFHLE A
A EE R A FNFEkL

A STHEA S YAk

AT A 2 Java b T B AR B A9 2% F Rz T i 2 8% O (Application Programming
Interface, API). PRRFE = W5 ] XS Hok, DABCUA] DL 2 il 4% 2 SCAS AR =K 2
HAE . AT W UREARX RS, E AT DU A AR A B E G —
whwo BRia, BATBABEHFmME . &5, AFEHETSENFRAR, REXHTAE
LB b S AR I AAAEOG, RN SE 3R A B B 55 i b R AL B AN AR A
5., Java 1T BATEIX A [RLE A0 38 EAIFRATT—4F, B R ok Wk =0 APT A RLAS 0 AH & T
BT VO FFYERIALRS LY

21 BN/ BLER

£ Java API H1, ] AMCH AR A —AF 1 R 91 B0 PR A, i aT A Hp 5 A —
AN RS () 0 S AR B A, XY A A SR U5 s A B A s nT UR S, i L AR R
AF, HREA DL R, R RN, %2 InputStream fil OutputStream 4
T Hi D (1/0) R EGEH SERE

IR XERA/MBASAN—FPARNALZAEITREZ, ATHERRL, RER
T8 T A b 697, ARG KB A, S / ik,

R A 1 ] =19 B iR AS {8 T4 PR DL Unicode JE A fE6E 1915 B ([BI4Z—F, Unicode W44
THAMEH T 2070 %ER), Frb Wi %28 Reader fll Writer FRgfR R T — L TH
TALFE Unicode F£F #Y P FI IS JZ IR GTH . X SEEHHA M ARG B EREAR I T M5 1Y
Char {i ) (B, Unicode #37zC), MAEET byte {HH,

211 EBFH

InputStream 264 — 1% H k.
abstract int read()

EPIEREA 70, IFREEEARTT, SHEE DM ARSREARE -1, iR
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i AR A RN, W wX Ak DA S A e, Bildn, 76 FileInputStream

Krp, XN EBEMNEDS P EA—AFT, M System.in (B InputStream [ —14

FRMPUE LXTE) HJEM bR A" PEEAGGE, BIEE] 6 o8 8 ) i 3.
InputStream Eib & I HAEMRI L, ENTATLABEEA— 7100, skl K

AT, XS AR B AL read JriE, AL, &0 FEE R B EX -k
SR, OutputStream ZE5E X 1 F IR ik

abstract void write(int b)

e A B 85—,
read fl write FikfEPUTHITERE A, HEFWHISHIEARS H . Ol 50k W
LA BER S BT 10) GG PO AR 1), R4 AT A2k Bk gl B 2E . X A AEaX 1> 7y
S R AL AE R o] B Bt a) B, LA i 2R R A L2 2 B T R TAE.
available JyikIRAT0T DL KE 4 a0 o] BEA M 78U, XA T fiX A r 1S
F BOSEAS ] fig i PH %€ .

int bytesAvailable = in.available():
if (bytesAvailable > 0)

{
byte[] data = new byte[bytesAvailable];
1n.read(data);

}

BARSERO A/ fa MRS I, RNzl ] close R CHE, XA H &R
R A REERGE T . RN HBRFITH 7L 2 605 A / 5 g i isA G,
B2 R G IRRFE S . A —A i DT A ] s ads 2 ot P izt R 22 o X . e S s
8T o X vp, DU A B A0 B A 1 097 19 78 G A g o D B AR Bk 1 . SRR,
WARARH X, IBAE HFYMEE— T R Ao hm Az EE, 258, Ri1LnTL
FH £ lush Jyidof A A o] oc g

B A / s TSR TR A/ read Al write IHREAY K2 BAK ik, A
FHRMNETF A RRAMEHEN, FEARZFBMLEBAOEIE T B Z 8, AR X4,
ARERAEFET

AT LA FH AR Z M IEA 1) InputStream fil OutputStream 2K 5 i 545 A / i
B, A HUR B

| javaio.lnputStream 1.0

e abstract int read()
MEAEPEA— 1T, JRRERZFAY . X1 read J5AEmEE AR RS IR [E] -1,
e int read(byte[] b)
BEA—ANFHRA, IR FICEREA R T8, SRR AR S5 R IR ] -1,
XA read HikEZEA b.length 4~F97,



BE2F WALHHE 4]

e int read(byte[] b, int off, int len)
BEA T EE . X read HERPISEFRBEA B A8, alCGETERER S A MLASS R

IRfak [a] -1,

4 b A CI AP PN Edil
off B— D TENTF N CE R EAE b PRy W It
len BEA T Y R

e long skip(long n)
TESm AL Bk 0 AN, R 1S PRk A9 8 (SRRl B4 A TSR, Wl fE
/N n).

e int available()
iR [l FEANBHZE RS L B rl AR 58 (RMZ— T, PHZEREPRE Y AL i L L ext
IR d D)

e void close()
KX 50 Ao

e void mark(int readlimit)
TESI AL BT AT — I 4nie OFERRA RORAR SCREX MR ) . IR AR P E
AT Z T readlimit 4>, XN ARV ZBE X MRid

e void reset()
R B E — M Ric, BHE X read (1998 TR B8 A X273y, R S AT EA R r
(WA 11 ' % 3 T

e boolean markSupported()

A AR LR Thrid, MR A true,
| java.io.OutputStream 1.0

e abstract void write(int n)
B — A R

e void write(byte[] b)

e void write(byte[] b, int off, int len)
B A T A S B 1 B A b h
A, b ARG eyl

of f F—PE TV b PRk
len B H 5T A s R R
e void close()
ORI G AT A S A

e void flush()

Mkl A, QLR P A 2R vh YR AGE B H A9
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2.1.2 ZEHKFRIE

5 CilE RAR—FA FILEx T KR F AR, Java I6 — DA, O& ST A /i
ey, HEOE R 60 4~ W& ILAE 2-1 ME 2-2,

| . |
. .

:i ' ' :
— e L - e L L
e . . g - _ |
Audicy ByieAray Fila 3 Piped Fiiter | Sequence Sirng Bufter ;
Input Stream InpasSiraam InputSiream InputSiream InpulSiream ImputSiream Inpasi m
% ' | : '
1 ' I | : i
R e e T e . . i _t

a;. <cimisiace ==
i Ciojectinpas

ut

. EER .I_ £
Dbject
Iinput&tream
b

Pushback [l
InpuiSiroam B

R e . R e T R S BNy

i : < g e 1 T o | T
] Buiered [l | Checked Cophar Digast fkator ERS AR :mlmr
' InpuiStream ] InputSiream InputStream Inguatimman. [RNY WpLECGA RN Pt ingutStream [ |

| EZIP Jip
' : InpulStrasam IngutStream

Jar
1 InputSiraam

| | i ]

| | i i

I I 5 i
! | “=irbarface=> | . f
| | ObjectOutput i : ;
] ¥

L el = =10 = = e e et S e =R RS :_._......- o . .._—-]. B et P T R - lI- . . . x :. e : = i
L e e o o e A S e it o iy e i = e o et | '
- | ] | i)
ol . , ! ! { i ' .
L i [} §
Byearay B |  Fie Fiter Piped | oObject | ' L
OutputStraam B | OutputStream DutpidStream [ | OutputStream OutputSiream i | { : I
: I i
| 4. : |
memnim i i e e L e i el e e ..i 14 | ma : A e S .: - e
Bufered Ghecked | Cipher Digest "
OutputStraam ChtputSiream B

. Er_ :
.' | B8
. £

3

2-1  f A5 % A ZE IR S5

PEFRATI R A / i b R 20 T ) B R PR T B O ok AT R 4y, SXAE I B T Ak
LW AP RPhi 2 W as . I WL, InputStream fl QutputStream JSnf |
B AANF TR, XM T 2-1 Fras 2R ER A IERE, SRS TR A
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B, i EIfed R 25, #ilhn, DataInputStream fil DataOutputStream o] L1
—HERAE S R A YA Java KB, B)E, BEE T2 MBA MR A R, #la,
ZipInputStream fil ZipOutputStream ol L LLH WY ZIP 45 s .

Yi—Jil, XFT Unicode (A, AL Hil5: 2 Reader fl Writer 125 (G2 LA 2-2).
Reader flWriter 25 A /75 InputStream fll OutputStream i) =251,

abstract int read()
abstract void write(int ¢)

read J5 45 1R [A]—~~ Unicode #3570 (—~FE 0 ~ 65535 Z[A] AV B0, 8l & 78 mif 2 S
ZhREBTIR [ -1, write FIEEBIAME, % EL#E—1 Unicode 7 GEAFLE 13 5H
% Unicode #5018 ) o

% 2-2 Reader il Writer (Y2 45
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A 47 nfHEELl. Closeable, Flushable, Readable fil Appendable (i #r &
K 2-3 ), BRI EDEAER TR, E00a0 A e k.

void close() throws IOException
Fi

void flush()

InputStream, OutputStream, Reader Hl Writer #<CHl T Closeable §E411

=} ¥ &: java.io.Closeable 4% v 4 J& T java.lang.AutoCloseable 4% @, [ b, 4% 4T
Closeable # /T #4F 8f, #F T ¥A4& A try-with-resource & &) ( try-with-resource & 6] 2 #5

WT —AXRENTHRY uy i548 FHIE), AAEREANFER? B H Closeable 4
2 49 close 7 i Atk I0Exception, # AutoCloseable.close 7 i 7T vA i th 4EA4T 7 .

String
Builder .

<< interface>>
Flushable

e —p— B e e e e . L e e e e L

Input .. _ A - << nterface >>
Sinsnm Writer ,r
|
|
Reader
|
| | |
{ 1 |
I ; .'
N N0 S U N N T N S | N N N N Ny (N N N N S I I N O
| { -
' <<imerface>> - - - - e T o * __________ Char
Readable ] Buffer
|

¥] 2-3 Closeable, Flushable,K Readable fil Appendable %]

Ifil OutputStream ffl Writer iA5EHL | Flushable $%[1,
Readable #i 1 A7 47 ik:

int read(CharBuffer cb)
CharBuffer JSHAT &Iy MBEHL LA TEE S Dl @ fr ik, B R — 1T NP g X
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W — AR S GES L 2.6.2 LA T 407) .
Appendable # L4 B H T E IR F R/ M2/ 50 1 i -

Appendable append(char c)
Appendable append (CharSequence s)

CharSequence £ 1 iR T — T char{HIF ¥ B A JE ¥, String. CharBuffer,
StringBuilder fil StringBuffer #LM 1 T .
TE BRI, HA Writer S8 | Appendable,

El java.io.Closeable 5.0
e void close()
KMiX 1 Closeable, X4 Jrikn]fiE<iflil} I0Exception,
| java.io.Flushable 5.0 | e
e void flush()
ikiliX 4~ Flushable,
| java.lang.Readable 5.0

e int read(CharBuffer cb)
Zoid AT n] cb BE A A FFA B R char {H, 1R PHEAR char (HEE, siFZm 4N X
I~ Readable WL - 4114 H Z MY(EIF I 7] —1,

java.lang.Appendable 5.0
e Appendable append(char c)

I

e Appendable append(CharSequence cs)
[i]3X /]~ Appendable HiB N4 E M Cel F A E M FI R R BT A oc, 1R this,

e

| java.lang.CharSequence 1.4

.

e char charAt(int index)
12 [0] 25 5 % 5 | Ab 9% 06 .
e int length()
1R [IAE XA Y51 v B A e A R .
e CharSequence subSequence(int startIndex, int endIndex)

1% [ i AEfEAF startIndex 3| endIndex—1 4br A # CHI L% CharSequence.,
e String toString()

1 (7] 53X A~ Fy 3 o i S ook B A R
21.3 HAEHEAN /SRS ES
FileInputStream fll FileOutputStream nJ PLEEME 57— RE 8 SO | 9% A i
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B, mUR R e G AR SR SO R e B AR AL . Bl
FileInputStream fin = new FileInputStream("employee.dat");

L e AR EH P HR F4h “employee.dat”™ B,

@ BF: FAA java.io by RARARA AR B AR A A P AR RS, Tl
i /] System.getProperty("user.dir") kR EMFXNE L.

© B5%. TR FHAE Java FH S PRAELFH, BLEHIELE Windows KA 1) %
2 4 4 8\ (#) 4, C:\\Windows\\win.ini). & Windows ¥, if 7 pA4{E A 244 5 5

( C:/Windows/win.ini), B # X4 Windows 34 4k #2649 & %8 F AR 20 44 #R4F R A
SRR, 122, FREHFIAM, B Windows 2L BT AL EA St m & AT
., B, sFTTHBHGESRHL, REERNERTESTFEGIHHRAF, £ATA
ifi it 7 F4F % java.io.File.separator K47 E .

54h% 35 InputStream fll OutputStream — 4, XLLEH UFF AT mdH] S,
HLaE U, FRATHAEM £in XFZ i A3 JIE S5 B
byte b = (byte) fin.read();

IEM R ERR, EFENTEA DatalnputStream, HE-AFRA L HHELE A R{EAHRY .

DatalnputStream din = . . .;
double x = din.readDouble();

BILIEMN Filelnput Stream EA{E{ i AB{H AR A /i :—Ff, DatalInputStream
A A o] ST R R BURSRE 8 J 1

Java i 7 —Fh R X509 HLH R 7 B X AP IR DT . L84 AL (P40 FileInputStream
i1 URL 2819 openStream J5 3R [B] 19 55 AU ) o LA SO 1 H: Ath S 2135 A9 437 81 4 B
T, M HAR R S AW (P40 DataInputStream) A LUK 7 41 %< 3] 0 A 1] B9 2l 25
1, Java BEF BRI AN A HATHE . B, A TSP AR, BT EAE -
FilelnputStream, R4 HAZ 45 DatalnputStream (K41 g5

FileInputStream fin = new FileInputStream("employee.dat”);
DatalnputStream din = new DatalnputStream(fin);
double x = din.readDouble();

MR FIREEFE2-1, S EFEH FilterInputStream fl FilterOutputStream 25,
XL SO )2 Tl A BT A / R TR A A s BT fiE

PRA] LG i S pE AR R A ML E I RE. BN, fA MRS S TR ARLE rh X 2247
W, st Evi, BAX read WA SIERBERGEH T L 17, MHEZ T, 5K
NEEERIEE S TR P X P2 B R GRS HZ LS, VA T 3CFr
B AT, ABAGERT 2 T s FhobE 22478 i #4547 41

DataInputStream din = new DataInputStream(
new BufferedInputStream(
new FileInputStream("employee.dat”)));
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fE &, FkfiliEpataInputStream & T AR 6 M & e, XJEHE A IRATA A H
DatalInputStream #yJy ik, I HAy B EAIEW M w22 LI RY read J5ik.

A 24 24 b A I B e — R A, PR T R B A S P o 4 A T (intermediate input
stream) . A0, HIEAHAR, REETENR F -1, DT #E 2GR EERE.
Java 241 T H Tt H 193 PushbackInputStream:

PushbackInputStream pbin = new PushbackInputStream(
new BufferedInputStream(
new FileInputStream("employee.dat")));

BRAEAR T LATUEE B —N0

int b = pbin.read();

H HAEEIFARR BT I R fE PR HL A [ i
if (b 1= "<") pbin.unread(b);

{ELE 2 AR [P JE a] W TAT [0 ( pushback) S A RIINAT 9757, WNSRAR A SR RENS Tl
DT AR AT ABEARCT, R AR Ze— B ol [l AL, SO 1Bl A5 .

DataInputStream din = new DatalnputStream(
pbin = new PushbackInputStream(
new BufferedInputStream(
new FileInputStream("employee.dat™))));

MR, A HALGFRIE T A5 A /S RS RE T, 8 A0 2R wobIL i A T B S A YRR R A BhAb
), Hk, HEEEME, Java 34— 0B, B4 Z S ESHeEEX, BHE, X
FRRG L C L I A8 2 LI EE BLAE AT F A8 / S il P BN B RE 7, s SR B K 9 R 16 1
Bilan, YRn]AA—AS ZIP 48 SCF b (A T i 4 A S SR B ARCT: GE S LA 2-4 ).

ZipInputStream zin = new ZipInputStream(new FileInputStream("employee.zip™));
DatalnputStream din = new DatalnputStream(zin);

it 7 2.3.3 LU T il 5 24 2% Java 203 ZIP SCPFDhBERY FN,

read

|
|
?

e g o R o i S Al e s .
- | |
I

M 2-4 AR
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| java.o.FilelnputStream 1.0
e FilelnputStream(String name)
e FileInputStream(File file)

i name “FAF R EL £ile X R 48 & 22 AU SCIFRIE— 18 U AR (File J84¢
ATELSRRACHA ) o ARAEXT B AR 22 RHE RIS T VM g R B8 Y 1A H SR

| javaio.FileOutputStream 1.0

e FileOutputStream(String name)

e FileOutputStream(String name, boolean append)

e FileOutputStream(File file)

e FileOutputStream(File file, boolean append)
i fH i name “FAFH 8Y £1i1e MR35 A2 24 09 SCIR B 2 — 8 9 SO 5 Hi Ui (File
RKIEA T RALFIA ). R append Z¥H true, I ABHRR SIS SCIFRE, i
BAMEZFREA KA EM bR, &0, X407k mEs s B AE 2 7 e
£ X

| java.io.BufferedinputStream 1.0
e BufferedInputStream(InputStream in)

BT v X AR A L o 7 2% o D i A TR AL P AR, AN 2 BRI AR
Be i), MOy, 25 2 oh X A —SHT i BUE R

| javaioBufferedOutputStream10
e BufferedOutputStream(OutputStream out)
N — A G XA . 2 v DX R B B A, A2 R R
D0 5 0] ] P vl P B O T e LD 63 R
| java.io.PushbackinputStream 1.0

e PushbackInputStream(InputStream in)

¢ PushbackInputStream(InputStream in, int size)

g —> a] DA — 17 B AT 368 8 IR 1y [l HESe h X i AR .
e void unread(int b)

[FHE—1, BT LAFE FIKEH read B IKIREL

E: b R AR YT,

2.2 NAXR@gmASRLE
FEPRAFEARY, Al DLk IR RS CE SCAAE =0, i, #EE 1234 A7 it i oE 2T
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B8 T 00 00 04 D2 MALAFES (TANUERIFIRTE), MAEMERCCAR N, B
P TEfFe “ 12347 RS IS 10 S B S8, HEANEAERE, FRITHE %
e AR AR VO, SRIGTE 2.3 Wdhihig kS N 10,

TEAFAE A F AT R, 58 % B 5 45 45 8 ( character encoding) i 3. 7E Java PN H
) UTF-16 4af =0, F4A7H “ 12347 %4f% 4 00 31 00 32 00 33 00 34 |/<il).
(R, 2R A A SO RO A9 4w bS 7 U 4a % . #E UTF-8 iXFh e IR L5 H
gt P, X FEFEES N 4A 6F 73 €3 A9, HHIFEA M TAT 3 1~ REaU4E ]
071, MR é TSI,

OutputStreamWriter 2Bl H%E & M P /AF a7 70, 8 Unicode MSoc iy i i e e h
Fiii. 1 InputStreamReader 24U &7 15 (FAEFN AT 4nt Jr AR /RHYFAT) BOHA
i 45 R a] A= 4 Unicode B3 ICHIEEA #5

flan, T AR S T el ik — 4 A EA RS AT AR G AR M GER, JF
¥ HE A%} Unicode:

Reader in = new InputStreamReader(System.in);

XA AR IEA s 2 BUE M H EVLARS Il HI BN A S . R mRIERS
tr, Bl fiE 218 Windows 1252 5§ MacRoman X ¥ 0 i E 1 F AT 489 2. IRV xS ETE
InputStreamReader (44 g% k£ —Fh LK %S L. i,

Reader in = new InputStreamReader(new FileInputStream("data.txt"), StandardCharsets.UTF_8);

A 2.2.4 WU TFI9aiS X EZER .
2.2.1 A5 H At H

fFF A, aTPAME- PrintWriter, X884 ULSCARRE I TEP 4T 8B RIZCF/ 7
3 T — 1 PrintWriter 55825 FileWriter MfEEE ., FHAYIES] .

PrintWriter out = new PrintWriter("employee.txt", "UTF-8");
T

PrintWriter out = new PrintWriter(
new FileQutputStream("employee.txt"), "UTF-8");

M7 B TEI S A%, W E{E A S ] System.out BfAH[EAY print, printin Al
printf ik, Rl LA XS dTENES: (int | short , Tong, float double), F4F.
boolean {fi. FAFH FIXT 4,

flan, & et

String name = "Harry Hacker";
double salary = 75000;
out.print(name);

out.print(’ *);
out.printin(salary);
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ERHE T R

Harry Hacker 75000.0

it B E HAF out, ZJG XS FARR S a7 IR E A employee. txt i,

printin JEEAEATHEN 73X HAR RGN ST AT ( Windows REEE "\r\n",
UNIX &4t /& "\n"), thit/ZH 07 System.getProperty(”"line.separator”) jfij ik
AT

WARE & E A AP RlE, B2 RE printin gRA, Z2op X8 Fr G A
SRR ENIMHN FTEEHER SR FEZWXA) . BAEA T, AshrpkldLkZsEH
6., PRal LA SH# A PrintWriter(Writer out, Boolean autoFlush) ¥t FHu A% A
o) PPk ATL Y -

PrintWriter out = new PrintWriter(
new OutputStreamWriter(
new FileQutputStream("employee.txt"), "UTF-8"),
true); // autoflush

print FiE A 5, R0] LLR H checkErvror J5 34 A & f ) I A2 5 ) B T 5L it
BiiRo

EE: Javati £ F M THE 2R A 4o il PrintStream £ fo System.out K E A T, &
Java 1.0 ¥, PrintStream £ 22 il i 4§ & F 9 £ 69 5 K42 T A Unicode F 4 4 B Ak,
ASCII F 4., (A8, Unicode 4518 & 16454 5% 7% X, ) R B, X HE—FF:34] %5
TASMHH X, EAPMAE Java 1.1 PREIANBAZPRBERBEFITHE ATHE
AL, System.in, System.out o System.err 310 2N /S HiL M R 2
EAZFREHE, 2AHAALPrintStream XA AR KA 5 PrintWriter 48R 8575 X
¥ Unicode F #F 5538, T BiAd) TG a5 X, LS4R4E4ME A print f printin F &6},
PrintStream XA LT AHARARRAZRBEITFE LS, 2L 5P 5 HERREY
2, EMNAFHEM A write(int) o write(bytel[]) i R AEFH .

Lo o o S T Ny W] T S R, W P L U R s PR ]
= 1 A A !
- * rt L]
2 “n I 1 I -, .'l'- - |
! et 4 L !f'\- " iy e il N,
NI e sl w1 W T ™ W i LA

e PrintWriter(Writer out)

e PrintWriter(Writer writer)

B — A ENE RS B AT PrintWriter,

e PrintWriter(String filename, String encoding)

e PrintWriter(File file, String encoding)

A — R 25 7 i 4ty =X ) 25 2 B9 SIS B9 BB PrintWriter,
e void print(Object obj)

WS FTEPM toString A M F4F B RATEI— AT 4 .
e void print(String s)
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FTEP—~2 3 Unicode S0 4T o
e void printIn(String s)
fTEl—1FR 8, 5B R — TR W2REX WA T H 3K, IBamis
L 0 B o 7
e void print(char[] s)
FTENE 25 I F A P AU FT A Unicode 37T .
e void print(char c)
fTEP)—4~ Unicode 37T .
e void print(int i)
e void print(long 1)
e void print(float f)
e void print(double d)
e void print(boolean b)
VA SCA RS =T ER S 7 AOMH -
e void printf(String format, Object... args)
IR A AT BRI EN T AT S ENH. HEFESE 15 3 JHLL T s L7
HH G
e boolean checkError()
AR = A A A B s R, MR R true, — HIXAPWMEER THNR, BEiZA T
gy, FHrE X checkError M H#RRF 1R ] true,

2.2.2 WTENZAHN

T Trf B AL PRAT B SCAR I R S 1 IR Z A Scanner 25, FR{1ATL)
MATAa i A i P49 e Scanner X314,

a7, FRATHL AT LR LN SCAS SCIHS T X R A B — AN A
String content = new String(Files.readAllBytes(path), charset);

A&, WORAEZRF XA 171t A, AR AT LA :

List<String> Tines = Files.readAllLines(path, charset);

WA K, BT LS TIEEAL B N —4~ Stream<String> X4 .

try (Stream<String> Tines = Files,Tines(path, charset))

{
.
TERI Y Java WA, AbERSCA i A B9 ME— 5 S0 218 i BufferedReader 2., B

readLine FEEr=—4T WA, siEFELEHGE L MEH ARHRR nu1 1, SRR % AJEER
B ERAR T TH XA
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InputStream inputStream = . . .;

try (BufferedReader in = new BufferedReader(new InputStreamReader(inputStream,
StandardCharsets.UTF_8)))

{

String 1ine;
while ((1ine = in.readLine()) != mull)
{

do something with 11ne

}
}

in4~, BufferedReader 2K ¥ A | —-1lines Jj¥:, nJLLr=/:—- Stream<String>
T4, {HJE, 5 Scanner A i), BufferedReader VA7 H TATfT i A BT I,

2.2.3 PAXEBAFHETR

EATT, AV ARBBG— BB, ER—1 Employee LR AHAFL T — 1
A, HA AL SR ERORAT B i — T, i S B ROt 2 e e o WA o i T, X
RAMEARL () fEARA (BS () Bhn—Mifriest, A&k, B0 AWMl
AFE R ) o B, FATX RS R EAEZAHE I FAT 8 TAEAE | BTG

R E SRR R

Harry Hacker|35500/1989-10-01
Carl Cracker|75000|1987-12-15
Tony Tester|38000|1990-03-15

HHic#HSE S, FARIMEZES BB XA, BrPAFRIEH] PrintWriter
¥, BRIMEZESHITANTE, 81MFERERE 1|, Eh -1 rBErGmRE —1
\n, X TAERAE P mXDFA1EME Employee 2511 writeEmployee Jy ik B 5¢ Wi .

public static void writeEmployee(PrintWriter out, Employee e)
{

out.printin(e.gethame() + "|" + e.getSalary() + "|" + e.getHireDay());
}

FTEEACHE, RINMBUGEA—1T, RE0EAMNFE. IRONMEH—1 A& EEA
f—171, SRIGH String.split ok iX—4r Wl —4Aric.

public static Employee readEmployee(Scanner in)
{
String Tine = in.nextLine();
String[] tokens = Tine.split("\\|");
String name = tokens[0];
double salary = Double.parseDouble(tokens[1]);
LocalDate hireDate = LocalDate.parse(tokens[2]);
int year = hireDate.getYear();
int month = hireDate.getMonthValue();
int day = hireDate.getDayOfMonth();
return new Employee(name, salary, year, month, day);

}
split FEMNSEUR R RRAF A IE N RIA, FATTHE AT B AR R TR A e 1 )
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A, MEIAE, BAAEENRENPEAFHROE L, HETFER \ FARERE L,
M\ MTEH RS\, XM T N\ #irkK,
TR P IR IS5 2-1 Fias . TS ik

void writeData(Employee[] e, PrintWriter out)

BAEHZBANKE, RS HERICR. @S

Employee[] readData(BufferedReader in)

HARRAZBANKE, RREASRICR. XREWMMEA BT

int n = in.nextInt();
1n.nextline(); // consume newline
Employee[] employees = new Employee[n];
for (int i =01 <n; 1+4)
{
employees[i] = new Employee();
employees[i].readData(in);

}

Xf nextInt FRHEANESHAKE, BEAUEITERNBITFER, TATLOAALH 51X
f#ATAF, XFE, FEVA nextLine k)5, readData Jrikgia] LIRS F—1THIA T o

1 package textFile;

!

3 import java.io.*;

¢ import java.time.*;

s import java.util.*;

b

7 },I" %

g8 * @version 1.14 2016-07-11

s * @author Cay Horstmann

w ¥

1 public class TextFileTest

12 {

13 public static void main(String[] args) throws IOException

14 {

15 Employee[] staff = new Employee[3];

16

17 staff[0] = new Employee("Carl Cracker", 75000, 1987, 12, 15);
18 staff[1] = new Employee("Harry Hacker", 50000, 1989, 10, 1);
19 staff[2] = new Employee("Tony Tester”, 40000, 1990, 3, 15);
20

21 // save all employee records to the file employee.dat

2 try (PrintWriter out = new PrintWriter("employee.dat", "UTF-8"))
13 {

24 writeData(staff, out);

25 }

26

27 /[ retrieve all records into a new array

28 try (Scanner in = new Scanner(
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29 new FileInputStream("employee.dat"), "UTF-8"))
10 {

1 Employee[] newStaff = readData(in);

2

33 // print the newly read employee records
3 for (Employee e : newStaff)

35 System.out.printin(e);

3 }

37 }

3

19 ‘,‘tt

40 * Writes all employees in an array to a print writer

i * @param employees an array of employees

Q * @param out a print writer

43 *f

" private static void writeData(Employee[] employees, PrintWriter out) throws IOException

15 {

4 // write number of employees

a7 out.printIn(employees.]ength);

48

T for (Employee e : employees)

50 writeEmployee(out, e);

51 }

52

53 J*

54 * Reads an array of employees from a scanner
55 * @param in the scanner

56 * @return the array of employees

57 *f

s¢  private static Employee[] readData(Scanner in)
59 {

60 // retrieve the array size

61 int n = in.nextInt();

62 in.nextLine(); // consume newline

63

64 Employee[] employees = new Employee[n]:

65 for (int 1 =0; 1 <n; i+4)

66 {

67 employees[i] = readEmployee(in);

68 }

T return employees;

0 }

) |

12 4

73 * Writes employee data to a print writer

74 * @param out the print writer

75 4

7% public static void writeEmployee(PrintWriter out, Employee e)
17 {

78 out.printin(e.getName() + "|" + e.getSalary() + "|" + e.getHireDay());
79 }

80

81 ';‘ - § 1

82 * Reads employee data from a buffered reader
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8 * @param in the scanner

B *

B public static Employee readEmployee(Scanner 1in)

B {

87 String line = in.nextLine();

B8 String[] tokens = line.split(™\\|");

89 String name = tokens[0];

90 double salary = Double.parseDouble(tokens([1]);
01 LocalDate hireDate = LocalDate.parse(tokens[2]);
02 int year = hireDate.getYear();

03 int month = hireDate.getMonthValue();

9 int day = hireDate.getDayOfMonth();

g5 return new Employee(name, salary, year, month, day);
9 }

9}

224 FHHEBAA

ARG B IREREATFE RPN, BREAESFZSHERT, RINFERMERR IR, fPF
FREF. T, FR g a1 sEa 1 nE,

Java £t XAl I #9 2 Unicode fr#fE. B NFAFER “Gissl” #EA 1 21 MAEEL.
AZFARPFgmE T, RN, X 21 i FaRE BT TR ER 2R/,

i UL 4 75 5 & UTF-8, B2 81 Unicode 482 55 4w N 1 Bl 4 F W FH
(HEZMFE 2-1), UTF-8 it RIEZGE & T R=iE PR HBEIM S Z470 ASCH FAFE R 1
BN RSHEH—1TFT,

*2-1 UTF-8 mASAHK

FeE F|/G A
0...7F Daga;a,a,a,a,a,
80...7FF 110a,,a,a,a,a; 10a;a,a,a,a,a,
800...FFFF 1110a,a,,a,,a,, 10a,,a,,a,a,a,a, 10a.a,a,a,a,a,
10000...10FFFF 11110a,,3,53,6 10a,;a,;a,;2,,a,,2,; 10a,,a,,2,3,3,3, 1{J..fn._.;el.;:.11:,_.=.LE.5||Ia,,I

¥ —FhE LB g 15 5 =02 UTF-16, B 228 % 1~ Unicode 43 2 a4 1 -8 2 4~ 16
i (ESPE 2-2), XBE—MTE Java FAFR P AREIL R, Lk, ERAERK
UTF-16, #FrA “BEAESE” 1 “MRAIIEE” . FIB—TF 16 fifd 0x2122, 7RIk
dr, BIENSAHEL: 0x21 JFHERE 0x22, HEERKALLER T, B —FHED]
A: 0x22 0x21, A T FaEAHFZW—FdgX, XHETLALL “FWIFAE” 3k, X4
tric ok 16 fiEUE OXFEFF . B2 A#%A] LUE X MERBEFETINT, REEHTE.

F2-2 UTF-16 wBAR

FHE wmEA
0...FFFF a,:3,,3,,3,,3,,3,58,3; 2,3,3:3,3,3,3,3,
10000.. .10FFFF 110110b,;b,, b,;b,sa,52,43,,3,;3,,8,, 110111a,a, a,aza;a,a,a,a,a,

Hth bygbgbybyg = ay8,08,58,,8,5 — 1
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© BS. A244, 635 Microsoft Notepad (#32¥ &) £ A, #4E UTF-8 %4845 L4
FFkakiFmT —AFFMAFIFic, RAZ, ZHFAEL, BALEUTFS ¥, HAFRHLEF
T8 9 8, 122 Unicode 47/ UIF X AR, H EIAAHX X —FAFaM0E, BHAZH
T VALE S AR AL R BB A, ISR, Java A A X A, A XLXA PG BIRS
A A VL “will not fix (R4S E)" KM, AHERBL, RFGHELRBA P LI
P A %369 \uFEFF &3] & 4%,

Bk 7 UTF 43 7K, Bf —45i97:0, B4 A8 E S 1 EH TR e H P AR5
Wl B, 1SO 8859-1 & —F i 4eiy, EEE THKEMIES PHIMETAESMAHS
(F4F, 1 Shift-JIS B—FhHT H CF R Al R K4S, KiEp X segmis 7 X B2 S
A

AGEAEATAT o] 5 59 A7 30T DL A shitb 8] 3 521 5 b B (il B B =/ i a0, BLse APL
FALATE A “BATRHE", TR VMNRIERSE &N FA RS I8, XM AR
2GR AT T U BEAE I ) datS A RIS 7 S IR B T AR E A L A HAth [E 5K
aRHBIX, PG, PRACZ BRI E ahd . B, 7E4%5S M oiet, 1iZF#Ar Content-
Type k{5 8.

8. P12 AYBEF X Tlh4 A F ik Charset.defaultCharset a5, #AF
ik Charset.availableCharsets 2i£ T A 5 ] 89 Charset & 4], AEmZE R 2 —/H

M FHEHGE L4575 Charset xf £ a9m 4t & .

O B OacletyJava EAA—A M TFTRAF SHIMALY £ % FME file.encoding, {2
REHEEF ELFH BN, A Java B85 Oracle F I &G Fr A 3R 45 dF A h — B8y 7 X4k
Higfptt, EMb, RALZKELE.

StandardCharsets 25 H A28k Charset RS Ar &, H T#8 8 Java [BHIHLEP
WA 2 KRR AT dndd 5

StandardCharsets.UTF 8
StandardCharsets.UTF_16
StandardCharsets.UTF_16BE
StandardCharsets.UTF_16LE
StandardCharsets.IS0_8859 1
StandardCharsets.US_ASCII

h TR 437 Charset, ATLAEIREASR) forName 753k
Charset shiftlIS = Charset.forName("Shift-]IS");

FEMASUS t3OART, AP Charset XEQ, B, Fofi AT LAQ F ik Ess— 55
BRI R

String str = new String(bytes, StandardCharsets.UTF_8);

@ BT Aok A RAN— A Charset s 5 F 5 B £ E FHGSF X, & Tk
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4 %2 StandardCharsets %, FrA L EJ. o B442, # 4, new String(bytes,
"UTF 8") st AR T4, JFH2 5| RETHAR,

O BL. LRI RAATH My Kok, A kF ik (#Hl4e String(bytel]) HiE B ) & A%
N F &4 X, miis ik (#l4e Files.readAl1Lines) &4# A UTF-8,

2.3 1B _HEIEE

SCAAE FON F MR S = BRI, FOVERARTRER, BREEHFAREL
AR AL R BRI SR AT RS /DAT R, RRE 25 3T ey ) O R 5E i
A .

2.3.1 Datalnput #1 DataOutput &[]

DataOutput £ 11 X T Tl TRA N5 84l , =1, boolean {HMFFFHEHY
ik

writeChars
writeByte
writelnt
writeShort
writelong
writeFloat
writeDouble
writeChar
writeBoolean
writeUTF

fltn, writeInt B — 1 8E Hh 4 79 —HFDORE, MAEEARZ DL,
writeDouble FEHf—~ double {H5 Hi o 8 FHv i W BUR{E . XF™ARERIFIEA
AT BERY, fHRERS T 45 JE MY A BEAMEL, Uity 102 (]2 AR A (9, ir ELRE HE 358 A1t bE A A SC
B,

= FE: MEGIEAGLERZER, EAGFMEEPFELEBABRR ARG T &k, #)
do, BIZFEAGE4FHE int, RA AT 8 1234, 382+ dE46) 4D2
(1234=4x%x256+13%x16+2), ARRAETUEBAFZPI4FFTHE - NFHAMEFEF
Yoy m Xk A4EH:. 00 00 04 D2, X3AFTIH SHALLEWNIRA (MSB); HATLT A
RAKALFH - 45: D2 04 00 00, XAPH K B A2 PTH KL AMNMA (LSB), #l4e,
SPARC 1& W ¢4 % AL £ WA A, M Pentium 1# A & 0 ZARAL £ ATR A, XL TRESF R
1, %Ak C &4 CH LHFet, HBELSWMAREBALES FHCNeF X kA6, X
HAEIFEPAE A R L HMBEN—NFEERR A —ANF & Lt b2 —FIE . /& Java
P, O AMAARE R SN B R, REERTAARESE, XEF Java 38 LH
CR7ZE . 3 A b o
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writeUTF J5 i FB 1T IUAY 8 {i Unicode $6#e#t X5 M F4reh ., XRS5 HiEEH
PRAERY UTF-8 ZafS 7 AR, Hf, Unicode FEICHFF B 56 UTF-16 Fn, HEERZ 51
F UTF-8 ML ZEAT 4t . 21T )5 W 4iS Jr 26 T 49 K T OXFFFF AL 3R BT AT,
XN T M5 HATE Unicode i BEA 1t 16 7 IHH4 8 1) BB .

R R A HoAth 7 B2 UTF-8 BXFME1T, FrARA iZ RAES AT Java B #IHLE
FrPRE A H writeUTF ik, filln, YERFESRS - DERF MRS, T HA
Yia, #NiZMH writeChars ik,

T EEEIEEE, AT LAEHAE Datalnput 33 00 HE LAY Ak .

readInt
readShort
readLong
readFloat
readDouble
readChar
readBoolean
readUTF

DataInputStream 285CHL | DatalInput 10, B 7 M i A 351 80E ., ol LB
DatalnputStream 5X/\FWIEMHAHS, #lil FilelnputStream:

DatalnputStream in = new DatalnputStream(new FileInputStream(“employee.dat"));

H5Eel, BEEEE %, Ra] L HSCH T DataOutput $ 11 /) DataOutput—
Stream 2.

DataQutputStream out = new DataQutputStream(new FileOutputStream("employee.dat"));

e boolean readBoolean()

e byte readByte()

e char readChar()

e double readDouble()

e float readFloat()

e int readInt()

e long readLong()

e short readShort()
BEA— P HERBMIE,

e void readFully(byte[] b)
BETEARBADb h, HEHESZFAFEEA
4 b BAREEA R Z M IX

e void readFully(byte[] b, int off, int len)
WA b, HEIFHZER ZRTAFHAEA
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of f ¢V Ei AL TEE A
len BE AT B o B R
e String readUTF()

BEAH “BiTid M UTF-8” MM a8
e int skipBytes(int n)

Bkl n AN, o (E] PH 2R B 2 A ARkt .

58 n Bk T

el T

A e W, 4 ar
2 g+ L e ') Ty S
¥ o oo o - gt e a0y el £l
i e B e e T R
w; i T Y ik s T T P -'\:_el. L “l‘_.‘]"l. 4= l-' L LE

e void writeBoolean(boolean b)

e void writeByte(int b)

e void writeChar(int c)

e void writeDouble(double d)

evoid writeFloat(float f)

e void writeInt(int i)

e void writeLong(long 1)

e void writeShort(int s)
HH— 1 aELERMIE.

e void writeChars(String s)
5 HF45 8 P B BT 4T
e void writeUTF(String s)

HHH “BiT i UTF-8" A A A R

2.3.2 FEHLIAE)

RandomAccessF1ile 28] LIFE U R 7 B A $R a5 AR HE . RERESC-ER 2 BE VLTS
B, ERESMEEZFRBGEREA /(HRAAE, R AITH—BELUi RS, R
FRASREFRNHTES, Rl EHFZRFER “r” (HTEAVIN) 588 “rw” (HFEEA/
HiHia) 15 RS R S BORE E X k0,

RandomAccessFile in = new RandomAccessFile("employee.dat”, "r");
RandomAccessFile inQut = new RandomAccessFile("employee.dat”, "rw");

LRk A SUFEEDN RandomAccessFile TP, XA SHIMER .

BHAL VT R SR — AT F— B EIEA RS #9527 irab A7 B 89 85, seek ik
] PAHIERE XA e s E B P REEF AL E, seek HIZHRE—1 Tong R
¥, ERENT 0 BRI R BE R MR B2 [A] .

getFilePointer Jyi Rk Ml SCAFFE £ 1) M AT A7 & .
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RandomAccessFile 2 [a] i} 5C Bl | Datalnput fil DataOutput £ . K T iEEH pf
PLA ) S, o DL {d B AE | /b it e ot 591 i readInt/writelInt fil readChar/
writeChar ZZ5/ 1k,

FRATEAE BRI BT — R 0 RAFAE R BEL UG [ S rh s iRy, H v 4 A SRR
AR KA, XERATT LIRSS AR, BIRIRE R U 8 T8 =%&id
FAb, PR ST RS B TR U F O ALE, REATLIFRBEAT .

long n = 3;

in.seek((n - 1) * RECORD_SIZE);
Employee e = new Employee();
e.readData(in);

SRR B Enc R, REHIARBMEEGOE, IRADIC TR SIS B [ R
FACKR M tRAL . |

in.seek((n - 1) * RECORD_SIZE);
e.writeData(out):

BHAE SCAF P AT B8, RTLAGEFH 1ength ik, Tiic % i 00 2 AT 717 B85 LA
BARICRKEI KN

long nbytes = in.length(); // Tength in bytes
int nrecords = (int) (nbytes / RECORD_SIZE);

OO S R U R B A B E RS, (B REA B4 88 A A SE R T
R R AT 3RO T B BhF O ok S BA B e RT 7R/ .

writeFixedString 5 WFAF T3k T EA 948 e B 94500 (R iSood b, &k
i FH O {ERANF AT H )

public static void writeFixedString(String s, int size, Datalutput out)
throws I0Exception
{
for (int1=0; 1 <size; 1++)
{
char ch = 0;
1f (1 < s.length()) ch = s.charAt(1);
out.writeChar(ch);
2
}

readFixedString MBI AR P IEAFL, HEFEAsizeNHBoL, & HEH
FEHA OOEHMNFME, AR IS AFEHREHRBPOE. HTHREBE, XN HFEEHT
StringBuilder ZE¥FEAFAFH

public static String readFixedString(int size, Datalnput 1in)
throws I0Exception
{
StringBuilder b = new StringBuilder(size);
int1=0;
boolean more = true;
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while (more & 1 < size)

{

char ch = in.readChar();
144;

if (ch == 0) more = false;
else b.append(ch):

}
in.skipBytes(2 * (size - 1));
return b.toString();

}

FATKF writeFixedString il readFixedString L3 T Datalo B FEMNER.,
R TE M —&BEERSTRER, RATEREL gt 7S i rf BB

Datal0.writeF1xedString(e.getName(), Employee.NAME_SIZE, out);
out.writeDouble(e.getSalary());

LocalDate hireDay = e.getHireDay();

out.writeInt (hireDay.getYear());
out.writeInt(hireDay.getMonthvalue());
out.writeInt(hireDay.getDayOfMonth());

132 [ S840 o, 7R 7 A

String name = Datal0.readFixedString(Employee NAME_SIZE, in);
double salary = in.readDouble();

int y = in.readInt():

int m = in.readInt();

int d = in.readInt();

RIS RIC R A : AT 40 MEFPRERG A T8, B, &
FAE 100 NFAT

® 40 “F1F = 80 47, T4,

e 1 double =8 Fi1, HT#H K.

e3int=125%, HFHM.

BIFER 222 AR #H =FERE R T — MNP, RELEFEENIMN L
el b T SachiiA T, XBEEEEMHBENLVIN, RO IR EE i AE =Rl .

package randomAccess;

import java.io.*;
import java.util.®;
import java.time.*;

!fti'

* @version 1.13 2016-07-11
* @author Cay Horstmann
¥/

public class RandomAccessTest

{
13 public static void main(String[] args) throws IOException

{

W O fBm e &R W e ek Pl

b i i
Lo

i
Ll
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15 Employee[] staff = new Employee[3];

16

17 staff[0] = new Employee("Carl Cracker", 75000, 1987, 12, 15);
18 staff(1] = new Employee("Harry Hacker", 50000, 1989, 10, 1);
19 staff[2] = new Employee("Tony Tester", 40000, 1990, 3, 15);
20

n try (DataQutputStream out = new DataQutputStream(new FileQutputStream("employee.dat")))
n {

3 [/ save all employee records to the file employee.dat

2 for (Employee e : staff)

25 writeData(out, €);

2 }

17

2 try (RandomAccessFile in = new RandomAccessFile("employee.dat”, "r"))
29 {

0 [/ retrieve all records into a new array

il

12 // compute the array size

33 int n = (int)(in.length() / Employee.RECORD_SIZE);

3 Employee[] newStaff = new Employee[n];

35

3 // read employees in reverse order

37 for (inti=n-1;1>0;i--)

3 {

3 newStaff[i] = new Employee();

40 in.seek(i * Employee.RECORD_SIZE);

il newStaff[i] = readData(in);

Q 1

3

“ // print the newly read employee records

45 for (Employee e : newStaff)

i System.out.printin(e);

4 }

i }

49

50 fi'.l‘

51 * Writes employee data to a data output

52 * @param out the data output

53 * @param e the employee

54 |

55 public static void writeData(DataQutput out, Employee e) throws IOException
56 {

57 Datal0.writeFixedString(e.getName(), Employee.NAME_SIZE, out);
5 out.writeDouble(e.getSalary());

59

60 LocalDate hireDay = e.getHireDay();

61 out.writeInt (hireDay.getYear());

62 out.writeInt (hireDay.getMonthValue()):
63 out.writeInt(hireDay.getDayOfMonth());
b4 }

}]

66 fﬂ

67 * Reads employee data from a data input

68 * @param in the data input
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69 * @return the employee

70 ol

7 public static Employee readData(Datalnput 1n) throws IOException
n |

1 String name = Datal0.readFixedString(Employee,NAME_SIZE, in);
" double salary = in.readDouble();

15 int y = in.readInt();

76 int m = in.readInt();

n int d = in.readInt();

n return new Employee(name, salary, y, m - 1, d);

L }

w }

e RandomAccessFile(String file, String mode)

e RandomAccessFile(File file, String mode)
H¥. file AT E 3
mode “r" FoRRERR; “rw” BRE/BEE; Y rws” RARBIRER
i, X BEFCEIEN SR AREATRIZZME / GE; “rwd”
FOoNEBWE R, R8RS ARER T RIS A/ BRK
e long getFilePointer()

I [ SR S A 2 AT B

e void seek(long pos)

B SR i B R BE ST 3k pos M1 AL,
e long length()

3B [ ST PR TR BE R

2.3.3 ZIP XH

ZIP 3B GER) LUEARNFw 7 — k&3, 84 ZIP XE#A —1 3k, B8

mEN L FREHOES TSGR, £ Java, AILIER] ZipInputStream ¥ iE
A ZIP 30, VRA] fERT 0 Y0 SCRY rh A~ Bl 35, getNextEntry J5 U AT AR (8] — N4
WRIX TR ) ZipEntry 5B 4T, ) ZipInputStream [ getInputStream 4 iE{& %1%
mia] PIAREUH FiEEBUZ I A L. R/G1EH closeEntry REEA T —M, T 288 18
B2 ZIP 3RS 3 -

ZipInputStream zin = new ZipInputStream(new FileInputStream(zipname));
Zipkntry entry;
while ((entry = zin.getNextEntry()) != mull)
{
InputStream in = zin.getInputStream(entry);
read the contents of in
zin.closekntry();
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}

zin.close():

LHE P ZIP X4, nJLA#H ZipOutputStream, [fii X} TR %A B A F| ZIP S )
0, #AIZAE A ZipEntry XF4, M SCHFZIERLS ZipEntry IR RE, BRI
B HANE S H ARG A S, WRTE, R RXERE, RE, AFE
1 JH ZipOutputStream i) putNextEntry J7 R TGS 8 SO, FF4 S0 Bl % % 2
ZIP S . M5 met, FEFA closeEntry., RIE, VRTEEN ITA WA BAEER i
M EE XA TR, FhRCHEHEL.

FileOutputStream fout = new FileQutputStream("test.zip");
ZipOutputStream zout = new ZipOutputStream(fout);

for all files
{

Zipkntry ze = new ZipEntry(filename);
zout.putNextEntry(ze);

send data to zout

zout.closeEntry():

}

zout.close();

ERE: JAR XH (EX 1% 13 FFititid) RAFA—AMEFskA ZIP XH, EAFAHK
YK ¥, {4 TvliE A JarInputStream #= JarOutputStream ¥ & i+ 5 & £

ZIP % A i — BB /R I A S A i 58 K Z AL M SE ], 24447188 A LLHE 45 A% =X A7 B 110
BAEEy, AHE.OAER D RS B, i H ZIP #0071 BOF AR SR SCff, tun]
LAJESR A P45 1) ZIP B . F55 1, 4 Applet (98 IN3R A% A JAR SCFRY, "Bt & AF
B A I S 1 9 465 1 Bdi

ERE: 2.5.8 W&~ fT4E A Java SE7 &) FileSystem % M & & 45 5% API &7 5] ZIP
LA,

e ZipInputStream(InputStream in)
G —~ ZipInputStream, HFRNTTLANGER InputStream o] H i35 75 ¥cdls
e ZipEntry getNextEntry()

A F—IGR A ZipEntry X%, sEERAE ZHWAHRFE null,

e void closeEntry()

KA XA ZIP P S ArdT FF 3, Z J5 0] LL3E i 6 B getNextEntry() £ A F
—Ti

e ZipOutputStream(OQutputStream out)
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BlEE— A R BUEE B335 %2 # outputStream [ ZipOutputStream,

e void putNextEntry(ZipEntry ze)
R A€M ZipEntry PG BE HBR H AT, FFEMVHTERBIEAMR, K5
BAE T LLE T weite() 5 H B H P

e void closeEntry()

FHX A ZIP SCHFH S ATT AT, {#H putNextEntry J5ika] LU IR F—30.,

e void setLevel(int Tevel)
WS 21 %/~ DEFLATED T () BRIA 48 90 . X B ¥R IA{H 2 Deflater .DEFAULT_
COMPRESSION, SR ca, Wit I111egalArgumentException,

3. level H452% 5%, M O(NO_COMPRESSION) #| 9(BEST_COMPRESSION)
e void setMethod(int method)

WEHTXA ZipOutputStream BN RS HiE, XM EH P ESEHTHE RS
¥ 5 IR 45 i L,
A4 . method  F#4i /%, DEFLATED ai STORED

e ZipEntry(String name)
HZEMZTFHWE—A Zip Wi,
#.4 . name X — T ) 24 F

e long getCrc()

iR [7] i F-31X 4™ ZipEntry f) CRC32 £ 56 MAIE .
e String getName()
1R [7] 3 — T ) 44 - .
e Tong getSize()
iR [FX— TR R4 R, B A AR R 46 9 R AR - 5L A& ] —1,
e boolean isDirectory()
X — T H SRR [E] true,
evoid setMethod(int method)
A4, method fHTX— lfﬂiﬂ‘l]FEéﬁjiﬁ ,ﬂxﬁ;% DEFLATED &% STORED
e void setSize(long size)
WA X T IST, RAERSE )T STORED I A 2T HY .
A, size X — I A 48 09 R T
e void setCrc(long crc)
43X —TE E CRC32 KK M, XM FEMH CRC32 ;lsrmm HﬁEEﬁﬁ&‘
/& STORED i A i /Y o
A4 crc X —IRA RS
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e ZipFile(String name)
e ZipFile(File file)
B — ZipFile, ATMNAEHTFIFRE File MR PEALE.

e Enumeration entries()

iR [B]—4~ Enumeration X2, THEE THAXA ZipFile P& TNH) ZipEntry X2,
e ZipEntry getEntry(String name)

1R (9] 265 7€ 24 7 B XS 93, 503 7 B0 X N30 A B RGR [B] nul T,

A ¥. name i 44
e InputStream getInputStream(ZipEntry ze)

R B T4 WA InputStream,

A, ze XA ZIP XAFH ) —4~ ZipEntry
e String getName()

iR XA ZIP SCFRI AR o

2.4 NREA WL RESEI

T EA RSN ERN, FHEERKEMEERBAR—ITAEREE, HE,
FEHEEXREFPORMAMRRELLFHEAHERGER. Flin, RaTERE KK staff
B, B4 X ERE—1 Employee i 5504, {HELFR EHIE &4 W0 Manager XH:H T
5L

BATHARALL A Qi — M iER SO A 2 5 E S, HREEEHNZE, RIPEA
T EX M. Java iE S SCFF—FRFR N2 £ 4 5] 14 (object serialization) FYAEHREHOLE, ©
Al LDRHERITRE B b, HFEZEHHBER ., (R EAERMEER “Frldk”
AER Hi4L )

241 REMMERFILTR

R TR REAE, EHAEFEITH—1 ObjectOutputStream X4 .
ObjectOutputStream out = new ObjectOutputStream(new FileQutputStream(“employee.dat"));

BAE, ITHRENS, alLl H#{4 A objectOutputStream i) writeObject H¥:, WF
FR7R :

Employee harry = new Employee("Harry Hacker", 50000, 1989, 10, 1);
Manager boss = new Manager("Carl Cracker", 80000, 1987, 12, 15);
out.writeObject (harry);

out.writeObject (boss);

N TR X EERT R EERE], HAWEIKIE— ObjectInputStream X4 .
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ObjectInputStream in = new ObjectInputStream(new FilelnputStream("employee.dat"));

SRJ, H readObject J5¥kLLiX SEXf R E Hi A IIIUF IRA5 B4 -

Employee el = (Employee) in.readObject();
Employee e2 = (Employee) in.readObject();

(B2, & EEX2E R P EESRMNIT S8 AR PR E A BN T — T, Xk
FWNSEH Serializable #:0.

class Employee implements Serializable { . . . }

Serializable # N WA EM AL, HHARA T EX X ERYIEMTE B, EX—KR L,
TE5EE]E 6 Ehi1iEidM Cloneable B OBHLL, HE, B TEXKEE, KRIIHE
FH T Object ) clone FE:, WA THEFFIL, IRATEMITEME.

FEB. R ALABEs S A4 writeObject/readObject # ik, sHFRAKE RIS,
15 & B4& B ## 4o writeInt/readInt & writeDouble/readDouble iX #£ &) F &, (2t

$ A E#RFI T Datalnput/DataOutput &2 )

fE## ), Ji&ObjectOutputStream ZEN WA R A B, HHFRMENBAZE. B,
HHili—1 Employee M REf, HAF. HIPMB/KEAMWE B & Wi+

BR, A-FHEENHRTEEE: Y- IMNRBESIWRIEE, ERENS BREH
—ub iy, ZAEEMFAVE?

N T HBXA R, A% Manager R BB S, BB IEEEHE B

class Manager extends Employee

{

private Employee secretary;

}...

MAES Manager MRELFT—1FRH A Employee MRHT|IH, XK, WIHEH
Al LU —A 8, IEnE 2-5 #F m e i s B AR EE .

harry = new Employee("Harry Hacker", . . .):
Manager carl = new Manager("Carl Cracker”, . . .);
carl.setSecretary(harry);

Manager tony = new Manager("Tony Tester", . . .);
tony.setSecretary(harry);

DRAF IR AR R P25 —Fh Bk AR, 7E3X BLIRATT 24 AR AN BB AR AF ANk 540 5 X% 5 i N 77 b
bk, PO EX REEFMERE,, EFRESHEAR SR T2 R AL

5 ARMNE, BPMURERHA—1 4515 (serial number) f£17H), XtEXFLHIZ
Bt LARR XTSRS AE e IR . F R R

o X718 B # B—A X R 5| HECEK— A F51S (I 2-6 FrR) .

o X TRAMXR, HE—UBBIN, RN SEIERH .

o WRFENMRZAEEHAFAL, BAREH “ 52 FETHFEINE A x BXTEAER” .
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N S A
|

sarial nember = 1

type = Employee
name = “Harry Hacker®

sanal number = 2
type = Manager
Jname = “Carl Crackar*
sacretary = objact 1

Jsanal number = 3

Aname = "Tony Tesher"
sacralary = object 1

-

B 26 |\ — AR R FERULRILH
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PEGERIXS G, A R B R i

o N FRIGHEAF AN, EH—VGEBIFI S, WHEE, J6H 20
e, SRR SAX AN FUH X R 2Z 8] B9 5RHK o

o Ml F "5 ZRIRAFILMIFESS R x X GME" ARict, ZRECS XA R Ok
X451 H .

TE: AARFEY, BAMEA AL R RESRAIN AT, FiEBENHGFM
HFRREM, AL S —REFEZY MA@ MR EESHEDH— &1
At FofeXHPRAEREGAFRILEELEL—FH, TLMHTFTERREGLE
Rz AL ELELG, AAFIA AR SAET AGRIE, Aol e st
REGM—EMBHERF—ENE,

BT 5 2-3 R ORAE FITEL B N4k Employee Fil Manager XF 4 P45 GRS (A7 LXf RILE

FHE R e n B e R ) . T, B REREMEZ G EME—1, 2 newStaff[1] gk
Gut, B 2] secretary lirp.

Ef-ﬁ.‘ﬂ 2-3 objactsmwc}bjmstmﬁm’rﬁtﬂva 20 T IR L D

1 package objectStream;
2

3 import java.io.*;

4

i

6 * @version 1.10 17 Aug 1998

7 * @author Cay Horstmann

g

9 class ObjectStreamTest

w {

1 public static void main(String[] args) throws IOException, ClassNotFoundException

12 :

13 Employee harry = new Employee("Harry Hacker", 50000, 1989, 10, 1);
14 Manager carl = new Manager("Carl Cracker", 80000, 1987, 12, 15);
15 carl.setSecretary(harry);

16 Manager tony = new Manager("Tony Tester", 40000, 1990, 3, 15);

17 tony.setSecretary(harry);

18

19 Employee[] staff = new Employee[3]:

20

21 staff[0] = carl;

¥ staff[1] = harry;

23 staff[2] = tony;

L

25 /| save all employee records to the file employee.dat

26 try (ObjectOutputStream out = new ObjectOutputStream(new FileQutputStream(“employee.dat")))
21 {

2 out.writeObject(staff);

2 1

10
31 try (ObjectInputStream in = new ObjectInputStream(new FileInputStream(“employee.dat™)))
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Y {e

3 // retrieve all records into a new array

3

35 Employee[] newStaff = (Employee[]) in.readObject();
3

37 // raise secretary's salary

3 newStaff[1].raiseSalary(10);

19

@ // print the newly read employee records
a1 for (Employee e : newStaff)

42 System.out.printin(e);

4 }

“ }

6}

e ObjectOutputStream(OutputStream out)

flld—~~ ObjectOutputStream {545 0] LB T2 5 H #$5F 1Y) OutputStream,

e void writeObject(Object obj)
Hi¥EEMX 23] ObjectOutputStream, XN PRAFMIEEXN RN, KHEHA
DA BOX A28 B 2 v A R S R E BT B SR,

e ObjectInputStream(InputStream in)

fl)dt—~ ObjectInputStream fH T MI5EH InputStream Hik[nl X4 (5 E. .

e Object readObject()
M ObjectInputStream FFEEA— X R, R, XPTHEZERSRIIE, K1Y
% 2 VA BoaX A~ BB R P T A e i A AEHE B s (8 . B AT 89 &R SE eir vk
HEZNXR25| /.

242 BEMMNRFIULHTHRR

XTGP FIAL IR DA IR (0 SCAF RS AT R B ), S8R, ARAD 1 S R 219
WYIF1Fl, sUaT LA writeObject/readObject ik, {HAE, FATAIMHFFTXFFE
A FRZEM SR B B A 4. HOVEAY BEALE, Bl anRRxH
SCIAEGER, AT ARk X —1 .

TSR, F X P TF CBELIRCT" RN

AC ED
Je T R BR A RIS A S, Bl

00 05
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(FATEARY hag— st Bk zamFE ) R, 2EAZHXIERFH], Hl
Fr BN ENTAEAE RIS .

AT R R AT A

I MENRANTARKE  BATH

filn, FfFH “Harry” #FN

74 00 05 Harry

FAFE ) Unicode FATHATAEANEITIL A UTF-8 53X,

M XREE, XA TR WA . X RE R

o K4,

o JFIALIIRAME—) ID, B RERRE T AT % 44 AR L.

o fHiik FF LT bR EE

® X I Ik

fREUE @A A O BERFINEEA R T, RRRE e
Rk (SHA) N H T X SeBiE AR 1Y o

SHA & —Fa] USSR R (5 BH IR SO R L, NMERFIBARR T A Z K,
X R AR 20 R BER M, EREE TR BT R IR AL ERVE R R 1
XA FHNAEA R BT LAE 7 2 B L ARIE TGI8 X Lo B4 LU Fp oy A A28 fe, Hfngrbi b=
BRED, (T SHA W ZH4Y, TTUAF—LSHZR, #10 William Stallings Fir 2 )
{ Cryptography and Network Security: Principles and Practice ) 5 7 i [Prentice Hall, 2016].)
B, FFHMELE SR T SHA WS AYET 8 N7 E M RAVIE AL, RIEEXHE, HRAIEHRIR
T AT, HAR SR 2R LR AT BRI AR H K

TEEA M REE, SFEHAELCS ERNIH AT 80T I, R ENIAILE,
AR 28050 B X 2K 1) E XAEZM RS W Z )5 KA 2, N Er=A—1 7% LS
BT, FOYRESEALR, B TRPR, BEARIHERARKNRATRER LT .. FAITE
fF 2.4.5 TPl X A~ MR,

PR T IbRRART 2 AT A6 A -

/2

o 2 FIHIRA K

o K4

® 8 T RHFHL

o 1 FHRKMIRE

® 2 “F R RO B SR R AT ) B

o AR AR LT

e 78 (Fibric)

o EHRAH (W RBA R 70)
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bra& B 7E java.io.0ObjectStreamConstants 15 S 1 3 A7 8440 1l 1Y -

static final byte SC_WRITE_METHOD = 1;

// class has a writeObject method that writes additional data
static final byte SC_SERIALIZABLE = 2;

// class implements the Serializable interface
static final byte SC_EXTERNALIZABLE = 4;

// class implements the Externalizable interface

KT SHEARTERJG11E Externalizable fi210, Al FhEpAk B HRAE 1 2 il rO 245 H S 4]
WA IES Ak, RITES HaX L8l 1 Serializable #20, fHHEFREHEA 02,
el FESEG java.util.Date KE X TP HOH readObject/writedObject ik, 3 H

Hpra(HA 03,
BRI R AT HIAR SN T -
o 1 FT IR 4
o 2 T KA KIE
o il
o B4 (WIRELEXZR)
Horp 28R w2 FAEZ —
B byte
C char
D double
F float
I int
] long
L U E
S short
Z boolean
[ e

MARIG N LA, W45 R R, 262 34 A A LA R R S
74 ¥y, (BB R SRS ) R SR A MA A FE A AASHLE, B A< 5 i
&=t
fFltn, Employee S K bl 45 L 5 H ;

D 00 06 salary

T L Employee J55¢ 8 i SRR T .
72 00 08 Employee
E6 D2 86 7D AE AC 18 18 02  ES @ L T
00 03 S 48]k 'y B
D 00 06 salary S 0] J58 ) 248 7 A 42

L 00 07 hireDay S48 35 ) 24 1Y T 22
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74 00 10 Ljava/util/Date; LR AYH 4 —Date

L 00 04 name S 151 ) 245 1

74 00 12 Ljava/lang/String; ek A4 —-String
78 LEARARIC

70 Joia

IXCHEHARTFAR S, ARAE SO PR TS B2 A R O 2R HAR AT, W AGEH] —Fh4a 5 it -
71 4 FH KA FHIS

XA A 545 5 | H B AT T B 288 AT, AR R g 548,

73 AT At G HAE

@ilhn, R Employee X R AN LF A -

40 E8 6A 00 00 00 0O OO salary If[j{i——double

73 hireDate f [ {H——F T$
71 00 7E 00 08 AR java/util/Date
77 08 00 00 00 91 1B 4E B1 80 78 P Bif e ihegnyy

74 00 0C Harry Hacker name J# ) {f—String

IEARRRE WL, BRSO & T RS BoRVKE X1~ Employee X4 .
B S A% T T A S K
75 KR AT 4 A K BB T Y o B T

TE LR AT P B 25 2 i as 2 5 A b 7 i ih (i A% A ] CE S A0 AR A 2L W 1
HFEARMA AR ), EXMIEAF, Bl LIk, Liasdin.
4, 34~ Employee X R ELAE B LR T i —FF

n - k|
72 00 0B [LEmployee; s, FAHREE, ¥4 Employeel ]
FC BF 36 11 C5 91 11 (7 02 fE L AIbRE
00 00 S 5] Fvty Bt
78 i bRiC
70 Tk
00 00 00 03 A0 T B i

¥, Employee X4 HUHMIELS Employee 2K H B8 E0FA M .

FrE XS (BB FLTER) T A 0285 AR R 7E A6 25 S g 7 17—
A4S, XL 00 7E 00 00 3k,

RN aFm8 o, H05 e AL AT R, FEammRrries H
B B, fERTE e, X Date JSRTHL AR G| FIBLH S A -

71 00 7E 00 08
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MR AHLEE SO TR &R, WRES R — X ZAifAE L (9 x Re51 4, a5/
2 Lhse MR M Jr CFEsk, BD 71 JemBREERE S-S, M LR 30l IR RE M 1 X -4
BRI 315 | IR iR K i iR AR X 2R

fla, 25| AN .

70

T AT /N 5 ObjectRefTest BF M HEBRME . MBRER, TlhsEfrx
By, AREEHLEIE S/ employee.dat )+ HEMES, JFRFELSTERSIRLE. 10
HREE A5 AR o W JLAT R G R 1 X Z R AE i X R 5

AC ED 00 05
75
72 00 0B [LEmployee;
FC BF 36 11 (5 91 11 (7 02
00 00
78
70
00 00 00 03
13
72 00 07 Manager
36 06 AE 13 63 8F 59 B7 02
00 01
L 00 09 secretary
74 00 0A LEmployee;
78
72 00 08 Employee
E6 D2 86 7D AE AC 18 1B 02
00 03
D 00 06 salary
L 00 07 hireDay
74 00 10 Ljava/util/Date;
L 00 04 name

74 00 12 Ljava/lang/String;

18
70
40 F3 88 00 00 00 00 00
13
72 00 OE java.util.Date
68 6A 81 01 48 59 74 19 03
00 00

Wk

B staff (J7%) #1)

Wk, FABKE, 254 Employee[] (FF¥ #0)
FREAbRE

S0 15) e 1) B B

BRI

Jo s

LR IRTTESE§

staffLO1——# X% ( Fy ol #7)

HE. FAAREKE., 248 (JF #2)

e ES &L T

Ik VS

S 0 ) 25 U R 4

PR A H——String (FFH #3)
ghgbrid

HE—FE . FIRRKE., 4 (Fh #4)
TRECARE

S 4, 'y At

S 493 1 S Y N 45

S Y ISR L
PR As B ——String (JFF #5)
S A AR R4 5
LR A A —String (JF5] #6)
HHRbric

TR

salary B {f——double

hireDate E{{H——F TS (74 #9)
B, FIFRKE. 9 (F5 #8)
ES & 1L T

T3 | A 5t
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75

78
70
17 08
00 00 00 83 E9 39 EO0 00
78
74 00 0OC Carl Cracker
73
71 00 7E 00 04
40 E8 6A 00 00 00 00 00
13
71 00 7E 00 08
17 08
00 00 00 91 1B 4E B1 80
78
74 00 0C Harry Hacker
71 00 7E 00 0B
13
71 00 7E 00 02
40 E3 88 00 00 00 00 00
13
71 00 7E 00 08
17 08
00 00 00 94 6D 3E EC 00 00
78
74 00 0B Tony Tester
71 00 7E 00 0B

i brRic

Tt

SMERFEAE . FTRIRR

H 1]

L dibric

name B A{li——String (FF%| #10)
secretary M{i—F % (FF7) #11)
SA 3 (EHFY] #4)

salary #){H——double

hireDate M{H——HM R (JF¥] #12)
EA I (EHIFY #8)
FREBFENE . T AEUR

H 1]
iR

(J¥%1 #13)
staff[1 ¥%] #11)
staffl2]1—F 0% (53 #14)
CA A (] #2)
salary W pY{i—double

hireDay S{[){H——HFi T4 ()75 #15)

e Y% (EHFFF] #8)

SRR . T R R

H 3t

G bRiC

name 5 1¥{H String (J¥#%| #16)

secretary WA (H—C A M E (FEHFH #11)

R, BT S G BT [ T A e 0 S R —RE A bR . 0 SR ) B SO A X 5

A2 EE (BRARR P Bk s B A & AR H ), HEXRFX I

Fir 6,7 B iy

A X REATVEARIAR, I HiX ST R AT al LADREAXT R A 2284, Hilk r ek

KA f by
PRALZICAE: -

o X4 Uikt R BT A 6T G ) IS Y A B e 3k
o B R AP T — 1P Z
o HH [A] % G i oL 52 HH BB B AR R X AN X R B R SIS RS .

243 ERECARI I

FAER R U A AT LUFRSIAERY, Bilan, B4 Oy A 8 SR A SO AR 1 )i

RRERUE, XS BFERE HOBT N800 R E0R LA X B HALYLET LR A AL R

552
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L, EREEE RN Y, BT EAM . Java Fi4G —FPAR R AL E A B X
Fhal gk 7 o0 4e, R ENTPRIC R transient (19, WX SR T A 0T 7511k,
T LR ENFRICH transient /), BERT AR R4 5 ot SO gkt i) .

FESALAL L o A B SR OE T —Fb =, 2o BRI A3 55 47k V3% I 360 G sl A ] L i A 2
HIAT R . TSR] LLE CRA F B4 0 )7

private void readObject(0ObjectInputStream in)
throws I0Exception, ClassNotFoundException;

private void writeObject(ObjectOutputStream out)
throws I0OException;

ZJa, SRR WA B FEs L, BOmfCZ m 2 8 H X e gy ik
FHZE— A RE], fE Java.awt.geom £l H A K BB E AT EFIMRAG, il
Point2D.Double, B{EEIXIREZEFEY{L— LabeledPoint 35, ©fFfif I —1 String

F1—~~ Point2D.Double, I, 77 2% Point2D.Double f1id i transient, [JkEfh
i1, NotSerializableException,

public class LabeledPoint implements Serializable

{
private String label;

private transient Point2D.Double point;

{E writeObject Ak, IRATE i@ L defaultWriteObject JiihE Hbf £ ik
fiH String 1§ 1abel, X & ObjectOutputStream K — ki H ., = HEEAA]
FFOMEZER) writeObject ik giiE ., ARG, A1 AFRHER Dataoutput IS &5
A FR

private void writeObject(ObjectOutputStream out)
throws I0OException

{
out.defaultWriteObject();

out.writeDouble (point.getX()):
out.writeDouble (point.getY());
}

ft readObject ik, FA1 kAT Fikt

private void readObject(ObjectInputStream in)
throws I0Exception

{
in.defaul tReadObject();

double x = in,readDouble();
double y = in.readDouble();
point = new Point2D.Double(x, y);

}
F—1P|f & java.util.Date 2, Bt T H A readObject fil writeObject J
e, XS H IS oMot (UTC BFB] 1970451 H 1 H 0 45) JFER R $. Date
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P — N EIPNTRERR, TR #, EF# T —1 cCalendar X £ Al— R
{fi. Calendar FPRARITAH, HHIFATE EZIR- A,
readObject il writeObject Jy ik H @G EORAF FAUME B A0 2R, 0 AW &0

JEEAE AT A HAh 2R (5 B .
b 1 ik SR ML e PR A Ak B X0 S 80E , 2558 0 DU SCE A S BIPLHI . 8 13X —
A, XA EUISE L Externalizable #5110, XTHEEEE XMk

public void readExternal (ObjectInputStream 1in)
throws I0Exception, ClassNotFoundException;

public void writeExternal (ObjectOutputStream out)
throws I0Exception;

S — T Hi A 8 readObject fl writeObject Afn), X6 gt fu 45 BB BHEEN
RN R AR R 20T, £ AT REy, 7O LS B b U R il %
DRTEAE. EEEAIMNBILRZERT, X35 AR CSWERaQH—4 0, SRi5EA
readExternal ik, FHIEAR T WA Employee ESLHLIX LE T ik

public void readExternal (ObjectInput s)
throws IOException
{
name = s.readUTF();
salary = s.readDouble();
hireDay = LocalDate.ofEpochDay(s.readlong());

}

public void writeExternal (ObjectOutput s)
throws IOException

{
s.writelTF(name);
s.writeDouble(salary);
s.writeLong(hireDay. toEpochDay());

}

© E4%. readObject v writeObject F ik A AA 4, H AR fe#F 5 LAHHA, S
) #9%, readExternal fe writeExternal #2036, 4552, readExternal

F A ARG LA AT R,

244 FIMLBEFFERRERIMEE

fEFFSL B IERT, TR HERXT RRME—/Y, AR AVRLAUINGT 2.0, X W AR5
BB A R Lz 2 B I A

A PR {dE H Java i 5 1) enum Z544, IR A REEAN AH.G P AI4E, EREWS IE R TAE. {H
&, BRAELE s RIS, Hp s T XA EeE R

public class Orientation

{
public static final Orientation HORIZONTAL = new Orientation(l);

public static final Orientation VERTICAL = new Orientation(2);
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private int value;

private Orientation(int v) { value = v; }

}

X P AR E BB IR I3 Java i 75 P Z AT RS E A, TEE, HmEarEAam,. A
i, AnlfEA] Y Orientation.HORIZONTAL fil Orientation.VERTICAL 2 &b i Xt
%, FEAE, RATLAERT = #AEAT ok il 52 /0 55 [ 14 »

if (orientation == Orientation.HORIZONTAL) . . .

MR LZIPESLIL Serializable 2By, RIS —FMEEZNAENL, X

i, BRIARFEIMEPLEI—AGE A, BZII1E H—1 orientation EMIA0(H, JFHUCH
HE ] .

Orientation original = Orientation.HORIZONTAL;
ObjectOutputStream out = . . .;
out.write(original);

out.close();

ObjectInputStream in = . . .;
Orientation saved = (Orientation) in.read();
BAE, Ty

if (saved == Orientation.HORIZONTAL) . . .

B, a2 b, saved HUffi R Orientation 8RB MXT 4, © SHEMHE LM
HHAAER, BMEESEAA S, el ] LLaEH r X 2

H T RPN A8, R B LA —F R readResolve BRI FIETT L. WK
£ X T readResolve Fk, 7EXMBHFIMLZ EHMSHHAE., BOMUR B —XF2, i
ZA R 2 52 A readObject (R [EI{H ., 7E L A5 B, readResolve JyikHs ki
value B Jf iR [FI145 24 A A2 &t .

protected Object readResolve() throws ObjectStreamException

{

if (value == 1) return Orientation.HORIZONTAL;
if (value == 2) return Orientation.VERTICAL;
throw new ObjectStreamException(); // this shouldn't happen

}

e AE ] 18t 85 S0 oh BT A 25 B0 22 2 RO BCEE L) % 1a) BT A S R i 0] i B X A 2R b s
readResolve Jjik,

245 MEERE

WARAE SR RAEN 5, S BN IEER RN A ArE, i, 1.0 mA
Al PABEA H 30152 A IE A 1.0 KA 39 P o] PATEAGH RUAS 7= A4 1 S 7 R, aiZexd
Z AT LA B A, AR e IERRITRER,

E—F, XIFBREATTREMN ., BIERNE LF=4E THARENZE, BN SHA fsaii 2



FE2F WALd 79

IREDAL, MBATERAES R AR E 4 A LA ARSI S, {52, EKaJLUFRWE
LR AR AR A, BEAECREM, mLA AT SRR X AN R R R AR AR 2L, FRATTRT LA
{di [ JDK I APLERIF serialver R E X8, B, 247 FilGS

serialver Employee
K2 ATER Y
Employee: static final long serialVersionUID = -1814239825517340645L;

R AEizfT serialver FEFFHTEIN —show 330, AR4 X FEFFELS4 T B EIEAL
SHERE (Z WK 2-7).

="
Full Class Name: Employes

Serial Version Inspectoi

Serial vmluir'-] stalic final long serialVarsionUiD = '-i’n:uz’anaz551?.a#nsﬁu

E 2-7 serialver BEFMEIEALRA

X AN A 358 WA R LA 241 serialVersionUID F i SN 5 ) LA 1) 45 4C
FHA]

class Employee implements Serializable // version 1.1

{

public static final Tong serialVersionUID = -1814239825517340645L;
}

MR- EKEHAA N serialVersionUID HFAEE NG, EMABHTEZATHITHE
HARLr, iR W B X AME.

— H XA A B 5o T RN EM N, IRARRSIME RG] DA A XA NS
AR RAS

X AN B A T ARk, IR ARG 2B REASH AN BA, H
J&, InREEE=A T AL, It BESA S, B, (330 ATfE R TP B A S
HA T o # /0 8EE, s B2 n] BA Fr AR, 7EXEetsiif, XT54m AR
FE T RE PN G 5 480 a3 28 XS AT I RRUAS o

it G4 A 2K X A2 Y i R AR A SR B 5 0k e 5 AL Y i A v B B A T R, 4R,
St 2 2% AR BRI AR S A B, a0 S 3 W A B 2 1] 42 DL i My 2SR AN DL e
AR 23 58 AT 22 28— Fh BVl ) — Fh 2R, AP X RS s WSR-S
TLr RS BA e YAl A b r i B, AR X Sk A it & Z B X oAb Bl s a2k Y
T RSA HLAT FE8 5 51 AR AT G b T IS AT BRI, IR 33X 65 s i ) Jofs 8 14 B8 A AT TR BRI
(0 Cln B R MJE nut 1, WSREECANN 0, WA boolean fHIJE false).

Tl — . BgRMNCEHERENERYEA (1.0) E#RE EERAF T KR
RAicsk, AR Employee IR IN T FR A department (Y ECHEIEL, MK H 66 16 5



80 Java H oA I =284404

T 20 WA, B 2-8 R TH 1.0 UAXT i A BMd H 2.0 B LR FEPrEE, fTLLED
department EHZE AR T nul 1, B 2-9 B TAHIR AR —MEA 1.0 [0 400 B e
AT 2.0 g, afLIESIESMNG department S8 Z 1

!

‘sar;alizad | k _

version 1.0

H2-8 AR BB X R

e

1
| .
' File |
senalized
version 2.0 ‘
1 |
- h,. - - :r
i [

| B

K29 BEARABESBIREEIX R

XA AR R gy NS E . RWBUREE R EITEN, HABEE IR A
B JRE ey b B B A BE, (HRRE RO E N nu Y HIA T REHFEAIE AR S FEEH
P 0 JE b AE L i A O 8 2% P R T A B SR AR 0 AE nu Y OME, DAEAR LR
AR AL H nu Y BdE . AL, XN RERGR TR S & R A GEW /L readObject Jy
S BE A AIS T IE AR A A 8, a3 2 RE B 0 (R I A7 A4 I i AE AR FE nu 1 3K
8 Pk 40 L S ot

246 AxEERFIIHE
FRAALAL G A — R AR A R H L . RPSREE T — R BEXT R R te, HEX N
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Al LRIl AR R . BRI RFyME R i, RER R, R4
A X S X BT A R — TR #E N (deep copy). fEMFET, FATALRENRE 13|
e, HAATLIH] ByteArrayOutputStream B8 (R 473 F 1 84 .

IE R IT8 2-4 Py, 40153 clone Hk, HiGP & SerialCloneable 3, Xk

package serialClone;

1

{

3 ’fﬁt

« * @version 1,21 13 Jul 2016
s * @author Cay Horstmann
]

)

g

g

*/
import java.io.*;
import java.util.*;
10 import java.time.*;

12 public class SerialCloneTest

3 {

14 public static void main(String[] args) throws CloneNotSupportedException
15 {

16 Employee harry = new Employee("Harry Hacker", 35000, 1989, 10, 1);
17 // clone harry

18 Employee harry2 = (Employee) harry.clone();

19

20 // mutate harry

2 harry.raiseSalary(10);

n

3 // now harry and the clone are different

1 System.out.printin(harry);

25 System.out.printin(harry?);

2 }

1}

28

TI A

0 * A class whose clone method uses serialization.

n 4

2 class SerialCloneable implements Cloneable, Serializable

3 |

3 public Object clone() throws CloneNotSupportedException

35 {

3 try {

17 /| save the object to a byte array

38 ByteArrayOutputStream bout = new ByteArrayOutputStream();
3 try (ObjectOutputStream out = new ObjectOutputStream(bout))
40 {

0 out.writeObject(this);

3! }

" // read a clone of the object from the byte array
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45 try (InputStream bin = new ByteArrayInputStream(bout,toByteArray()))
4 {

47 ObjectInputStream in = new ObjectInputStream(bin);

48 return in.readObject();

49 }

50 }

51 catch (IOException | ClassNotFoundException e)

52 {

53 CloneNotSupportedException e2 = new CloneNotSupportedException();
54 e2.initCause(e);

55 throw e2;

56 }

§7 }

8}

59

60 fi*

61 * The familiar Employee class, redefined to extend the

2 * SerialCloneable class.

63 %/

6« Class Employee extends SerialCloneable

65 {

66 private String name,

67 private double salary;

68 private LocalDate hireDay;

69

70 public Employee(String n, double s, int year, int month, int day)

e

n |

1 name = n;

7 salary = s;

T4 hireDay = LocalDate.of (year, month, day);
75 }

Th

77 public String getName()

78 {

79 return name;

80 }

81
B2 public double getSalary()

B3 .

B4 return salary;

85 }

L1

s7  public LocalDate getHireDay()

88 {

89 return hireDay;

90 }

2l

22 JE

93 * Raises the salary of this employee.

94 * @byPercent the percentage of the raise
95 i §

9% public void raiseSalary(double byPercent)
97 {

9 double raise = salary * byPercent / 100;
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99 salary += raise;
00}

101

102 public String toString()

103 {

104 return getClass().getName()
105 + "[name=" + name

106 + " salary=" + salary
107 + ", hireDay=" + hireDay
108 + "%

)

10 }

RAZ SOk, REERRY, (HEREEN 2 R AP SO+ & H el
e 2SR Y S T iR 1R 1R 2

2.5 BIEXH

fRE 222> 7 e A SCH S 2R, SR SO A N R Lt i S T, Path F
Files 8% T AM YL DA X RS eI T A Zhak. #lin, Files 2&a]DIHRFEER
o Hap 24 SO, sl A SO S g U B TR] ., A, A / RS OG0 i A S
FIRZE, MIRANITEMAL ZTie 2 0 W R AERE R _E A el 7768 301 -

Path £ 01 Files 252 7F Java SE 7 i ndeskeny, E1THE¥RLL A JDK 1.0 BIE#
— A K File KRBT ERL, RIATANXPNHRETE Java BRIF P RATER, HIAAERX
SRS .

2.5.1 Path

Path ZmiE— N HREZF, Gk IRE -4 . BAETP S -4
LIERGHAE, Bl / 5% C:\, MW ArFuial fARGRAFBGR T 3CHF RS, ARG I in B AR e 48
A AN, SR ERAR. BN, FRATE D BIeIE — - a X A M — A R K,
X T g, FAMBRBGTHREILZTAYRESE Unix B3RS

Path absolute = Paths.get("/home”, “"harry");
Path relative = Paths.get("myprog", "conf", "user.properties");

A M Paths.get KX I NTFAHH, IR ENHABRIAXH RGN 2R
5 (26 Unix RS /, Windows 2 \) EEEX . REEMITERERMEEER, mRHRE
NI R G E LRGPk, B ABHLE InvalidPathException % . X%
PRI ZS Rk —> Path X4,

get ikl IARBUL & 2SR B4 R, pilan, wT LASCT T s e MBS B S
AR -
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String baseDir = props.getProperty("base.dir");
// May be a string such as /opt/myprog or c:\Program Files\myprog
Path basePath = Paths.get(baseDir); // OK that baseDir has separators

B BREARLNEHEENEFHFLEALIH, EURARA—NMEG LT, ., hEE
FROIT PR SRS, SRS E N, AR E-ANBRE, REABARFE
F4) 3 AF B8 AF

G ol b PR AR A 2 WA AOERME, VM p.resolve(q) KEHEHE T FIFLINE [A]— 3% .

o WIR q EHEXTFAZ, WIZEREE q.

o BN, MECIAFRGHIMN, ¥ “p JSHRE a” ENER,

B, (BRUEVRE AL FR S A SRR T 45 e 2 H R TAE Hok, P Bk HoR R AL
AP EERE), AR ET— A0 —

Path workRelative = Paths.get("work");
Path workPath = basePath.resolve(workRelative);

resolve kA —MhsEl X, EHEEZ D FrIBIMNIALRE .
Path workPath = basePath.resolve("work");

A — TR AEM L resolveSibling, ‘&l il i A4 E B A2 1 AC B A ™ A Ll ofs it
2o Blun, R workPath & /opt/myapp/work, JZ T il )ik H]

Path tempPath = workPath.resolveSibling("temp");

Kt /opt/myapp/temp,

resolve [ X7 & relativize, Bl p.relativize(r) ¥4 8BiF q. M q
AT S R B v BN, LA “ /home/cay” A H#RAT “ /home/fred/myprog” i1y
HIXHE#AE, &774 “../fred/myprog”, H, AR .. R XHRGETHLH.

normalize JyiERFRERFITA TURMY . M (850G XFRGUANITRBI BT A1) . B
., ¥k /nome/cay/../fred/./myprog ¥ /home/fred/myprog.

toAbsolutePath J7 B = A 45 E P MU AE XTBRAS , 48X Be e MR T iR, Bt /
home/fred/input.txt o c:\Users\fred\input.txt,

Path 2541 ZA 00 B B AR . T i fCaS = il g s 1 Jrp i o i A H )
Fik:

Path p = Paths.get("/home”, "fred”, "myprog.properties”);
Path parent = p.getParent(); // the path /home/fred

Path file = p.getFileName(); // the path myprog.properties
Path root = p.getRoot(); // the path /

IEfRE &4 | hFEDR, BrLIM Path X4y Scanner X4 .

Scanner in = new Scanner(Paths.get("/home/fred/input.txt™));

Bl 8. BR, hTHhEZ5EG A4 APIREL, SHEAHA File £/ R Path i
o, Path#Eof—/ toFile 7k, M File £/ —4 toPath Fik.
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wn| java.nio file.Paths 7

e static Path get(String first, String... more)
it 1 L E A R A AR

| java.niofile.Path 7

e Path resolve(Path other)

e Path resolve(String other)
iR other 246 xfikie, IPAmiiZ other ; I, iR [0lif it %% this Fil other 1k
fF PR A

e Path resolveSibling(Path other)

e Path resolveSibling(String other)
QR other 48X pEAE, ARZRLIEM other 5 70, iR [l % this B9 EEAE A
other FKIF I EETE .

e Path relativize(Path other)

R[] this #EAT#EHT, AHX T other BYAHXTREFE .
e Path normalize()

BhRiaw . Al SFIUARIBRAE UK
e Path toAbsolutePath()

1R [7] 5 3 BRAT S5 A B A8 X B A
e Path getParent()

IR [PIACEEAE, B TE LA 1A SCBHAZAT, B nu1l,
e Path getFileName()

1R (o] iZ B4 A I R — A, BB s B A AR, AR nul .,
e Path getRoot()

IR [z A AR R, sl %R A B AR RGBS, 3& ] nul .
e toFile()

MiZpgfErh Al Ed —4~ File XF4.

ﬂ] java.io.File.1.0

e Path toPath() 7
Mz AR —~ Path Xt 42,

252 EEXH

Files G AMERRE I SCAFRRAE R IRGE . BN, AT LART m Y 7 AR A 5 b s i s 4

1 RT AT N2

byte[] bytes = Files.readAl1Bytes(path);
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ANAAEHF A AT R EEA,, IBA T LALERI A readA11Bytes 2ZJGHRAT Rl Aoftes
String content = new String(bytes, charset);

{ELRE AR A B2 S PETT RS E A, AR A mT LR -

List<String> lines = Files.readAllLines(path, charset);

A, WRAE RS AR, TLLEA:

Files.write(path, content.getBytes(charset)):

e B MM %S, aTEARA

Files.write(path, content.getBytes(charset), StandardOpenOption.APPEND);
& A LR A s AR — TS S B 3
Files.write(path, lines);

XSRS 7 1508 T AL B R SF R BE I SO SO, ISR B AL B ) SO BE UK, sl 2 ik
Wil 3L, AR 208 R NOZE B A / i eE AL /5 4

InputStream in = Files.newInputStream(path);
OutputStream out = Files.newQutputStream(path);
Reader in = Files.newBufferedReader(path, charset);
Writer out = Files.newBufferedWriter(path, charset);

XS EE 0] LUBHR M AL FileInputStream FileOutputStream BufferedReader
il BufferedWriter (128 #/E P aeie 4 k.

M

ol R R RN
e static byte[] readAl1Bytes(Path path)
e static List<String> readAllLines(Path path, Charset charset)
BEA SR .
e static Path write(Path path, byte[] contents, OpenOption... options)
estatic Path write(Path path, Iterable<? extends CharSequence>

gy

contents, OpenOption options)

R ENAES H B, IF&E path,
e static InputStream newlInputStream(Path path, OpenOption... options)
estatic OutputStream newOutputStream(Path path, OpenOption...
options)
e static BufferedReader newBufferedReader(Path path, Charset charset)
e static BufferedWriter newBufferedWriter(Path path, Charset charset,

OpenOption... options)
FTH—A3F, ATFiEASREH .
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253 fIEMXEMER
G EEr H s aT A

Files.createDirectory(path);

Hrp, BERPBREG 182, HAL a0 m R AR . B # M b agrbE] %,
i iZAdi

Files.createDirectories(path):

AT Mt FH T T A9 o e A — A A S

Files.createFile(path):
MAPFCEAFAE T, IBAX T 75 . AU RS EMIE R TR,
WS SEAFAE, 2o, I HHARER T 2E o A v R AT SCH T R

A7 SR HE Tk Al A RDRAE 4 7 L B ol AR Gedia e O B 6 B Im B SR sldlim B H 5xe -

Path newPath = Files.createTempFile(dir, prefix, suffix);
Path newPath = Files.createTempFile(prefix, suffix);

Path newPath = Files.createTempDirectory(dir, prefix);
Path newPath = Files.createTempDirectory(prefix);

Hrr, dir J&—4~Path X[ 4, prefix fll suffix &n[LLA null MFAFE . Bilin, #MH
Files.createTempFile(null, * .txt" ) AJfEZ R[] —~R /tmp/1234405522364837194.
txt XS

FEAE SOl H 5y, nT AT E @b, Blan scr A & MAarR ., (B2, 38 meEad
W T RSE, A BERAMHE.

a—_— i y g _.-_ =0 , i 1 ; Cinrs - ..' -,‘ i, .J'_:' ._. - -d_:- . :1 - e s - o i .: .-\. ’__'I.I' o ;"J‘-'.__-." -."',
1w java.niosfileFiles T I A R R R R R N R A S R AR

e static Path createFile(Path path, FileAttribute<?>... attrs)

e static Path createDirectory(Path path, FileAttribute<?>... attrs)

e static Path createDirectories(Path path, FileAttribute<?>... attrs)
a3 H ok, createDirectories Jiikid o BIa G2 A /Y [a] H 5% .

estatic Path createTempFile(String prefix, String suffix,
FileAttribute<?>... attrs)

e static Path createTempFile(Path parentDir, String prefix, String
suffix, FileAttribute<?>... attrs)

e static Path createTempDirectory(String prefix, FileAttribute<?>... attrs)

estatic Path createTempDirectory(Path parentDir, String prefix,
FileAttribute<?>... attrs)
fEI8 S I SO S, sSETEL EMNCHR D, Bl —Aan ek B 5. &
G5 1) SRk H SR -



88 JavaBoHAK B FRHFH

254 HHl. BIhFMBER S
SO — 7 B 31 55— AT DL E A

Files.copy(fromPath, toPath);

Bah s (BE S - MHBR I SCHF) ol EAJE

Files.move(fromPath, toPath);

MR B CaffE, BaEwaliBahf AW, WRMEEGCHMHFME,
AT L) i A} REPLACE_EXISTING 1E X1, fn 5 A 22 & i iy A /9 SCF s 4%, »] DL {E H coPY_
ATTRIBUTES BEI, o n] PART 1l i FF: [ i 4630 4~ 10 .

Files.copy(fromPath, toPath, StandardCopyOption.REPLACE_EXISTING,
StandardCopyOption.COPY_ATTRIBUTES);

PRAT LR RS a3 fE e SO IR FPERY, XEERE AT MR IE R AR A1 E DI E i, BEATR X
SR FFAE )RR E . FLAART LAf# F ATOMIC_MOVE X5 4 55 By .

Files.move(fromPath, toPath, StandardCopyOption. ATOMIC_MOVE);

PR o] LUK — o AT w2 Path i, X FRIRE S8 25 A TAF R AE 8 |- 251D
o, PRATLURE—-> Path S5 40 i . ol LUERT T mray s .

Files.copy(inputStream, toPath);
Files.copy(fromPath, outputStream);

2 THAbXS copy FUIRR, n] AR 75 ZEHL LR 1 (% 52 il e i,
fce, MBSO AT AR A -
Files.delete(path);
QAR ZMBR ) X EAFAE, XN TriEsiaiti s . B, wT¥emifi A T ey ik
boolean deleted = Files.deletelfExists(path);
iZ M B 7 28 ] LLRDR S BRZS H % .
AR 2 2-3 LA 10t SO A 5 nl F et
* 2-3 RATFXHRENFEZD

ik I m A
StandardOpenOption; 5 newBufferedWriter, newlInputStream, newOutputStream, write — (¢}

READ BT H

WRITE HF5 AT

APPEND R TE AmMITH, A ARG
TRUNCATE_EXISTING WMRHTFEAMITH, BABEBRUAANTE
CREATE_NEW EEH SR A SO AFE BT I T 2 61 2t 2K
CREATE H Bh e SO A FFTERI T L T € B S

DELETE_ON_CLOSE Mg, R O“nlaE" s Rz c ik
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(%)
ik I 1 T~
SPARSE RS- R, TR i SRR
DSYN|SYN ELROUE SO B | WA e Y RO R AR A ] 0 S A Bl A
StandardCopyOption; 5 copy, move —f{di H]
ATOMIC_MOVE [ FHE S 8 A
COPY_ATTRIBUTES S SO s
REPLACE_EXISTING R HBCAE, WFRE
LinkOption; 5 Flififfs Akl )% exists, isDirectory, isRegularFile & R {diH]
NOFOLLOW_LINKS ANE RS FEE
FileVisitOption; '3 find, walk, walkFileTree —il2{d#iH]
FOLLOW_LINKS PR 5 1 5 B

E java.nio.file.Files 7

e static Path copy(Path frnm, Path to, CopyOption... options)

e static Path move(Path from, Path to, CopyOption... options)
¥ from B il ah BN G ENE, JHRF to,

e static long copy(InputStream from, Path to, CopyOption... options)

e static long copy(Path from, OutputStream to, CopyOption... options)
A TN S s R 9 - RS e R A M [ v

e static void delete(Path path)

e static boolean deletelfExists(Path path)
BIPR 25 SCAF ks H ok o B — 1 IR P ECH SRAFAET 00 T %, ms =4
J AR XA M F 2R (] false,

255 REXHERER
P RS AR AR (7] —1~ boolean {H, F/RKAMAERETRUERL R,

eexists

e isHidden

e isReadable, isWritable, isExecutable

e isRegularFile, isDirectory, isSymbolicLink

size JiHORFIR [BISCIFH) 158K -

Tong fileSize = Files.size(path);

getOwner /i AFHIIH A H4EH java.nio.file.attribute.UserPrincipal {14
— SBR[
A B X RGE AR S — AR, B3 3TE BasicFileAttributes T
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b, xRS FREEA W ES, A SRS
o QR M. g — KU LA K — KB SRR ], X 2ER [a] AR 25 1K java.
nio.file.attribute.FileTime
o RN MINF . HRBEM TR, MEUX =FAMARE.
o LIRS,
o UMFER, XEFEMEMNE, BIRFTRAL S CHREME, A T LR I —PR
BT, thAlfEARE.
FARBUX LR, AT LAVA A
BasicFileAttributes attributes = Files.readAttributes(path, BasicFileAttributes.class);
SRR T 3V P 9 X R Gk POSIX, AR AVRATLIFKHL— PosixFileAttributes
1l
PosixFileAttributes attributes = Files.readAttributes(path, PosixFileAttributes.class);
RIg NH R BI04 &, ULECCHFRBEA & . AADTTAR . FeATA 2 PE4H 8 Hoan
¥, EOAEME B IRZABRERMERSGZRIFA B e BTt
e static boolean exists(Path path)
e static boolean isHidden(Path path)
e static boolean isReadable(Path path)

e static boolean isWritable(Path path)
e static boolean isExecutable(Path path)

e static boolean isRegularFile(Path path)
e static boolean isDirectory(Path path)
e static boolean isSymbolicLink(Path path)

R A48 B U &5 TR E
e static long size(Path path)

RO F N BUE R RT .
e A readAttributes(Path path, Class<A> type, LinkOption... options)
CEBCERU N A 8RB TE

e FileTime creationTime()

efFileTime TastAccessTime()
eFileTime lastModifiedTime()

e boolean isRegularFile()

e boolean isDirectory()
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e boolean isSymbolicLink()

e long size()

e Object fileKey()
PRI R 9 J@ 1k -

2.5.6 el HFERBAIE

AN Files. Vist JrikaiR bl —af DI B H SR P45 L) Stream<Path> W4, H
SEACHTEYEEEY), X {EfRA PR A R H % n] LAAETS 8 SR
A H SR R ie B A ) RV, B AN A try Bk,

try (Stream<Path> entries = Files.list(pathToDirectory))
{

sy
Vist JJIEAZIEATHat, N MBI HRP A FH®, WRMAH File.walk ik,

try (Stream<Path> entries = Files.walk(pathToRoot))
{

// Contains all descendants, visited in depth-first order
}

FECRIEE ) src. zip B AR A .

java

java/nio
java/mo/DirectCharBufferl.java
java/nio/ByteBufferAsShortBufferfL.java
java/nio/MappedByteBuffer,java

java/nio/ByteBufferAsDoubl eBufferB.java
java/nio/charset

java/nio/charset/CoderMal functionError.java
java/nio/charset/CharsetDecoder.java
java/nio/charset/UnsupportedCharsetException.java
java/nio/charset/spi
java/nio/charset/spi/CharsetProvider.java
java/nio/charset/StandardCharsets.java
java/nio/charset/Charset.java

ja;akninfcharsetICuderResuTt.jaua
java/nio/HeapFloatBufferR.java

WEWARER WL, JGieiles, HER IR H, IBATEHNEZRT, S48 Er b

Al Ll L 8 B File .walk(pathToRoot, depth) 2 BR i AH 22 {5 [o] (9 B B9 %8 B, 7 Fb
walk J7i5AF A FileVisitOption... B[ K S8, (B2 HEEHAL—FPhutd. FOLLOW_
LINKS, BPPRE:FFS5EHE.
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El 38 w22 EwalkiEm @842, FAMGGEER AT RS B F A48 %60 45
M, #lw R+, SR ERY (X4, BER, F584), ML EEEM find F %
A walk Fik, TAH EANEE RPECRPRXIANFE, EBMIET—NBEFo— )
BasicFileAttributes %, XAF M — 9L YA ES . AABZEASHIEN,
BT vAiX st & PEAR 2 5 IR IR

X B T Files.walk il — P HpEE R A 54 Hax.

Files.walk(source) .forEach(p -»

{
try
{
Path q = target.resolve(source.relativize(p));
if (Files.isDirectory(p))
Files.createDirectory(q);
else

Files.copy(p, Q);
}

catch (IOException ex)
{

throw new UncheckedIOException(ex);

}
b;

BRI, PRICHAREE S MU FiTes . walk Jra ol MBR H R, DM 15 2 2 R 2
HRZ AR T H . T s ] R

257 [EHARRK

EWAER — A BM, Files.walk ik 4kl Lk i H g B Ay 1 9
) Stream<Path> Xf . AW, VRTT B8 P #2 20 17 5 4n ks BE a9 F .  7E X R g o
F, MWiZf{fiH File.newDirectoryStream {if %, & <,/ —“ DirectoryStream. {i
B, EARjava.util.stream.Stream 21, MELHTFHRELMNED,
J& Iterable (Y F# 0, BHULARAT LAZERS 58 () For fESA v H R Wil T & 4l A
ik

try (DirectoryStream<Path> entries = Files.newDirectoryStream(dir))

{

for (Path entry : entries)
Process entries
}

try i) SRR OR B SRWrT A IESOCH . Ui B sgeb O F 8 A BRIy .
Al LAH g1ob A0k 38 3
try (DirectoryStream<Path> entries = Files.newDirectoryStream(dir, "*.java"))

1% 2-4 /R T i i g1ob AR5,
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% 2-4 Glob #5%
g MR ~  #
- PCFCER AR 2 0 T E TR * . Java PLECYAT H &P OFTA Java XIF
* VCACES H il B0 0 Al 27 A ** Java JLidFER AT 7 H st Y Java X
2 UL A — A1 7227, java ULACHTAT PY-T~FFFRY Java SCIF ( AELEST RS )
[...] VLl -1 FES, of PLdJH 2L T Test[0-9A-F].java VLA Testx.java, H.t x B —-
[0-9] AURLEZFT [10-9] T RECF
(i} PC AL 0% o [ - 39 221 n] i 2 — * | java,class | VEELAf (1) Java SC{FFN2E class 04
\ ¥ L EAMEES PR\ FAF | =\ KRR B TP E « s

O BL. R &M Windows #) glob ik, W &4t R 4L k. —AkH glob if ik
$E3L, —H A Java FA $ 4630, Files.newDirectoryStream(dir, “C:\\\\" )

QURAREE G A H R B A Fohlion, nT IS TR walkFileTree 773k, Jf [ HA%
@~ FileVisitor ERIFYXTR, X PXRESGH] T 558 A
o {EiBF| A 3Cffa H 54} FileVisitResult visitFile(T path, BasicFileAttributes
attrs)
o {F—~HFg bR FileVisitResult preVisitDirectory(T dir, IOException ex)
o {+— 1" H@iibH 5. FileVisitResult postVisitDirectory(T dir, IOException ex)
o (£ L vy [n] SCFal H s i A2 A iR, Pl A APRITH H%: FileVisitResult
visitFileFailed(path, I0Exception)
T R EERRESL, AT RIS A S A AT T AR
o 4k&Ei)iln) F—4~ff: FileVisitResult.CONTINUE
o 4kZEin], (UM~ Hog FALEMT [ : FileVisitResult.SKIP_SUBTREE
o GEZE TN, H LA BEU 0] XA~ SO 9 5 55 30 ( ANZ SR FE R — N H S RSk ) 71
FileVisitResult.SKIP_SIBLINGS
o ZL ). FileVisitResult.TERMINATE
AL i SRR, S Ui, X R E S M walkFileTree J ik i
i .

iTE: FileVisitor4d o 2 2Lk A (a2 R K TaES 42 A FileVisitor<Path>
Z h A 75, walkFileTree # &7 vA4E-4 FileVisitor<? Super Path> 3 %184 Ak,

{2% Path F& A $ VR ER,

(i %S SimpleFileVisitor SC B | FileVisitor %11, {HJ2 HEg visitFileFailed
Ji Bk Z AN A F A AT AL BT 2 ECREARZED50), T visitFileFailed Fik4dilih
K S E SR, IRk ],

fltn, FrEiICH RS T e TER g5 B % F BT A H
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Files.walkFileTree(Paths.get("/"), new SimpleFileVisitor<Path>()
{

public FileVisitResult preVisitDirectory(Path path, BasicFileAttributes attrs)
throws I0Exception

{
System.out.printin(path);

return FileVisitResult.CONTINUE;
}

public FileVisitResult postVisitDirectory(Path dir, I0Exception exc)

{
return FileVisitResult.CONTINUE;
}

public FileVisitResult visitFileFailed(Path path, IOFxception exc) throws IOException

{
return FileVisitResult.SKIP SUBTREE:

}
1%

{HiS T ER R, RN 28 5 postVisitDirectory Ml visitFileFailed Jiif,
&, DilaSFEB R RUFFT B B sk aliA seifF vl i SRk 7 BP 2 .

BN LR R, R ARZEIEE{E R previsitDirectory fll visitFile Jrik(
ZRALIR R . ViR #E AAE S PRAE R g R IR s fm e, TR R X A S
o HI, AT ERRMITRSEFAT .

WRART BAEVE A SR I — 1~ H R B AT 20384k, JBA FileVisitor £2 0By HAB T
LR AAER AR T . B, 7EMPEE M, TEESE M HRRTA XHZE, At
BhrizHok. T EGAEMER B A1y 58 A0 .

/[ Delete the directory tree starting at root
Files.walkFileTree(root, new SimpleFileVisitor<Path>()
{
public FileVisitResult visitFile(Path file, BasicFileAttributes attrs) throws IOException

{
Files.delete(file);
return FileVisitResul t.CONTINUE;

}

public FileVisitResult postVisitDirectory(Path dir, I0Exception e) throws IOException
{

if (e != null) throw e:
Files.delete(dir);
return FileVisitResult.CONTINUE;

}
b;

RalgRleRles Jati ity G Sein e s |
e static DirectoryStream<Path> newDirectoryStream(Path path)

e static DirectoryStream<Path> newDirectoryStream(Path path, String glob)
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RIS SE H e al DU P BRSO E R es . B ANk R S5 5 E R

g1 ob & UL g (3
e static Path walkFileTree(Path start, FileVisitor<? super Path>
visitor)
T 45 TE BRI BT I, FRRETI RIS N R TaX SR |
#| java.niofile SimpleFileVisitor<T> 7

e static FileVisitResult visitFile(T path, BasicFileAttributes attrs)
1€ 15 0] 3C 5% H 568, 1% [ CONTINUE, SKIP SUBTREE, SKIP SIBLINGS
Fl TERMINATE Z—, BRIASCHUEAMAEAHRAE 4k ZE D510

e static FileVisitResult preVisitDirectory(T dir, BasicFileAttributes attrs)

e static FileVisitResult postVisitDirectory(T dir, BasicFileAttributes
attrs)
fEv;n) H g2z Atz e g, BOA IR AEUTmARAE m 4k 2k i) .

e static FileVisitResult visitFileFailed(T path, IOException exc)
SR A R AR RS 7 SR (s B it S 56, WZO g0 . BROASE I E Rl i
S, R PR RERELLX A R AR . WRARAR A 5N, AT DA SN .

258 ZIP X4E%

Paths BAEERVIA X RE P AT, BEVEH P AR P a9 Xt AR nT A 56
SRS, HrhEATHMmZ 0L 21P SRS, WIR zipname EXAS ZIP XM A,
2 T T A VA

FileSystem fs = FileSystems.newFileSystem(Paths.get(zipname), null);

WHT— SRS, EAE ZIP SRR A S, MR SR, B4 M ZIP OBy
B XA A 2 AR A )
Files.copy(fs.getPath(sourceName), targetPath);

Hrr, fs.getPath X FEEXHFRG KL, #f'5 Paths.get 21,
G ZIP SCRY TR AR S, T DA B SO

FileSystem fs = FileSystems.newFileSystem(Paths.get(zipname), null);
Files.walkFileTree(fs.getPath("/"), new SimpleFileVisitor<Path>()
{
public FileVisitResult visitFile(Path file, BasicFileAttributes attrs) throws IOException
{
System.out.printin(file);
return FileVisitResult.CONTINUE;
]
D;

X 2.3.3 AR APT 247 H, ERERRZEZAE AT ZIP SCRRTHZE.
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[w]Siavi niodileFilesSystame 7 - ORI R s e B
e static FileSystem newFileSystem(Path path, ClassLoader loader)
if BT 2245 1 SO R G AR I AT, JF B 1oader A28 nul 1, IR AR KNS
E M MER AR GROE AR SO RS, R nl 53— ] DU SZ 45 5 A0 1 U R S 41t
ORI RG, AR T, XT ZIP XM RG A T RIMH 1, EEEZAT
LI .zip ¢ . jar 85 R,

| javanio file.FileSystem 7
e static Path getPath(String first, String... more)
W45 5 BT R R R A — AR

2.6 AFIRSIHF

R 2 B AE R GEHR T LAA FH R 40 A A7 S5 BURRE— 1 SO a8 SR — 3B “BRS™ #IA
b, RS, AT LS FE R AR —FE i), X RS M S E R RS £

2.6.1 PNIFMRE TR TERE

FEAT AR, e LB — 1545 G0 19 SOA-5 AR A7 LS SO ) CRC32 #4253 Fil
WRRF. fER—&PLaF F, 4146 IDK ) jre/

1ib HEH Y 37MB ) rt. jar SCHH A B 5 %25 TABERHLIERT E IR

AR R R, G0 T K I A [ B 2 2-5 H;Mf R

P 7R o HE DR R A 9.9
IEMPRER UL, 7R f e MPLES |, A GEHL ) 162 Fb

Hb it FHAT 2% ph A9 4 A ZERS bR — o5, (B Ll A7 B 85 7.2 b

H RandomAccessFile {hflii % .

Mok, K ERVSARI SR KL, (BB, SHEOLURHE, Hhed
MR R ER ., B—Jrm, XS RS SO NI e AU B A7 0 Al N AR

java.nio G{FENAFBLG R oA, T iR ] ZE

T, MU 3kis—~ il ( channel), @82 F0E8 SO —Rbdh g, EFRA0]
PAUI G AN AEBET . SCEE B AIL Tl LA B2 SO (et s ks 1% 146 55 1 E R Atk .

FileChannel channel = FileChannel.open(path, options);

SRS, a8 FileChannel 256 map J5 B M X A il il 13K 45—~ ByteBuffer, {4
AT DAFE e AH SRS ) SO DX S S, S AR A =

e FileChannel .MapMode.READ_ONLY : A=A gygg v X 2 Hiny, (B iizss Xy

A2 #4558 ReadOn1yBufferException 5 .
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e FileChannel.MapMode .READ_WRITE . J/=t: pyZE pp X Sl By, {R{a &tk # LA

S 205 B8 SCfFp, R, HALBS RS0 89 FR e ol B A BB BIE B Le s

M0, AT RN R T SCPFRR S AR U4 T R R TR VE R Y.

e FileChannel .MapMode.PRIVATE : Ff/=A Mg rp X RIS, {H2&EAME S X A4

S PR AP SR 1, NS R X

—HA T92op X, sCeT LA JH ByteBuffer 25H Buffer MM b L5 KLdiE 1.

2% h X SRR LS TR, B Rl LAl it get Ml put BAECRB SN E . B
an, el MR i o RE Iy b o 22 op X TP ) IF ST

while (buffer.hasRemaining())
{

byte b = buffer.get();
: C
A, R X AR AT REAL VTR -
for (inti=20; 1 < buffer.limit(); i++)

{
byte b = buffer.get(i);

.
fn] AR T 1 9 70 75 3 BE S 71 B

get(byte[] bytes)
get(byte[], int offset, int length)

Wi, A TR

getInt
getLong
getShort
getChar
getFloat
getDouble

FHRBEATESCHF At o — Db IE Y BEACS AU . IEnFRAITHRBNAY, Java XJ i ] 8 £
i DEAE AT HEFP AL, B, SR B DML AR 1 A HE R Jr XA #8850 1 s
HE 2 H s

buffer.order(ByteOrder. LITTLE_ENDIAN) :
TG vp XN T AU, AT AR .
ByteOrder b = buffer.order()

@ BE: X —xH R AR set/get & £
R EM X BT, fTLMEH TR k.

putInt
putLong
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putShort
putChar
putFloat
putDouble

TERA M IEHL, LA e ), S s i s M1 3] S .

PP I 8 2-5 T8 S0 32 MR IR SR B A ( CRC32 ), X4~ 8ol sl 220
HRHA W — A X R_RBECHRIF LM, HACHBMFERETESHEER MY, java.
util.zip @HEAEF—4 CRC32 2, ATLMER T w1 —F 0 F 5 R 50 .

CRC32 crc = new CRC320);
while (more bytes)
crc.update (next byte)

Tong checksum = crc.getValue();

F8: T CRCHEEA
CrcMath.html .,

CRC T8 475 FF A 8

— AN AR A m 69 AR, i & A http://www.relisoft.com/ Science/

T8, WA AR EEN— DA S 3AE R SR . (1E

LB, BRI PUE R TR AR — 75 N BAAOR BN B 8ds, me M EEE %

HAHE.)

REZAR T X FRE TR .
java memoryMap.MemoryMapTest filename

BFH$E 25 me

o L
aue 'w g p YL - K

package memoryMap;

import java.io.*;
import java.nio.*;

import java.nio.file.*;
import java.util.zip.*;

Irfi'i'

WO DE md @Y WM B el P s

=
[ T =

* @author Cay Horstmann

'

T
LS I

ryMapTestjava

e .,

import java.nio.channels.*;

* This program computes the CRC checksum of a file in four ways. <br>
* Usage: java memoryMap.MemoryMapTest filename
* @version 1.01 2012-05-30

public class MemoryMapTest

16 {

17 public static long checksumInputStream(Path filename) throws IOException
18 {

19 try (InputStream in = Files.newInputStream(filename))

20 {

1 CRC32 crc = new CRC320);

n

23 int c;

2 while ((c = in.read()) != -1)
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23
26
27
2
29
30
)|
32
33
34
35
3
37
38
19
40
41
42
43
44
45
4
47
48
49
50
51
52
53
54
55
56
57
58
59

61
6!
LT
4
65
G
67
11
69
10
1
1l
13
L]
15
76
7
I

crc.update(c);
return crc.getValue();

}
}

public static long checksumBufferedInputStream(Path filename) throws IOException
{

try (InputStream in = new BufferedInputStream(Files.newInputStream(filename)))

{
CRC32 crc = new CRC32();

int c;
while ((c = in.read()) != -1)
cre.update(c) ;
return crc.getValue();
}
1

public static long checksumRandomAccessFile(Path filename) throws IOException

{

try (RandomAccessFile file = new RandomAccessFile(filename.toFile(), "r"))

{
long length = file.length():
(RC32 crc = new CRC32():

for (long p = 0; p < length: p++)
{
file.seek(p);
int ¢ = file.readByte();
cre.update(c);

}

return crc.getValue();

}
}
public static long checksumMappedFile(Path filename) throws IOException
{
try (FileChannel channel = FileChannel.open(filename))
{
CRC32 crc = new CRC32();
int length = (int) channel.size();
MappedByteBuffer buffer = channel.map(FileChannel .MapMode.READ_ONLY, 0, Tength);
for (int p = 0; p < length; p++)
{
int ¢ = buffer.get(p);
crc.update(c);
}
return crc.getValue();
}
}

public static void main(String[] args) throws IOException

{
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9
80

51
82
33
84
i
8
§7
8
8
a0
a
)
9
LT
3
9
97
3
99
100
101
102
103
104
105
106
107
108 }

}

System.out.printin("Input Stream:");
long start = System.currentTimeMillis();

Path filename = Paths.get(args[0]);

long crcValue = checksumInputStream(filename);

long end = System.currentTimeMillis();
System,out.printin(Long.toHexString(crcValue));
System,out.printIn((end - start) + " milliseconds");

System.out.printin("Buffered Input Stream:");

start = System.currentTimeMillis();

crcvalue = checksumBufferedInputStream(filename) ;
end = System,currentTimeMillis();
System.out.printin(Long.toHexString(crcValue));
System.out.printin((end - start) + * m1liseconds”);

System.out.printIn("Random Access File:");

start = System.currentTimeMillis();

crcValue = checksumRandomAccessFile(filename)

end = System.currentTimeMil1is();
System.out.printIn(Long.toHexString(crcvalue));
System.out.printin((end - start) + " milliseconds");

System.out.printIn("Mapped File:");

start = System.currentTimeMillis();

crcValue = checksumMappedFile(filename);

end = System.currentTimeMillis();
System.out.printin(Long.toHexString(crcValue));
System.out.printin((end - start) + " milliseconds");

| java.io.FilelnputStream 1.0

e FileChannel getChannel() 1.4
18 (1 O 21 S NG S B B

—

an| java.io.FileOutputStream 1.0

e FileChannel getChannel() 1.4
12 [8] FH TV a3 4 I 1 8 1

| java.io.RandomAcce

ssFile1.0

e FileChannel getChannel() 1.4
iR [1] FHF 95 1A] XA~ SR YA E

an| java.nio.channels.FileChannel 1.4

e static FileChannel open(Path path, OpenOption...
FIHF 5 E B AR A SCiAE , BOAREOL T, T He T AL

options) 7
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A4k . path FT 38 38 (4 3CAF P 76 1Y) A
options StandardOpenOption FrZSH ) WRITE . APPEND. TRUNCATE_EXISTING,
CREATE {fi

e MappedByteBuffer map(FileChannel .MapMode mode, long position, long
size)

1 30—~ DSl e S B A
#4L. mode FileChannel.MapMode 25 W 1) % & READ_ONLY. READ_WRITE.
ay PRIVATE 22—
position MG DXk )8 i &
size FOR S5 DX 3¢ 11 /s

& S H 5 u,f AN N P e LR G sl a-w':a' CRar e T
nioBuffer 1.4 N SR e
Nl AR S R R A A

‘-.-u n.-:i"' "'.I""'J" "“‘:-1' Ilhll-

e boolean hasRemaining()

IS S R B 28 op DX A7 B AT SR X R X A AR B, MR [E] true,
eint Timit()

1R [ A~ o X S PR, RS AR T {E AT 5 — M.

o e o Byl 40 L N NI R R
e byte get()
MEYHTAL B ARG — 5, PR YA ER B T — 1,
e byte get(int index)
MAEE R T IR — 77 .
e ByteBuffer put(byte b)
o] S AT AL EHEA—TFN, SR ESS R T — 0, & B X A28 v XY
51 .
e ByteBuffer put(int index, byte b)
35 E BT HEA—F45 . RPN EMPIX T
e ByteBuffer get(byte[] destination)
e ByteBuffer get(byte[] destination, int offset, int length)
HE X P FHRIER T A, SFFHEAMEAXI, 358 R0 & m AT
BaEANTF IR LE, MREZEWXAB R, BARASSEAMEMFEY, Il s
BufferUnderflow Exception, 1R A[iX 128 W X5 .
# 4. destination BIH T F 1

offset TR L X B A2
length S5 75 (X A

e ByteBuffer put(byte[] source)
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e ByteBuffer put(byte[] source, int offset, int length)
7 B P 8 BT A B AR X T AR A GE P Db, R 2 i A ]
B G A FI R E. MREMX AR, RAMASEAALMFY, JF
BufferUnderflow Exception, i&[aI3fiX 4~ b X 5| H .
A4k source  EEHMEA
offset  LHH XIH W&
length  ZEH XA
e Xxx getXxx()
e Yxx getXxx(int index)
e ByteBuffer putXxx(Xxx value)
e ByteBuffer putXxx(int index, Xxx value)
TR U — 4 — gEHI . Xxx B Int. Long. Short, Char., Float aff Double i
H—1T
e ByteBuffer order(ByteOrder order)
e ByteOrder order()
B E e AR H FE W, order #Y{l /& ByteOrder 5/ % f BIG_ENDIAN ulf LITTLE_
ENDIAN H ) —~,
e static ByteBuffer allocate(int capacity)
fit A 5 e R I,
e static ByteBuffer wrap(byte[] values)
M AR AR R X, %28 M DEXT 45 e B A% .
e CharBuffer asCharBuffer()
MEFFENIX, BRI NEWX A%, A2 o X A9 78 SR AR X e o X
ik, (HRZFFEWXA ACHiE . FRIRFFRD.

e char get()

e CharBuffer get(char[] destination)

e CharBuffer get(char[] destination, int offset, int length)
MGX AR oh X 9 M /T2 B bR, RI— char {H, 8(F 1 LEINRIETA char {H,
BRI B A7 B ) AT AS Bl A A BE A AT . e BT IERR R this,

e CharBuffer put(char c)

e CharBuffer put(char[] source)

e CharBuffer put(char[] source, int offset, int length)

e CharBuffer put(String source)

e CharBuffer put(CharBuffer source)
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M PE X B Y BTALE LS, E—4 char i, & —PHEAITE char 4,
SR G RO M AT sl G BT A S BT . 24 8CE B9{E R M CharBuffer 52 AR,
R EEA T A BIR TR A iR this,

262 ZMEREFELEH

TEA N AE e g isE , FRATTRIEE T 80— A 52 o DR 25 A S b sl 04 1R %88 Al S 4 X 4k
AT o] LA FH 87 22 A0 28 o [X 3k 13525 A /N B {5 Bk
ARG T ZEHLA 4 Buffer XP5 I FEARERAE, 20X 2 th B A A1 (6] 28 RY i B0 A B

B4, Buffer BR—THIRE, EAREZHAMKTE, 115 ByteBuffer, CharBuffer,
DoubleBuffer, IntBuffer. LongBuffer #l ShortBuffer,

H&: StringBuffer £ 5k FREA £ 4,

e, &R AR ByteBuffer fil CharBuffer, WA 2-10 fras, BE-22 mp X R
HA .

o —AaF, EAKEARENE.

o —NEELE, FT—MEKENMITES.

o —/RMR, MEMITIEE WA T XM,

o —MAIERAFIL, HTERE —MLZARS HERE.

! -. !
 B/E ﬁ;ﬁfﬁ ! RIRBSMIE S

s -J*-hﬂwmwwﬂf?.
4 ! 1
|
1
{

E 2-10 —4ZFEmhiX

PCEE(E R T i i 254

0 <AHFRR<ILE<RMBR<%EF

R MX P EZHWREPIT "5, RIGEAN" B, BEFRINITE—1TEWmX, E—IF
i, EMMERNO, FRRETELRE., RINTAKHIEH put BEHRMBLX A X, 24FR107
FER T A B EHE B A S RS R B A 5 DR, Sz B ARRE T

IXEFPE R F1ip FiBA B E S S A B, MR EE A E 0, BIFETE remaining Jr
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ok P ERA (BiREIFEE “FR-4257), AWHEH get, ERNAFZPIXPA
HEEAZE, VH clear G p XA F —IKEIEIMELFHER . clear AL EE 75 0,
IR PR & 7 Bl 7 K

o AR AS R B b X, 0] LA{H FH rewind 5§ mark/reset 77k, VE4N N 4504 A B API
R,

FAREE P IX, °] LLIE &t ByteBuffer.allocate i ByteBuffer.wrap XA
b

RIG, AILAAE A i Bde a2 vb X, skERE X PAES B . fl.

ByteBuffer buffer = ByteBuffer.allocate(RECORD_SIZE);
channel.read(buffer);

channel.position(newpos) ;

buffer. flip();

channel .write(buffer);

R —FEEE A R, AT ACRENLI R S

- A T e it e Lk R 3 S o e v
L fA T g rLIes L b
n g G - & 0 N - [ . - O :
L A T L L BN R S R PR e

e Buffer clear()
A BEAE 0, AR EIER, FEX MWK T MR, &0
this,

e Buffer flip()
R R E R, R AEREAE 0, 5 h X O AR, IR (]
this,

e Buffer rewind()
WS LB EE] 0, FHORFFARAAE, (#5422 b DX BT A ] A9 (R A8k
%o 1R[] this,

e Buffer mark()

XX briciR BRI E A E, &M this,
e Buffer reset()
KXo XA E R EEIbR G, WM AFEhRiC /o al LR BEA RS i, iR
[B] this.
e int remaining()
iR [ A EE A BT S A E A RO, B RR S48 2Z E A 257
e int position()
e void position(int newValue)
1 [B1X NG M X RO
e int capacity()

B [ X A2 i X R AR



HoF A LHHE 105

2.6.3 XFmeivls

FIE— T 2R AT R r T EE 2Rl — - ST g e, R, XEERrfELARE
Fho G TS . AR B E S EIRIR . USR] LA deax A (e, & nT DA il X 3¢
{F sl S P RS T S i )

fiB A ) o FH R 0 FH P (4 O S A A — S C B SO PR, 24 7 90 FH A R FH 1 79 A~ 5
falest, X RSB SEAT AT RE 2 [l A A B XA ECE U . FEXAPIEOL T, BE S B N i B
ERXA S, U B R I A S g UE Y, B A BRI TR B X SR B
A2 HAE X R R,

FEGE — 30k, ATPLEH] FileChannel 29 1ock 8§ tryLock 77

FileChannel = FileChannel.open(path);
FileLock Tock = channel.lock();

Ay,

FileLock lock = channel.trylock();

F—T VR =B ZE 5 ]R8, M5 AR S BIaR [A], E20R F 81, EATESIA
APRAR B TE O FaR [ nul 1, XA SCPRR R FFBUERTS, BRERXA@EECH, SCE 8 LM
T release £,

AR T LAGEL L T ) 98 FH A A Y — 843

FileLock lock(Tong start, long size, boolean shared)

L
iy,

FileLock tryLock(long start, long size, boolean shared)

iRk shared tr&hy false, MIBE AR HWEES, MURA true, NEXRE—I
B8, BN RN A, R AT RIS A8, JFERT A BERE R G
Ah SR, [ AR W] BB S TR R AL TE B R RS B A Rk S B, A FileLock 28/
isShared J7i% A A vl /R B F5 AT Ui 28 8

EE: wREYR T IHGAES, AR ERMGHE KRBT TH LGRS, F4
MK RN RIS, R ANFET, "TuliE A Long.MAX_VALUE %
TR,

BRSO, SN —F, BAFE— try AP PATRHCBE Ak -

try (Filelock lock = channel.lock())

{
access the locked file or segment

}
e, SCHFmBPLHDRHHE T HRIE RS, TS ETEERNILA:

o ARG, XIFMBL LU VMR, WR—NHARGER 2B, EI5IERT RS
#5—NHIF A B B SKF AT E #RAE
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o TEMLL RS, AREIEBUE — 4~ SCIFAY [a) ik e g 3 N A
o FHIJE B Java IBHIPLEFA 0. WERA WAt B4~ EPLE s (B
Applet AN HIREIF R sh4% ), AP AENIA P e — PR — P TE R — 30 B ry i,
IEH Vock Fl tryLock A, WEREBHIPLE SALER Xk EFHA T H 4P ES
1, I8 XM Ji i %4 overlappingFileLockException,
o (E—Hu ZE G, KM il SR A Java B HLOLEF G AR E SCHF E R BT . A
e, TE R~ S F kg 22l E
o TEMZ S R G LB e S e BEHCH T R Geny, DRI /S Jat ke 5

a7 java.nio.channels.FileChannel 1.4
e FileLock lock()
EREA O EARTG— A S B8, XA i B 2E . ARS8,
e FileLock tryLock()
ER X EARG— 1 i, sl e X RS i e ol FigF] nu1l,

e FileLock lock(long position, long size, boolean shared)

e FileLock tryLock(long position, long size, boolean shared)

TESCPRR— A X B ARG, 5 S S B2 H R, T 58 — A e e Dok

ARAFHIT R 0] nul 1,
#dk. position g A K Bk R A 3
size T E X IR

shared true HALEEd . false Jyyh b

e void close() 1.7
BERGX B,

2.7 IENFEET

W £ ik X, (regular expression) HIT45E FAFEIEIAL, PRATPAFEATA0] s 22 (VL VL Al S o
FRE R AT R TS T EW A, #lan, RITA — 1Pl r a2 K E N HTML
AR A BEHEN, TRIETAR <a href = ", "> BEUHFRT R CHU H A9

AR, FEFEERH, PRI AR, AT BRI E AR RIS A R
HEMUCHED, XEEE R IGIEAIN;, MR A — R, ERT A AR E AiEk .

TR ], )Rk

[Jj]ava.+

VEEC T ST AR BT A 74T 5
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o F—ATFEEE T8k j.

o & PR = FhEE ava.

o IR A A Hh — AN el 2T B AT R R

fltm, “F4FE “javanese” BEVCECIK MR IEMFIAX, HREFAH “core java”

¥ ANPEAL .
EURE UL, R T A RE s, DI IE N REN & L, i, XFK
LRGN, — /DB R EWAIELS SRS T .

e 545 % (character class) & — P FEEFE S PR BN FAE, Flln, (951, [0-9],
[A-Za-z] & [~0-9], XH “-" FmE— Gl (Frfi Unicode {F%7: M4~ 7t
ZWNIFRF), W~ FRE (BR T EFRZ NI A 7).

o INPFFLEPaET “-", WABELMES —maliiRs—m; WRERT “[7, BAE
AR — 001, R B A7, 4 Enl LLUEBRIF IR B 2Z AT . Hod,
RS “L” 1\,

o HiFZHEMTFE, Han\d (BF) fM\pi{Sct (Unicode IR M), iHAFHE2-6

I 2-7.
F2-6 EMFRERIEZE
Fixst ik r i
P
c, B -=+21| (OI\~$ Z5b FIF ¢ ]
(R iT e (EfF 2Z 90 F4F, &7
DOTALL s 9 i W I s AT 52 67
\x{p} FrsaEd Sk p B9 Unicode #5553, \x{1D546}
\uhhhh ,\xhh,\0o,\Ooo,\Oooo | ELA5 4558 17 el 5\ JE I i 35 o \UFEFF
\a,\e,\f,\n,\r,\t Wl AT (\xd 7)), ¥ AF (\x118)), #]| \n
BAF (\xi8))., #ArfF (\xlAl)., I8l % &F
(\x1D}). #HHH (\xi9])
ee, e [A,ZI00 3G | BN TFFER c B H FZ5F \cH EiB#FF (\x(81})
W, si#HEel\] _? Z2—
e, e S [A-2a-20-9]| FfFc \
AN
\Q...\E s 5 G515 2Z B B r A 71 \NQC. . ONEVERCERFER .. )
PH%E
{'C|Cz.,-]. J:i-.‘rp C,%#'T"_f_ﬁ- {I.f"]['i'l Cr. C:‘ “'ﬁ_ﬂ%ﬂ‘]$ﬁ [u—g'l'-]
LEM c-d, BNHFRFITE
[~...1 A FHEMFME [A\d\s]
[...8&...] FrIEm AR [\plL}&&[*A-Za-z]]
\pl...},\Pl{...]} EABE LFRHE(ZRE2TD;:; EM| \piL) PLAE—4 Unicode £},
M i \pL thVC B X 4~F i, wTLL 2
[ R R 5 I R A U E R
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(%E)

FiAX

I

™~ Bl

\d, \D

# ([0-9], Y& 1F UNICODE_CHARACTER_
CLASS frils i BN #e7n \pDigith); &£
¢ 5

\d+ E—PEFR

\w, \W

i ] F 4T ([a—zA-20-9]1, ¥ 7F UNICODE_
CHARACTER_CLASS #7 & # & ® nt £ &=
Unicode HLin]"#4F ); EM#ME

\s, \S

25k (0 \NPNENA\x{81], % #{F UNICODE_
CHARACTER_CLASS b5 & # & B B # =
\plIsWhite_Spacel); EHI4pE

\s, \sx f i 7T 2 ()% 7
E

\h, \v, \H, \V

AR BT, BEHEATA, B8

#ME
Fr 5Nk £
XY (EA] X P EYF AR, S5 m R BAT T Y | [1-9100-91* Fom B A AT FF
) FFF [ IE 38X

XY (B X 5 Y e AT

A

(X) ik X FULREC CCOA %) AR AR g S| FH Y
A

\n 55 n 4l (['"1).+\1 9] LA VT i 'Fred'
M "Fred", {HEAHEICHE: "Fred'

(?<name>X) AR5 45 44 FICAL Y X '(?<id>[A-Za-2z0-9]+)' 1]
VIligk# 5 id BVLAC

\K Lname HA 2454 \k<id> A] LAPCHC# 7 id B4

(7:X) FRFEEHRERETE X fE (?:http|ftp)://(.*)
fE :// Z R ILALE \1

(fify. .. 1 X) VCRR{E R AR bRt (25 - 2| (21:4pe?g) 1 A /NG A RUR

(%o -2 X)), HfE|RFIMX ) UC i

[dimsuUx] [

Hib (?...) iff2:[%] Pattern API 3CHY

&id

X? A[ ik X \+7 Ak + 5

X*, X+ 0WETX, 1 BT X [1-91[0-91+ £ KT 10 %

Xin}, X{n,}, X{m, n]

n X, Eba X, mPntX

[0-711(1,3} &2 —{i® ={inY
J\IE ¥

Rl o i, 7 SR DR S 22 Hip SE =i
Hie J6i VG AL

(D) o Fl AR R RS AR
K 11 & i )

O+, Hi Q0 R—Ria#RAN

di AR, FEAS B3 A OO F 3RO I
VCAC

CLA Jeet DLARHG| R
I, AT PR S
| A RO D D K
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(2E)
ik " = 8

i R CES
A, S WAL SR ( 8UE Zr8Ch | ~Jdavas TLECH A oY Java 6f

SMEERIT) Java R 1T
\A, \Z, \z WARIFL, SIARSSE, A W]

R (EZ TP A EETL)
\b, \B Sialth B, AEqEih R \bJava\b [Lf{ #ii5] Java
\R Unicode 1741 R 1T
\G Al —~PC RS S5 R

x27 5 p—EEANMENEZHEEF
FRHELZF R B

posixClass posixClass Ji Lower , Upper, Alpha, Digit, Alnum,

Punct, Graph, Print, Cntrl, XDigit, Space,
Blank, ASCII 7 —, ¥ <={ UNICODE_CHARACTER_CLASS
b i A (1 B A R O POSIX Y Unicode 2

IsScript, sc=Script,
script=Script

Character.UnicodeScript.forName ] LA (14 4

InBlock, blk=Block,
block=Block

Character.UnicodeScript.forName nf P& f4h

Category, InCategory,
gc=Category, general_category=Category

Unicode il FH 73 2 i i 7 4 s W 4 44 F

IsProperty

Property J& Alphabetic,Ideographic,Letter,L
owercase,Uppercase,Titlecase,Punctuation,
Control ,White_Space,Digit,Hex_Digit,Jdoin_
Control,Noncharacter_Code_Point,Assigned = —

javaMethod

i Hl Character. isMethod JitE ( WAL 0 89 E: )

o K4l LI S Ef1A SICE, HinfErimnaEbi ava F4F,
o  fFS ] LIVCAAEFAF (A n] GBEARFEIT LA, X THRERIEE ).
o (i FH \ FE R SUFEAF, ldn, \. DCRAa)-S-ii \ DCC Rz bk

o " il § rnl|IEiC —Fr iyt Sk MZSE .

o MR X Y RIEMIZRIAS, P4 XY F£on “(EAT X AYPCHC/ HIBRFEE Y AIILAC”, X | Y

Zern 4B X 50 Y MUCEE” .

o VRAT LAt ia)iz F B &R0 X XH 1 A1) XM 0 Pk Z4) 5 X7 (0498 14,

o BUATHALT, Htia B VTR AE (8 N VCACAR I I B KT e T & YR, 7RAT UMBBOX Fb
18, R HES 2 (R al A asUome, Wt UChtm/ MR U) sifdi s
2%+ ([ Ak AR ICAS, o A& DCAC e, BT AcHE KA E B .
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i, 474 cab ILfE [a—z]*ab, {HREAVLAEL [a—z]*+ab. {F5—Ffyidh, FihL
[a-z]* HILEFFRF ¢, HHFAF ab PUfidiz i =X AP il 7 (HREREEMRA [a-z1++ HIL
RCF4F cab, AR AR AR 745 oL VLA

o FRATME A K E L Fika, HrpHAMIES O FHERX. Flin, ([+-12)([0-91+),

SRIGIRAT LR I CDC e , i HaR BIREAH YDA, a8 H \n kg | A4, K
o BHEHS (AL HiR).

filtn, TR R e A GEIRA A IEN Fa kS, ek 1A aER o
il 2K

[+-]17[0-9]+|0[Xx] [0-9A-Fa-f]+

R, FEEAENRAEMEFAZEEZE, LEFEEIFREeHER. &
EERALSH AR T —8, HREEMEHDY EMHFEEFZ S AL 25, Java iE
k=0 A iE S Perl 1G5 B EE MR, HEIFAZ 22—, £ 2-6 &R
(4 Java iIFEE PR A 45 . X TIENRRGEENE Z(E 8, TLRORFCT Pattern X[
API SCH4F1 Jeffrey E. F. Friedl i) { Mastering Regular Expressions ) (O’ Reilly and Associates,
2006).

TF ) 2235 X0 %) e T B P v B M S P E A AP R 2w S ELRC. P oz 1 el
Java ¥4 5 LA, HEMERIENRICHFFAFEWE — Pattern 3 5. ARG NIX
PP IR —> Matcher, FFRHE M matches J7ik.

Pattern pattern = Pattern.compile(patternString);
Matcher matcher = pattern.matcher(input);
if (matcher.matches()) .

X AN VC AL B8 i85 AT DL {a 328 T CharSequence 3 125 9% 4, &N String .
StringBuilder #lCharBuffer,
TESIFX N, RAT AR — el i, Bl

Pattern pattern = Pattern.compile(expression,
Pattern.CASE_INSENSITIVE + Pattern.UNICODE_CASE);

o # ] ATERC e E B
String regex = "(?il:expression)";

FHEZES TRt
e Pattern.CASE INSENSITIVE sf r . PCREC“AFFA ZBFAHM AT, IS T, X
R H#% I8 US ASCI F4F .
e Pattern.UNICODE CASE 5f u: X5 CASE_INSENSITIVE 4 &I, H] Unicode F
K /NE R ILHEL,
e Pattern.UNICODE CHARACTER CLASS m{ U: i%#f Unicode “FAFA{0HF PoSIX, Lt
Zi% 1 UNICODE CASE,

e PatternMULTILINE s m: ~ Fl$ VLECTTHOHF LIS, AR AN T LS E.
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ePattern UNIX LINES uid . fEZITHEIIAILH: A~ A $ B, HA "\n' #iE G EIT4
IEFF S

e PatternDOTALL 5% s: X Mk, . fFFSVCERTA 7, BFTL IR,

e Pattern COMMENTS & x: ZFHFEMFAITERE (M # Blfr KB ) Kok ZmE .

e Pattern LITERAL : iZBIFCK#0E v HIRAY, LATRSEHICHES, KRR /NE T LAY
2= BRI

e Pattern.CANON EQ: #[E Unicode “FAFMIERISEM 1, #ln,u FWiRE ~ (258 5)
DL G

B 5 PR b A BETE 1IE ) ik =K N FR 48 € -

IR EAES AR PICEICE, IFan] LR i8] .

StreameString> strings = . . .;
Stream<String> result = strings.filter(pattern.asPredicate());

HEG Bvp & 1 PR fic (= ) 26 iR =K/ v A 455 88
AR IE A =0 5 BE 4, R4 Matcher X4 n] IR /RBEHA A . R

int start(int groupIndex)
int end(int groupIndex)

B AR e R R RS I MG R Z G RST| .
AT DL e 8 T A A IR U R AR R

String group(int groupIndex)

FEE O M A, M T — LR 4L B RS 1. W groupCount J5ik ]
LIRS b R . X T RAKH, [ Tk

int start(String groupName)
int end(String groupName)
String group(String groupName)

i SRR AT S HE R R, Bilhn, BOSFRATA T AR
(([1-9]|1[0-2]):([0-5]1[0-9])) [ap]m

UNESE T
11:59%am
M2, PLfdares4itd T el .
BHERS Fria R FHE
0 0 7 11:5%m
1 0 5 11:59
2 0 2 11
3 3 5 59

FEFF I 5 2-6 AR i A — R, AR ER AR FILA R R/, Bl RFTED
AR FEHILE, SR ACRAR, HHRXOEHA, BaX ) EPRHES
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fTEMB AR, Bilin
((11):(59))an

= - = — =
a

o

package regex;

import java.util.®;
import java.util.regex.*;

}H.'i'
¥ This program tests regular expression matching. Enter a pattern and strings to match,
* or hit Cancel to exit. If the pattern contains groups, the group boundaries are displayed
* in the match.
# @Gversion 1.02 2012-06-02
* @author Cay Horstmann
|
/
public class RegexTest

{

Rl O e R A o Rl P s

T e T .
e hed Pl e AT

public static void main(String[] args) throws PatternSyntaxException
{

Scanner in = new Scanner(System.in);

System.out.printin("Enter pattern: ");

String patternString = in.nextline();

L e e N =
e S Ul e O sd &N

Pattern pattern = Pattern.compile(patternString);

Pt
Pk

while (true)

{
System.out.printin("Enter string to match: "),
String input = in.nextLine();
if (input == null || input.equals("")) return;
Matcher matcher = pattern.matcher(input);
if (matcher.matches())

{

A Pl P Pk Pad Pl R Rd
= B o S gy e de e

System.out.printin("Match");
int g = matcher.groupCount();
if(g>0)
{
for (int 1 = 0; i < input.length(); 1++)
{
// Print any empty groups
for (int 3 = 1; J <= g; J++)
if (1 == matcher.start(j) && 1 == matcher.end(j))
System.out.print("Q");
// Print ( for non-empty groups starting here
for (int j =1; ] <= q; J++)
if (1 == matcher.start(j) & 1 != matcher.end(3))
System.out.print('(");
System.out.print(input.charAt(i));
/[ Print ) for non-empty groups ending here
for (int j = 1; j <= q; j++)
if (1 +1 != matcher.start(j) & 1 + 1 == matcher.end(]))

B I e T I o P e o N v T v
O s O A e hea Pad e D DY O e CFF R B e Td ek

o ) "'.F.-.' y o g <E W .. -~ .'." . .!l ; * i ¥ i 4

] 4 A o R e R A e . Fy 0 W e [ ' o
- i o L 4T 5 b - Iy ¥ ¥ R e = o L
I R S R D e T T e R
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" System.out.print(')');
50 }

51 System.out.printin();

51 ]'

3 }

54 else

55 System.out.printIn("No match");
56 }

57 }

58}

R, A A R A A0k DT G 4 i s A, 0 HUR AR R AP — e A LR

0 FF 258, BORTT LA Matcher 250 Find B R A RVCACNZE, MR [E] true,
f#i il start fil end H R ERICRMINE, REFARMTITEHN group Jr ik HRILIC AL ) F
P

while (matcher.find())
{

int start = matcher.start();
int end = matcher.end();
String match = input.group();

 F
P 1 B0 2-7 XX RRBLEI AT T AL, BN — Web JUI_E AP @G A, T

ENEN]. AT BTEAEF, W EEMSITPRMA—4 URL, #il4n

java match.HrefMatch http://horstmann.com

I - o L Ty - T oy 8 b ] T ol -'u"l' JALRY, % L .
| - pellr o L ] - - . . - kT

- | ' --;"_‘__-. F_-l T L= BT g=] . = i | } ‘r e e o *_‘9 -BE_
'-I. ‘s h. » N 1 . -.".'r- " S i i’ '.-" A ] 1 i : s - L i L + 'h %=

| T =k =

package match;

import java.io.*;

import java.net.*;

import java.nio.charset.*;
import java.util.regex.*;

!'i'i
* This program displays all URLs in a web page by matching a regular expression that describes
* the <a href=...> HTML tag. Start the program as <br>
* java match.HrefMatch URL
* @version 1.02 2016-07-14
* @author Cay Horstmann
b
/
public class HrefMatch
{

WD D = O S e oAb PRl e

= O e e e ek e
[ T S T R e

public static void main(String[] args)
{

try

{

// get URL string from command line or use default

Pud B et e e
T T ]
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1 String urlString;

3 if (args.length > 0) urlString = args[0];
2 else urlString = "http://java.sun.com";

25

2 // open reader for URL

27 InputStreamReader in = new InputStreamReader(new URL(urlString).openStream(),
28 StandardCharsets.UTF 8):

29

30 // read contents into string builder

i StringBuilder input = new StringBuilder();
2 int ch;

3 while ((ch = in.read()) != -1)

3 1nput.append((char) ch);

15

I // search for all occurrences of pattern

37 String patternString = "<a\\s+href\\s*=\\s*(\"[A\"]*\"[[A\\s>] *)\\s*>";
1] Pattern pattern = Pattern.compile(patternString, Pattern,CASE_INSENSITIVE):
19 Matcher matcher = pattern.matcher(input);
40

i1 while (matcher.find())

2 {

3 String match = matcher.group();

4 System.out.printin(match);

65 }

3 }

1 catch (IOException | PatternSyntaxException e)
48 {

49 e.printStackTrace();

50 }

51 }

2}

Matcher 25 replaceA11 Jy B (F M) 2 1K =X PR 00 Fir A b 00 ) 3 i 7 45 o ok B i
fan, FiagdEA% A B RS RR # T

Pattern pattern = Pattern.compile("[0-9]+");
Matcher matcher = pattern.matcher(input);
String output = matcher.replaceAll ("#");

B AR A E X RPN sn BAAFEAME »n YL, $iname} i FF
PO RA AT, FIIERANIFERN \$ RFREFR AP T 1§ F17.

WMARFFFRPRE S\, (HE ARG EN R4 i B s, A2 minl DL
matcher.replaceAll(Matcher.quoteReplacement(str)),

replaceFirst J ol R Bl — AL,

BiJo, Pattern 84—~ split ik, ErlLIHIENZFR KA RICE R, IR Hi A
SEIRFA R . B, TRES T LU A B IE, R AT i TR A
T E PR GT 5.

Pattern pattern = Pattern.compile(™\\s*\\p{Punct}\\s*");
String[] tokens = pattern.split(input);
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WRAZ A4, B4R LA HEHIRIBUE] -

Stream<String> tokens = commas.splitAsStream(input);

UNSRAS O P PR AR, IR AnT A String.split Jrik:
String[] tokens = input.split("\\s*,\\s*");

e static Pattern compile(String expression)

e static Pattern compile(String expression, int flags)
I IE T 26 A A R A iR 3 — A PR s b BR DT AC B3 g b,
744 . expression 1E k3K
flags CASE_INSENSITIVE, UNICODE_CASE, MULTILINE,
UNIX_LINES, DOTALL f CANON_EQ friiHfg—1~
e Matcher matcher(CharSequence input)
R [al—/~ matcher X4, 40T L&A XA VLA .
e String[] split(CharSequence input)
e String[] split(CharSequence input, int 1imit)
e Stream<String> splitAsStream(CharSequence input) 8
s A EI AR, HPEEXTEE T aRAMIER. RREPRCHAE, 2RAHIERIC
) —ifar .
A% input T F AR IC B AT
limit e = A A AT R R RO, WREAEH T 1imit-14
VCRCH 7B fT, R 208 o] i 8CA a9 i s — st 6L 3 B A 3
AT EIRE A, R 1imit<o, AR/ AEBEE >3,
WA 1vimit B0, FARENZEFAFRHAZE TR HIE
.

] ava.ctcogex atcher T4 G TR T
e boolean matches()
SRR A VLECEL S, W& ] true,

e boolean lookingAt()
n ek A I SLCECEI, NLRIE] true,

e boolean find()

e boolean find(int start)
A P —ULfe, PRI [ H—ULEE, WR[E] true,
A start HiaE R RS L E

e int start()
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e int end()

A E T U SPAR G G K ) S= = U D
e String group()

3 171 4 Hij i D L
e int groupCount()

iR [ A R RO
e int start(int grouplndex)

e int end(int groupIndex)
iR 1] Y AT AL 4 A A T B S R 2Z G UL
A% . groupIndex BEALES] (O 1 JFER), s FRBAILACH) O
e String group(int groupIndex)
iR 9] DT FC 45 58 BE A A F AT 8
#~4¢. groupIndex BEH RS (1 JFER), =& RAENILACH 0
e String replaceAl11(String replacement)
e String replaceFirst(String replacement)
352 1] A DG P 28 4 A 2545 A3 2o K T A DT BC 8RS — 1 DT e A B e AT R B R 2 S O 74
z N
%4 replacement B v, BT EH $n R RFHAGIH, XY
TEHN\S X REFRPAET ST
e static String quoteReplacement(String str) 5.0
I str REIETAE \ H S,
e Matcher reset()
e Matcher reset(CharSequence input)
A VCEC SR AR A . B AN B DT A BEH T 5 — AR A . XA T AR
i&[E this,
RILAEE 2B D) T 7E Java P AR HHARAER ITSEBEAY, dxd B ZRE A 1 HERg Ry 1
i, fEF—&d, WAV TPTFEN XML 23840 2 .
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A XML #{iR A (i Rfn 2523 [6]
A f#BT XML 3CFY A T AT A%
A BF XML SCFY A R XML 30
A fIiH] XPath &N {5 8, A XSL ¥

Don Box % ATEH A EM ( Essential XML ) ( Addison-Wesley ittt 2000 4 H i) BT
SRR R . AT B HRiciE 5 ( Extensible Markup Language, XML) 2T
Java, BOHEER . MRER, RAMREILERFDGER R W, IEWREEARTE S
HHIN, XML 2—FHEH A AN ASHWE B ME AR . XML T AL MFIE BER
Fargssy. B, XML IFEARETREZS, IR B A G 1 b ME R RS FE A A 28 1
XML, M4, XML AE{HEA il Java FiR ik, A5 Java BEAHREF. M 20 40 90 4EUK
LA, IBM, Apache A IF £\ 7]l — EAER B &2 T XML Zb B & i & Java [, Horp
KR RS ERRE S H T Java F 5,

ATEEAE XML, IS T Java B XML 54t —WEEA:, FRATRFFR (] i Ak b
i ] XML @) ; il i oaZif R W i A XML, s FDH B i e, R
EIN AR )

3.1 XML BtR

8 1% 137, IRESA Wit B (property file) XHiARIFRCE . JRESCH
& T —44 /{axE, filn.

fontname=Times Roman
fontsize=12
windowsize=400 200
color=0 50 100

{RA] LAH] Properties 287 84~ ik FH b i A X EEM IR A S F . X B — MR I B9 FF
¥, HXAAE, (EIFZENT, BEMENGE RS LR, B A R 7 Ei
RbEE . N, T FEflF R # fontname/fontsize 1i, i FILATF (0 B — 004 B AF 5
[ X G2 ) EEK

font=Times Roman 12

A, XX FIRR TR IR T, R E FRZTEM SR, FHER/D
EAETF IR
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J&PESCIF R B E— R — i 2 S5 . IR% W 28 BIFF R T a2 K58 )
i DRI A Ry PRAE -

title.fontname=Helvetica
title.fontsize=36

body. fontname=Times Roman
body. fontsize=12

JEPESCPFRE ZNAY o0 — B R R B B ME— 1. WOREBAFR—ME S, MW &5 —1
A I, Bl

menu.item.1=Times Roman
menu.item.2=Helvetica
menu.item.3=Coudy 01d Style

XML #& 0 d T ixXsem s, HAEREWHRRIZRG W, X HEeE SO g E
iﬁﬁu
AR B ) XML 3CHn] Bk -

<configuration>
<title>
<font>
<name>Helveticac/name>
<51ze>36</s1ze>
</font>
¢/title>
<body>
<font>
<name>Times Roman</name>
<size>12</size>
</font>
</body>
<window>
<width>400</width>
<height>200</height>
</window>
<color>
<red>0</red>
<green>50</green>
<blue>100</blue>
</color>
<menu>
<item>Times Roman</item>
<item>Helvetica</1tem>
<item>Goudy 01d Style</item>
</menu>
</configuration>

XML HURES RIAZ R G, T HEERICRE A2 OO

B EiAE PR, XML ISCHMBEIER W, 5 HTML SCHHER ML X2
), A XML Al HTML 4% 3C e 7 & 09 475 e 8 147 1215 7 ( Standard Generalized Markup
Language, SGML) MIfiTEIES .
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SGML M 20 tit22 70 FACTF ek HH TR 8 2% S 850 . B Il 7 — SE SR X ifg i
SCHR B TR AESP B Pl TP HUY T, $RSEAE CHLE S . {H S, SGML AH Y& 44,
A A MR RAT. &A% SGML Wt 208 £ % R P2 SGML A BB &80 Her. &M
AL B R SCRY B AR B L SCRY R B i B DU e T2 G, SRR 83 1 m] LA i/ 5 A 1 PR G
[FEHAEM B A SR, XML #8307 — 1 T HFER ) SGML i fb 4 . F58 5 155 00
—F, IR AR P EEF, XML 37 BPAE 3] T LK — ELAE PRkt SGML /9 HT P Y B 16 7

FE&E: 4 http//'www.xml.com/axml/axml.html 4t =] ¥4 4% #] — A~ &7 Tim Bray i # 69 XML
FRAE GG A R

JRE HTML Fl XML [A)5E R, {ERPI#E 2Z 6471 4 T 220 X .

e 5 HTML A[F], XML & K/NEfUSM), #lan, <H1> fl <hl> ZEA[F# XML 5%,

o /E HTML , SR M b F 3Crpaf LL4riis ok B 2 Br g ali 41 R 45 2, TR 4 45 o bR 4%
(4 </p> 8¢ </14>) WUl LA B, WAE XML "P45 bR g 46 %0 A fEAT B

o 7 XML v, HAG BANBREE M A M R &5 AR e R L LA / 458, ki <img
src="coffeecup.png"/>, X, MEHTAFEIAIAAG EEA4R </img> %8 T .

o /£ XML tf, BYEEWLMHS S5k, £ HTML H, 515 Za A0 M, ),
<applet code="MyApplet.class" width=300 height=300> %} HTML ¥} &4
50, (HEX XML RRNEAGER . £ XML, SRS, in, width=
"300"

o /£ HTML P, @A n IR, Wi, <input type="radio" name="language"
value="Java" checked>, 7E XML 1, Firfy @ PELZE&84 i@ PE{EH. b, checked=

"true" B} checked="checked",

3.1.1 XML #9444
XML SCRY R S LA 3SCRs kI aR, Bildn .

<7xml version="1.0"7>
By
<7xml version="1.0" encoding="UTF-8"7>

PERER UL, ORISR ATEERY, HR SR FUESAIREE ] SOR 3k

FE: MAET SGML AN T AL A E6 A4S, Hi XML SHRARD A, REFS
XML SCAF 52 ) R At 38 o RARARAE LA 0 S8 5 08

SCRYk 2 S SR AYE Y (Document Type Definition, DTD), 440

<!DOCTYPE web-app PUBLIC
"~//Sun Microsystems, Inc.//DTD Web Application 2.2//EN"
"http://java.sun.com/j2ee/dtds/web-app_2 2.dtd">



120 Java - oHAK HI M

AT SURTR SRR 0 — TR, FLREFRLBN, RV AT
it it L
BUR . XML SCHMIECARUEER ., MTRAEIHLTR. b,

<?xml version="1.0"7>
<!DOCTYPE configuration . . .>
<configuration>
<title>
<font>
<name>Helvetica</name>
<size>ib</size>
</font>
¢/title>

</configuration>

JCR Al LA -F 4% (child element), XA EEH . £ LAF T+, font JTLEAM
+IE . Tl name fil size, name ILEM S LA “Helvetica” .

@ BT AR XML XA M, RIFAEEL208F AL, BA0S LA, #HiE
i, ARELiZis % F @6 H o .

<font>
Helvetica
<size>3b</sizes
</font>

£ XML #E P, Z» s XN A% (mixed content), ZAF P, #HEhELA3, W
Rt & TRAXAZ, A TAMLHTTAL,

XML o E o] L& JmvE, #lan.

<size umt="pt">36</s1ze>

ik oo, RS HETE, 78 XML 82t A b PAFAE— 28505, Plan, R font 454N
Tk

<font name="Helvetica" size="36"/>
{O1F- b T o A R B R A — L

<font>
<name>Helvetica</name>
<size»3be/size>
</font>

B, BENREHEERS ., BOXIRBLRARIME] size HEP 2, WRHEAEME, 24
Lz A AN B R (A 2

<font name="Helvetica" size="36 pt"/>

g BAELAON A E “36 pt” BEATHENT, TXIER XML #iseit FH Kkt G AR R BRI
M size LR PHRM— TR ERSHWHIGZ
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<font>
<name>Helvetica</name>
<size unit="pt">36</size>
</font>

— & I EEE N, Rt H N iZ R SUE R RE, A ZRDETREE WRIRE
BHCATHE, MG TRDBRERS RN ER R RETERB M, AR AL X
BYEVL A", FemifiHooER, 720 R SCRIRARAGE IR .

FE. AHTML &, BH&ERAANRKME. LEARZTAR T LOEZEN, ik
T A4 3R

<a href="http://java.sun.com">Java Technology</a>
F M & Java Technology AWM A LR, 24X AN4454) URL FARA L TR @
W —3 -, Adm, AN TR EH XML FARLAETR, BAH XML 4P a8 5
4E 1% 18 1 & U ARFE A AR AR Y4
TR A E XML 3O “FEMCEERT, /Rel gk =8 3 59 HAh—255i8, BL
-
e F4F5| M (character reference) MJEFJE: &# +EMHI{H ; 5% &#x +/SibMlE ;. TN, F
£F ¢ AT LU T m MR Iz N
&#233; &#xED;

o 54k 3| Al (entity reference) FITEZNIE &name; . T XSRS H .
&lt; &ot; &amp; &quot; &apos;
A FLE L& S /DT KT, & 9155, BSF74. &n] LAfE DTD g
SCHAts 9 5245
e CDATA #:4 ( CDATA Section) FH <!'[CDATAL #1 11> KR HAMR ., EI1TRF/HE
W —FREs e, IRATRAME T ENDRBERRIRLE S <, >, & ZETFATRH, mA
W EATRRE RIS, B
<![CDATA[< & > are my favorite delimiters]]>
CDATA #r A BB & FAF B |J>o X —FrtEnf 2R/ G, BV E R %Y
Ve ift B B il A A XML SCRY I —ANE 1T .
o % 454 ( processing instruction) JEARLEEL [ TFEALFE XML SCFS 9N AR e R 4f F 48
2, ETH <2 1> kI HARR, Fln.
<7xml-stylesheet href="mystyle.css" type="text/css"?>
B> XML #RLA— Ak 258 23k
<7xml version="1.0"7>

o i/ (comment) F <!- Fll -——> PR H AR, %0,
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¢!-- This is a comment. -->
EBRANZSAFHE - ERAMERS M EAREMER, HPEARNiZ
A BRI S, A NOZ S FH AN PRS2 ok SEBH .

3.2 fRAT XML 3ZH%

AP XML SCRY, LB (parse) & MPTASEXHE—PRF: BiEA—H,
fifi A XA SO A ER AR, SRR L RocE, (R R AESE Ui X ocE .
Java JEHRBE T PIFRR XML T 2% -

o % R XF 4 KL A ( Document Object Model, DOM ) fi# T 2% X F£ i) 4 & @47 & ( tree

parser), ‘ENTRFEAR XML SCR 5 e sl 2544

o % XML i 41 API ( Simple API for XML, SAX) @b 25X FERAALS AT S ( streaming

parser), ‘EN1TEIEA XML SCP{IS A= iliAH R 09551 -

DOM fif #fr a8 XF B IRA T K 2B H R R AR 25 5 — 48, FrLIRNTE g e. W
RAREL PR SO, M4 R4S W 2R B NAT, 308 MR R X TR
LR, AL EN LT3, BAfeiX el FRRZ % Bl AL et 8% . 200
G BT LAIEEH 3.6 Th.

DOM fiff Hr 28 A2 11 2 229 W3C brMfEfk 7. org.w3c.dom {4 & 7 X 2645 11 26 AU Y
X, [hn: Document Fil Element %5, A[ARMLE, LN Apache 41Z1FI IBM, #i%%E
TS H X e 1Y) DOM fi#dT 8% . Java XML 4t 2 API (Java API for XML Processing, JAXP)
FEAFAFIRAT S B b a] DL DU A4 2 (i B s gt g b 94 & — 4~ (A2 IDK P& 7N
Apache BT 8% 5 HH Y DOM fifE 4 a% -

BEA—4 XML XY, 8555 —1> DocumentBuilder X}%, n[L)M DocumentBuilder
Factory g | xf%, Hlan.

DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
DocumentBuilder builder = factory.newDocumentBuilder();

BALE, ATRAMSCF e AREA S0 :

File f=. ..
Document doc = builder.parse(f);

ok &, AILIAH—4 URL.

WRLu=...
Document doc = builder.parse(u);

# 2 0] DR E — MEE R AR -

InputStream in = . . .
Document doc = builder.parse(in);

. wREABRAAEARAR, LT AR LIE AL K AL 542 Ak g
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VLA, BB EEL, winER—AABFZ P4 DTD, 22, Tl@d R —4>
“EAREATE T (entity resolver) R BFEX /A EH . & A www.xml.com/pub/a’2004/03/03/
catalogs.html & www.ibm.com/developerworks/xml/library/x-mxd3.html, VAT i & %43 8. .

Document X4 & XML R BIGEMfENAF P IIFRR 720, EMSEHL T Node 82101 ¢
HAMFREOMEAN DR, E3-1 B8 TE N FEONEREEH.

. [ ] ;
I . ' I chessrngl
Notation instruction
| B LR e —— - | e AP
| .
|

] 3-1 Node 0 R HTFHN

Al VLl L A getDocumentElement J5 #K G shX AN BRI T, ERHRFIRICE.

Element root = doc.getDocumentElement();

Bt GRSREALFET T AY 3O

<?xml version="1.0"7>

<font>

{fféﬂ%}l

84, 8 getDocumentElement Jyi:n] LR [A] font JL#E . getTagName Jyi:n] iR
PUCE RS o EATEGX T4, root.getTagName() iR [6]F1F& "font",

MAREB[FNZTENFOE (TR FXE., XA, EBEIHHMY L), HHEH
getChildNodes ik, X HESIRE—FEH N NodeList IR . X T EAULEPRHER
Java EGRBRZ AR SoitrEtk 7, PULERA —fAFRMTIRENL item JriKH
FIFEERTIEHAT; getlength Jy il HAAE TR B8, ik, FRATAT LR X BEACE i
AFILE:
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NodeList children = root.getChildNodes();
for (int 1 = 0; 1 < children.getlength(); 14+)

{
Node child = children.item(i);

=
S FOCE N EARFA . B, BSRIEAEALE LR S0 -

<font>
<name>Helvetica</name>
<51ze>3b6</5128>
</font>

fRBUE font AT ICE, (HAEMITaFAIRE AT 5 1
e <font> Fll <name> 2 [0] 125 HHFEHT

e name JLZ

e </mame> fll <size> Z[a]AY% HFHF

esize ILE

e </size> fl </font> Z 8|55 11T

 3-2 s T H DOM #
] Ll |' ! ' IAENEEN _i )

o ——— e g R W m R R W mm e =

& 3-2 B HA DOM #

MR A ABERI IR, AT LB HTFAF

for (int 1 = 0; i < children.getlength(); 1++)
{

Node child = children.item(i);

if (child instanceof Element)

{
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Element childElement = (Element) child;

o
}

M, REeFHEHRANITE, ENREL R name i size,

IE QUK AE B —1 R R A BIMREE, WERAR XS4 DTD, AR APRBE AT A4S B 4. X
W, ffbras dEEMPL T R EA AN S oo, mHESFRSIBRE 55T

{5147 name fil size JUEM, R EMKBENTRFH AT R, XELAFEAFH
A S ERAL e Text ZERIAF 5 ivh . BESRAIGE T X 86 Text W U2ME—H)FIooE, #aT L
fH getFirstChild 7781 A fil 1 55— NodeList. #RJ5 0] L] getData 7 B3k BULAT
& TE Text TP IFAFER

for (int i = 0; i < children.getlength(); i++)
{

Node child = children.item(3);
if (child instanceof Element)

{
Element childElement = (Element) child;

Text textNode = (Text) childElement.getFirstChild();
String text = textNode.getData().trim();
if (childElement.getTagName().equals("name"))
name = text;
else 1f (childElement.getTagName().equals("s1ze"))
size = Integer.parselnt(text);
}

}

@ RF: x getData ¢y @AM trim F ik ANF L&, 4R XML A4 69 45 & 45 A2 42
Aotk R GAFREHERRF AT E, Bl

<s178>
36
<fsize>

ML, BITBHREMAOBITHTRARRLSIILERAT EFE, AR trim FE Tk
el T EREENENT F AR,

tn] LLFH getLastChild 83l /s —W Foc%&, H getNextSibling 33| F —1~
WET A, XH, H—MuED Y EEN TR E .

for (Node childNode = element.getFirstChild();
childNode !'= null;
childNode = childNode.getNextSibling())
{
} :
MARERZET A EYE, o] LU H] getAttributes Ji. iR []—-~ NamedNodeMap X
%, P F THGAIEER Node X742, AT LA Ml [77 NodeList —#Ef) 77 X {F NamedNodeMap
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Pl AR )5, ] getNodeName Fii getNodeValue 773k n LATH 3 Jm P25 FEYE(.

NamedNodeMap attributes = element.getAttributes();
for (int 1 = 0; i < attributes.getlength(); i++)
{

Node attribute = attributes.item(i);

String name = attribute.getNodeName();

String value = attribute.getNodeValue();

} :

e, WORMLERYES , AT L ECRE RO ) JR P -

String unit = element.getAttribute ("unit");

HERCLAEE 257 DOM B T, ¥ i
B3I 1HHMEFHEXERARZA T —8., Ral A
{i#i H File —> Open 3% 8. £ 1 % 38 A — 4~ XML 3 {4,
DocumentBuilder Xf R 2 HriX 4~ XML X4, i/
4 —~ Document ¥ 2. ZFEF 2 Document & %
R HN—1> JTree (B 3-3 ).

ZWILEWERELE R T F R 2EEEaRE
HEMFMERMN A ERIEM. B 7 EEEE L,
XA R AT AN A R 08 \n A\, (500,
ETHExRISHE, X2 Swing X F4F & H A GEL
H A BRI BATFS ) .

FES 10 FEARR 25 S B FF b FI R SR 10 45 F M@ e 2R A BOR

File

D Ten \nin

name  [JASPER_LOC | AT

Element Logger path  logsfjasp |
mroosityl . (INFORMA |

DT? 1. Amyn '—1
Dtnmment You tan add a “home® attribute to represe mlhq
[YText: \n

debug L]

Element ContexitManager snowDebu  True ‘
1 wnr’lﬂlr—‘t&m I
O Text \nin
D Commem sssssssssszsssssss=s Imercep
D Text ynkn
D Comment \n Contextimerceptor classMame ="grg

' D Text: \n \n
' Element: Contextinterceptor classhame |org apach |

] 3-3  —18 XML XH et

DOMTreeModel

KPP T TreeModel $:11, getRoot k& [ SR AIMR T ZE, getChild Jiknl L1 5
FILEAY SHE, BERGERKA RS EXT N I, R oMEN RTINS
o XILE, W/RMREICERELMEHIANIEERR—KE,

o W FEATEE, BRI RN (Text, Comment . CDATASection), Ji fil iR # &4,

PR T A 0] 2 S A 8 \n AL\ e B

o X HAWFTA T A BR, BRi2Es, FHHRE toString A4S

package dom;

import java.awt.¥®;
import java.io.*;

1
2
]
4

import javax.swing.*;

import javax.swing.event.*;
import javax.swing.table.*;
import javax.swing.tree.®;
import javax.xml.parsers.*;

[
[ — B — - -

. Tﬁwrfﬁﬂmﬂ?ﬂﬁ ) i .-_*-;‘_".'._,'
A '“'ﬂL!%TAAﬁ#QM$~ )
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12
13
14
15
16
17
18
19
20
21
2
23
24
15
26
2
28
29
1
11
)
33
3!
3
13
7
3
39
40
41
42
4
4
45
46
47
i
&
50
51
53
53
54
58
56
57
58
59
60
61
B!
B3
b4
31

import org.w3c.dom.*;
import org.w3c.dom.CharacterData;

f*i
* This program displays an XML document as a tree.
* @version 1.13 2016-04-27
* @author Cay Horstmann

*
public class TreeViewer
{
public static void main(String[] args)
{
EventQueue.invokelater(() ->
{
JFrame frame = new DOMTreeFrame();
frame.setTitle("TreeViewer");
frame.setDefaultCloseOperation(JFrame, EXIT_ON_CLOSE);
frame.setVisible(true);
Dk
}
}
f,l".l'lﬂ:
* This frame contains a tree that displays the contents of an XML document.
gl
class DOMTreeFrame extends JFrame
{

private static final int DEFAULT_WIDTH = 400;
private static final int DEFAULT_HEICHT = 400;

private DocumentBuilder builder;

public DOMTreeFrame()

{
setSize(DEFAULT_WIDTH, DEFAULT_HEIGHT);

JMenu fileMenu = new JMenu("File");

IMenuItem openItem = new JMenultem("Open");
openltem.addActionListener(event -> openFile());
fileMenu.add(openltem);

IMenultem exitItem = new JMenultem("Ex1t");
exitItem,addActionListener(event -> System.exit(0));
fileMenu.add (exitItem);

IMenuBar menuBar = new IMenuBar():
menuBar.add(fileMenu) ;
setIMenuBar(menuBar) ;

}
fos

* Open a file and load the document,
*/
public void openFile()
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66 {

67 JFileChooser chooser = new JFileChooser();

68 chooser.setCurrentDirectory(new File("dom"));

69 chooser.setFileFilter(

70 new javax.swing.filechooser, FileNameExtensionFilter("XML files”, "xml"));
1 int r = chooser.showOpenDialog(this);

12 if (r !'= JFileChooser.APPROVE_OPTION) return;

13 final File file = chooser.getSelectedFile();

L]

15 new SwingWorker<Document, Void>()

7% {

1 protected Document doInBackground() throws Exception
78 {

79 if (builder == null)

80 {

81 DocumentBuilderFactory factory = DocumentBuilderFactory.newlnstance();
82 builder = factory.newDocumentBuilder();

3 }

84 return builder.parse(file);

85 }

86

87 protected void done()

B8 {

89 try

50 {

91 Document doc = get();

92 JTree tree = new JTree(new DOMTreeModel (doc));
93 tree.setCel1Renderer(new DOMTreeCellRenderer());
94

93 setContentPane(new JScrollPane(tree));

96 validate():

¥ }

98 catch (Exception e)

99 {

100 JOptionPane. showMessageDialog(DOMTreeFrame. this, e);
101 }

102 }

103 }.execute();

0w}

105 }

106

107 [*%

108 * This tree mode] describes the tree structure of an XML document.
109 */

110 class DOMTreeMode] implements TreeModel
m {

12 private Document doc;

113

e [

115 * Constructs a document tree model.
116 * @param doc the document

117 *f

118 public DOMTreeModel (Document doc)
19 {
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120
121
121
123
124
125
126
127
128
129
130
131
132
133
134
135
136
131
138
139
140
141
147
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

159 }

160

151 [**
* This class renders an XML node.
161 ¥/

162

this.doc = doc;

}

public Object getRoot()

{
return doc.getDocumentElement() ;

}

public int getChildCount(Object parent)
{
Node node = (Node) parent;
NodeList Tist = node.getChildNodes();
return list.getlength();

}

public Object getChild(Object parent, int index)
{

Node node = (Node) parent;

NodelList 1ist = node.getChildNodes();

return 1ist.item(index);

}

public int getIndex0fChild(0Object parent, Object child)
{
Node node = (Node) parent;
NodeList 1ist = node.getChildNodes();
for (int i =0; 1 < list.getlength(); 1++)
if (getChild(node, 1) == child) return 1;

return -1;
}
public boolean isLeaf(Object node)
{

return getChildCount(node) == 0;
}

public void valueForPathChanged(TreePath path, Object newValue) {}
public void addTreeModellistener(TreeModelListener 1) {}
public void removeTreeModellistener(TreeModelListener 1) {}

164 class DOMTreeCellRenderer extends DefaultTreeCellRenderer

165 {
166
167
168
169
170
171
172
173

public Component getTreeCellRendererComponent(JTree tree, Object value, boolean selected,

boolean expanded, boolean leaf, int row, boolean hasFocus)

{
Node node = (Node) value:

if (node instanceof Element) return elementPanel ((Element) node);

super.getTreeCel1RendererComponent(tree, value, selected, expanded, leaf, row, hasFocus);
if (node instanceof CharacterData) setText(characterString((CharacterData) node));
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174
175
176
1
178
179
180
181
181
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
194
100
101
0
203
204
205
206
207
208
209
210
111
112
13
114
21§
116
i)
118
1%
120
111
121
121
124
125
126
117

else setText(node.getClass() + ": " + node.toString());
return this;

}

public static JPanel elementPanel(Element e)

{

JPanel panel = new JPanel();

panel.add(new JLabel ("Element: " + e.getTagName()));
final NamedNodeMap map = e.getAttributes();
panel.add(new JTable(new AbstractTableModel ()

{
public int getRowCount()

{
return map.getlLength();

}

public int getColumnCount()
{

return 2;
}
public Object getValueAt(int r, int )
{ return ¢ == 0 7 map.item(r).getNodeName()
:

return panel;

}

: map.item(r).getNodeValue();

private static String characterString(CharacterData node)

{

StringBuilder builder = new StringBuilder(node.getData());

for (int 1 =0; 1 < builder.length(); 1+4+)

{

}

if (builder.charAt(i) == "\r')

{
builder.replace(i, i + 1, "\\r"):
144

}

else 1f (builder.charAt(i) == "\n")

{
builder.replace(i, i + 1, "\\n");
1+4;

]
else 1f (builder.charAt(i) = "\t")

{
builder.replace(i, i + 1, "\\t");
14+

}

if (node instanceof CDATASection) builder.insert(D, "CDATASection: ");
else if (node instanceof Text) builder.insert(0, "Text: ");
glse if (node instanceof Comment) builder.insert(0, "Comment: ");
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23 return builder.toString();

e static DocumentBuilderFactory newlInstance()

iz [ DocumentBuilderFactory 25—~ 34,

e DocumentBuilder newDocumentBuilder()

iR [f] DocumentBui l1der 25—~ 3LH)

" == 3 20t T s i, S 5 LS = = F - 1
1 rﬁn PR ! i R s .l_q'_{; =5, ':‘.'-""‘:: = r_.'-' S 1 o ':' . -_-u-Il | '.'u 1 i Iy i ] i !
Iy T =k " WIT gl - & - | W | = i ¥ = o o " i "I' ;] 5

e Document parse(File f)

e Document parse(String url)
e Document parse(InputStream in)

AT 4508 SCPF . URL BRAADR Y XML 3CFS, 35 [ e i 3CF o

P A R RSy e SNSRLRTR L Ty 2 e
e Element getDocumentElement()

iR [ SO IR TR

Lo S TR OIS ST TR R R TR RO
N e B W - A ey o y
§ 5 ~ w
SOE s s P

" ’ =T
n ;.l X, » o ey Pl g ;t._.,‘_;p:l? iF : ._.|. J [ y
i NP i L e g -.--'i.._ oy
S T N A, H m N SR g

e String getTagName( )
iR MR B2 F .
e String getAttribute(String name)
iR 145 5 24 AW IRYEE , AR YRR IR [ 25 AR

- i :' ..I' = - T H I'I': 1 ! = L, § - .| =) 3 I M JF e . " L B - E
I ! :l[ i T "l"-'-':';- '.Z":,l'-';"'l_#'ﬁ._"'.'h Jode 1 IR -l-rr" AP W S »-’EL o |l e e L ot b el ; X
g L. W Il UL PLAPE | . e R o T e Al Tl SRy = e e e M g B
Lo 4 s boca 2o it b b ot LS AR SN S T ERS A T e S ol R R | R L S YRR R Ny S

17y

|

e NodeList getChildNodes()

1B A4 B0 U PO E R &
e Node getFirstChild()

e Node getLastChild()

RBGZ T SIS — P E e — 1 F R, R R EA R E] null,
e Node getNextSibling()

e Node getPreviousSibling()

RPOGZ N BT — a0 E— S f, R R B A W AR E nul,
e Node getParentNode()

ARIBOZ T RSV A, T R SR 7 & [ nu T,
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e NamedNodeMap getAttributes()

B A A FGAZY S AR Attr Y SRGBR ST
e String getNodeName( )

B EHZA S AT . % AR Attr 5N, A TR RMEA .
e String getNodeValue()

IR B R, 24T AU Adr 1B, I ER R R A

_ = g - = = T K & b — s 3, i

\ e Ly ‘-'_: N 'l:- Al _‘:‘.'.Fnh;-- AL s R 15 = ) =] .'_"g_." TN W
5 - [ -l =) =y & = i o Y -
Tal - / e Y = < | ] Y

e String getData()
IR A FFE A AE 1T i P A SCA

e int getLength()
iR 1131 v 4 s A
e Node item(int index)

B LG ERG AL S . RN HETE 0 3] getLength()-1 Z ],

e int getLength()
IR P17 g i R b A s 8
e Node item(int index)

IR G ERTHEEE N . BIMETEEAE 0 3 getLength()-1 Z[H],

3.3 BEAF XML 3Z#Y

AI—1 0, FATT T 7 el DOM SCRURIB G5 . SR, A SRANAE X Fl iy
ERPAE, SEMTEERBRITKRPORBEMEREE TIE, RAETZEAF TR Z HF
F, REREZ AT HOW RS ARINERN —F. B, S[REEA T EXICER

<font>
<name>Helvetica</name>
<sizex36</s12e>
</font>

PR EERBIE -, ER—TEAEZEFE “\n” BSCRT AL fRBRE A
REFF TRV R R, REREEHREARAR “name”, ABREHEEREEA—
A Text BRIMFI s, E PR, AT -NEZAFAN W, HFHITRFENRKA. I
2, HCPHEB SR [ FIuEBIFEGE AR — A~ F I LB 7 L2 X Brfi ) 6
REE A AR, B BB 1, Mk Xk R AR
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Fhif, XML @48 — MR KI5t 2R E6E A sh BRI SO — A/ A EM A 454 .
XEE, b AEERAL T, fin, WERALE font HEE 4@ TRUE, IRAWARE—
R AET B PPN A, JFREN IS Text 1al, B3 ENTH A%

IR g SO g5, nf DARE— e B e L (DTD) 8k—4~ XML Schema & X,
DTD =X schema £33 T FH T B SCRS Nz dn e # s R0, X SR8 & T /BN T8 NSk T
eE AR, fln, 34 DTD alGE &4 —THi .

<!ELEMENT font (name,size)>

XIRLI R, — font TR DAL ZEA M TILE, 7 HE name 1 size, Ff[A|Ff
1249 ] XML Schema F/RU01°F .

<xsd:element name="font">
<xsd:sequence>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="size" type="xsd:int"/>
</xsd:sequence>
</xsd:element>

5 DTD #fitt., XML Schema AJ LA iK T & 24 A 560E &4 (bl size SLE M F—
THE). 5 DTD AR, XML Schema F B FHAYEEZ XML, X A4bH Schema L4
¥ T HME,

fE F—", AT FEGIHE DTD, #5 M Z /41 XML Schema [ —22 3L Rl A1, &
Ja, EATERER—AN5C 88 N R 7R 3R Uk 2 dnfal 8 1k XML % .

331 MHEEBFENX
24t DTD M XA ZFr. TLME T maX AR A 3] XML S0

<?xml version="1.0"7>

<!DOCTYPE configuration [
<!ELEMENT configuration . . .»>
more rules

s

<configuration>

</configuration>

IEWRE B A, XL M AP DOCTYPE S, fi Tl [...1PRERRAHS,
SCRYRRUZNICECAR T E M A S, IR { 1|79 configuration,

£ XML XA ARt DTD AR # , FA DTD & XK EARIREK . 2 DTD £
fETESM AR 2 B L S, SYSTEM B a] LARDESEELX N Hin. RAILIFEE — & DTD 1
URL, #ian.

<!DOCTYPE configuration SYSTEM "config.dtd">
i
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<!DOCTYPE configuration SYSTEM "http://myserver.com/config.dtd">

O BL: R MM Z DID 4%t URL (Jb4w "config.dtd"), AR HLMTE—4
File & URL 2} %, R InputStream, 4R LM —AM AR K@, AR LFE4E
—NEARBTSE GRATEALHA).

Ja, A—TKET SGML M TR5 “ARFrAMrY” DTD @PLd, T kR — 181

<!DOCTYPE web-app
PUBLIC "-//Sun Microsystems, Inc.//DTD Web Application 2.2//EN"
"http://java.sun.com/j2ee/dtds/web-app_2_2.dtd">

G XML AP a8 HEE ] g far A A IR DTD, AF 48472 URL [,

Bl i3 R 4k4& A2 DOM#I B, 5 HL48E L H PUBLIC 4 % 4, F A A
DocumentBuilder % # setEntityResolver # i+ & % ¥ EntityResolver £ o) %
MNEMEH—AMS, FEo RA—/Fik: resolveEntity, T2 — A 51049
RAGIE R .

class MyEntityResolver implements EntityResolver

{
public InputSource resolveEntity(String publicID, String systemID)

{
if (publicID,equals(a known ID))
return new InputSource(DTD data);
else
return null; // use default behavior
]

}
4T vAM InputStream. Reader s F4/F ¢ PHEMAR .

LSRR E L RE T e EFEENL DTD 1, IF4A FrlgtibRATRE B A FER A0
ELEMENT #L0U FH T8 E e Z T LA AR oo R, L8 E — N EN AL,
‘© i 3-1 T 7 B 4G o 44 i

# 31 ATEAFTHIAN

B o X
E* 08 Z4NE
E+ | sk~ E
E? 08k 1 TE
E|E,...|E, E.E,..., E, 19—~
E,E,,..., E, E JGHBEE, ..., E,
#PCDATA LA
(#PCDATAIE,[E,|. .. |E,)* 0K ENXAHE,E,...E UTEWFHY GREXAE)
ANY ARFHERFLE

EMPTY ARFE T LE




$3¥% XML 135

S S T S A A B, T gAY B T menu TR E 0 s £ item JLE .
<!ELEMENT menu (item)*>

T XA font B FH— name 5IR—/~ size JeHifny, ENHELSE A

<!ELEMENT font (name,size)>
<!ELEMENT name (#PCDATA)>
<!ELEMENT s1ze (#PCDATA)>

45 PCDATA Fon B Oy O P AF &4k . X SEB0 s Z Fir AREFR 0 “Ugdir i)™ A& g b
fi il i R R R R RGN < FAEGE R — PN LRI & FIF, MR L AR
TR .

JCE AR I D& i B0 ME 24 IE N A, flan, Tl — Mk r 4
BF— B 1045 ¥ A KL .

<!ELEMENT chapter (intro, (heading, (para|image|table|note)+)+)

BRARLIN ATk, HIERE 1 81/, S0/l — el 1 A1k, B
F . 2SI AL

SR, AT — i DL AR Ol 2 JC A FE RN i SO SR A BB R RS Y . S — s Enl LU
L F SRR, 280 A PRSI, EaiZooR RadIor, .

<!ELEMENT name (#PCDATA)>
BAZICR U EETENUF A SR MRS A S, .

<!ELEMENT para (#PCDATA|em|strong|code)*>

16 HABA T 28 B Y40 5 #PCDATA FURLIN AR A Gk, Bilan, DU BRI LR A -
<!ELEMENT captionedImage (image,#PCDATA)>

W XA, LIS A S —1~ caption JuE sl #F siF{di ] image 7ol LA T S 4

.
Ho

BAPRR R 1E © XML @b SR e it 6 X A S (BREFSCAMIRS) B TE. HATE
e R G NN R ER 2K, PruAddefEieit DTD i, ERP AR e B AW &
HAboTHR, BB OK,

xR £FL, ADTDAMN P REAALFTH/EETHEN LA X, XML BIFTE21E
WA SRR L AN, Blhe, EBNEEX (OGY) | (x,2)) 2 EHTHE.
LM EARS x i, ERiEABANRFF BIZEARIP—A, AKX TAKLE R H
ABAHX, o (x,(y|2)), Kf, AL REAXREEAT, 4o ((x,y)*]|x?), Java
XML 5 64 A7 B A E ) AT L8 DTD B, R4t AMbrer, SUREHE
PR E —AEERA, IRFRECLIEL - ERGA, BKR, B2 A 2K,
B # XML 474 U3 847 B3 DTD A 3 UK e), EEFRERAP, ERA -/ ik
Rt R FLHFEM, BAKXEHDTDAREFTHE, BRARLE L UMM,
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AT AR R iR GIA B CR R PEAO RN, o FEE O -
<!ATTLIST element attribute type default>
% 3-2 R T AL R PERAY (type), % 3-3 BIR TIRIEBIAE (default) il

*3-2 EHER

x B & X
CDATA F 571
(A4, . . . |4,) FAHREA A, .. 4,2
NMTOKEN NMTOKENS 1 818 Fhid
ID 1 ~ME—HY) ID
IDREF IDREFS 1 a2~ — 1D #95| H
ENTITY ENTITIES 1 821~ A By O SE 4K

% 3-3 RHEMRGAE

= A {H & X

#REQUIRED o T S T Y

#IMPLIED J& AT kY

A IStE RPN ; HARIEE, BT S ERE R 4

#FIXED A Hﬁﬂvﬁ%iﬁ#&%ﬂ*}gﬁ#ﬁ_ﬁ; EXPIFPFOL T, tras it R tERR i 4
DA J2 1~ S 28 Y Ja o A 5 P

<!ATTLIST font style (plain|bold|italic|bold-italic) "plain">
<!ATTLIST size unit CDATA #IMPLIED>

B—THAEVLHE R T font JTEM style @Y. EF4NMSENEMNE, BN ER
plain, % _THKINHER size JTLER unit @A ML S{EENFEHFEIETFH.

Bl 38 — AT, SAR5MTERES N ki S8, KB ARAE, font style &

KRR, BBRA—ANARTHAGKE, AR BAEBRELBRMEZETAE, #lde,
4o font style 2 — AN B, RABTBR#HLBECAREANMNLIFGMEZ—, F B4 F
BAAAELRBEEEAA, MLABITE LS AL RBE—/TAME,

CDATA J& ¥ {f i b 38 5 4R /i 1l & 3] (9 X #PCOATA AL B A iy 259, HH Y
<I[CDATAL...1D> A EA LK KLR. BUEEE LS/, Rk, Mirassta
SHERMS RS A (Holn a#233; 5% &1t;), I H 2 2 ko B2 (1217

NMTOKEN (Bl FFric) 5 CDATA #fl, {H2 KZHEAEFREFF RN 2 55
EARVHERM, T EH@ras SR E LSS R %E B FAF. NMTOKENS & —~PL% FFAF
yan [IOEAS TNTae] o

D G5k E1RA I/, 1D &R KR P 0 ME— ) 22 Fhric, Ebras 2K A HE—E . 7
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F—TmblEFS, MEBINERNHA . IDREF ZXf A — X CFFER ID K5I H,
At 2 E A TR A . IDREFS & L% U745 2Py 1D 5| 31 3%

ENTITY @PEER S H—1 “REHFroosbasek” . X &M SGML IF B iEH T RE, 7E
SFRR AR D LA, 7E http:/www.xml.com/axml/axml.htm] &b 8% M) XML Myu b A%
JBRIER— 81

DTD o 0] PAsE LR, a3 s ST fR P g 465 . AR 7] LIAE Firefox | Y5 3% /Y
FH P St A T AR B — R A i SR B B 7. X Seh iR g Uk XML %8, ad&T
AT A SR E L

<!ENTITY back.label "Back">

At by 8 SCAS AT LA 3 XX AN SEAR 5 | HE, il .

<menuitem label="&back.label;"/>

fitras 2= I UFA B oR Bz s (A5 | o R E X i et i [ P ab #, HFE#5
CAE P AR IR, HAR A SCRE TR A, HA K, EMiHZS I
XML R,

XHEFRATIEGS R T4 DTD B4 48 . BESR IR E &5 il {i F DTD 1, IR AREE T ARG
AR ATE A ENT 7. &%, @RSORA T 3T 5 iR .

factory.setValidating(true);

XA, T A A BT A SCE A AR AR R AR S DTD SR IEENTRI A . 301k ) F Ko
fbJe T LI Z W LR N AP HFAF . flin, %18 FilAy XML AU A B

<font>
<name>Hel vetica</name>
<size>36</size>
</font>

— DA FITEAEA AT 2R 445 font | name fll size TEZHMWS AFER, HHTE
Eﬁ]iﬁ font E@%Eﬁ%

(name,size)
(#PCDATA, name ,size)*

g

ANY
—H DTD48E T FILE R (name,;size), P88l AEENZEMZE AF/FAR A, #H
RN OEAR TP

factory.setIgnoringtlementContentWhitespace(true);
KR, A AR AU SR AP IS B XEWA, R LUKEE font 5 Gi4HA 2
PFIRRX—F%, RHEBAHSS T XA REITK AT

for (int 1 = 0; 1 < children.getlength(); i++)
{
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Node child = children.item(i);
if (child instanceof Element)
{
Element childElement = (Element) child;
if (childETement.getTagName().equals("name")) . . .
else if (childElement.getTagName().equals("size")) . . .

}

}

(i) St (G a0 AR 5 ] 55—~ HE A~ TR

il

Element nameElement = (Element) children,item(0);
Element sizeElement = (Element) children.item(1);

X AL DTD Gt A7 AR . AR AL TR m e it d . eS8 o2

fife by i L 22 05C 1 IX 86T AR,

& B FERAHERA XML SRS AN BERIN, FELRAERAEAEZFETTR

P+ 547 DOM #f, 4o R 2 HLIR AR & B) F ik 443 AkAd A 5 it 64 AL P R eh 454k, AR
2k & LK AP R Bl 6 4 5 R, AR AR R A4S AR,

YT AR RS R R, R A B IR T R A . B, iCRFIH &G, T

ERARSHP, SR 5 E LUEE Y. ik, REMRSUE, BN LR — iR
REERES , IXFT B E—5CHl T ErrorHandler 2 O X H, X MEOA =1 ik

void warning(SAXParseException exception)
void error(SAXParseException exception)
void fatalError(SAXParseException exception)

A LLifi 35 DocumentBuilder 2511 setErrorHandler /7 H: e 2o 1R AL TR 25 -

builder.setErrorHandler(handler):

an| javax.xml.parsers.DocumentBuilder 1.4

an|

e void setEntityResolver(EntityResolver resolver)

BCE Ty, ECLERRTHY XML SCR G| AR SEA

e void setErrorHandler(ErrorHandler handler)
15 R 5 A i o R ep o PR A B R A R Ab B S
org.xml.sax.EntityResolver 1.4
e public InputSource resolveEntity(String publicID, String systemlID)
R A=A, EAE TeigsE ID Fro | FEdE, a3, b A KEE anfaf i drx
MFEL TR, BB nul 1. WEREAEALASE ID, IBAZE publicID ATLLIH null,
org.xml.sax.InputSource 14

e InputSource(InputStream in)

e InputSource(Reader in)
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e InputSource(String systemID)
M. BEARFINARSE ID GEF AT B4 X URL) Aoy et dm AR .
El grﬁ.xmLs&x.Enﬂd-landief 4 - 5

e void fatalError(SAXParseException exception)
e void error(SAXParseException exception)

e void warning(SAXParseException exception)

i S SR R B R R B R R A A TR FR A A TS
| org.xml.sax.SAXParseException 1.4

e int getLineNumber()
e int getColumnNumber()

1B [l | 5 ) AL PR A AR BR BT S,

| javax.xml.parsers.DocumentBuilderFactory 1.4

e boolean isValidating()

e void setValidating(boolean value)

RIS T /1y validating J@YE. SHE A true i, &) A AT 2= 5
WEEN TR AL S .

e boolean isIgnoringElementContentWhitespace()

e void setIgnoringElementContentWhitespace(boolean value)
LM% 'S T.J B ignoringElementContentWhitespace J& . 47 i% & true
I, T A S il A 2 2= 2 A TR G A (B, JUER S #PCDATAIRS) MIJLERTY
MZIA RS BT

3.3.2 XML Schema

A2 XML Schema [t DTD ifTAZE %1%, FrATRAT R K HREAT, FE2ER
iH 2% http://www.w3.org/TR/xmlschema-0 | {455 .
WAREAE 5] H Schema X, TEAEMRITK PEINEY:, Hlan.

<?xml version="1.0"7>

<configuration xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xs1 :noNamespaceSchemalocation="config.xsd">

<!cén%1ﬁuratinn}

XA~ 75 B A Schema (- config. xsd £ R KR ZCH . iR a2 m], if
HUEME 2% 7. N THZ W XML Schema 8 (A48 xsi J&— >4 & 7 %] % (namespace
alias), WHAEBAL IS TUTHELEE).

Schema JHAPIoEARE L MM, BRI n] P2 e RY, BRI FrTE, sid
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R AR, SR RRRC NS | XML Schema N, 14

xsd:string
xs5d:1nt
xsd:boolean

=) EE. KAMAWE xsd: & & T XSL Schema £\ #9428, —EMEHFKZ A xs:.

AT LAE SCH C R/, B, Tl — s

<xsd:simpleType name="5StyleType">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="PLAIN" />
<xsd:enumeration value="BOLD" />
<xsd:enumeration value="ITALIC" />
<xsd:enumeration value="BOLD_ITALIC" />
</xsd:restriction>
</xsd:simpleType»

HiE OUERR, BIREEREA.

<xsd:element name="name" type="xsd:string"/>
<xsd:element name="size" type="xsd:int"/>
<xsd:element name="style" type="StyleType"/>

KRR T ILEBINE . Blan, T oo R sy B IET g =X

<size>ll</size>
<style>PLAIN</style>

{H2, T HAICE PR ar B4 .

¢sizesdefaulte/size>
<style>SLANTED</style>

pro] LB BRI 5 A 2R, BN

<xsd:complexType name="FontType">
<xsd:sequence>
<xsd:element ref="name"/>
<xsd:element ref="size"/>
<xsd:element ref="style"/>
</xsd;sequence>
</xsd;complexType>

FontType /& name, size fll style JLEMFH|. EXIEAE N, FKNEHT ref
@Y S| FI7E Schema WP FRIALM) & L, WAl LUHREE L, RiXHE:

<xsd:complexType name="FontType">
<xsd:sequence>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="size" type="xsd:int"/>
<xsd:element name="style" type="StyleType">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="PLAIN" />
<xsd:enumeration value="BOLD" />



F£3F XML 141

<xsd:enumeration value="ITALIC" />
<xsd:enumeration value="BOLD_ITALIC" />
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
</xsd: sequence>
</xsd:complexType>

ik style TEMEZLRIE L,
xsd:sequence Z5# 1 DTD H1 BT S F4, 1M xsd:choice S5 A1 | #RAERFEAT,
i) 4 .

<xsd:complexType name="contactinfo">
<xsd:choice>
<xsd:element ref="email"/>
<xsd:element ref="phone"/>
</xsd: choice>
</xsd: complexType>

XA DTD H1fH2EH email |phone 287 &4,
MREERIFEE LE, 7] LI#HH minoccurs fl maxoccurs M, #ln, 5 DTD 3
itemx FEM AL .

<xsd:element name="item" type=". . ." minoccurs="0" maxoccurs="unbounded">

MR ESRRER/TE, 7TLIE xsd:attribute JTERMNE] complexType fE X 2.

<xsd:element name="size">
<xsd:complexType>

<xsd:attribute name="unit" type="xsd:string" use="optional" default="cm"/>
</xsd: complexType>
</xsd:element>

X5 FEM DTD 1&481Z: 4 .
<|ATTLIST size unit CDATA #IMPLIED "cm">

Al LA Schema AYJC R FIAERY E L EHEETE xsd: schema JLEH .
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema">

{flédzsl;hﬂla}

AT A Schema i) XML SCUEFI@NTHI G DTD B93CHEAHEL, HA 3 SHEH.
1) fTIF A A 24 25 [l S2 47, B XML SCE B AR SEA S EIE .,
factory.setNamespaceAware(true);

2) ALET A “FEESL” kMR AL FE Schema BT,

final String JAXP_SCHEMA_LANGUAGE = "http://java.sun.com/xml/jaxp/properties/schemalanguage”;
final String W3C_XML_SCHEMA = "http://www.w3.org/2001/XMLSchema";
factory.setAttribute (JAXP_SCHEMA_LANGUAGE, W3C_XML_SCHEMA);

3) T BRA L EFRTENNZ (FE, SRLROARA, LTFXRELE 4 bug, A
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MEEA—. A—MEEGE, HSHERTFHE 3-4 PR,
3.3.3 XL HATH

EAN T, AP ENA LR GRS U 7E 32 PR 38 b XML 8 % .
iHEfZ— T4 1 % 12 32, GridBagLayout /& Swing #{4 i MRS Ay . AR, A
AR ERE, XAMUEFERERE S, EEAHEEITK =, 84 RRRE—1 X
A B R EE U SRR KR, fEART P, 08 E 2B H XML ik
R4 2 (grid bag) i Jay FEAEAFEAT AR R 3CA-

WIRS 4 2 AT MBI LAY, B HTML #HEAEWHHML. 5 HTML #RHEe0E, &
BERMARR—MTRFES, BT EE T HI0H

<gridbag>
<TOW>
<cell>. . .</cell>
<cell>. . .</cell>

</row>

<IMow>
<cell>, . .</cell>
<cell>. . .¢/cell>

{frAH; |
{fg;iab;g}
gridbag.dtd 55 I BA AL ;

<!ELEMENT gridbag (row)*>
<!ELEMENT row (cell)*>

FU kg ] LB L4720, fEREA T, Xl gridwidth fil gridheight
BCE I RT 1 BRI, AT FH AR R ) 22 VE M P44

<cell gridwidth="2" gridheight="2">

mIRE, RN @ e H T MK AH 2%, fi11, anchor, gridx, gridy,
weightx, weighty, ipadx fll ipady, (RITAAEH insets A5, KOV EREA K
B, (BRE LFRPE MR A A, @l

<cell fi11="HORIZONTAL" anchor="NORTH">

R ZHRME, FRATEEM 750 GridBagConstraints (102 41k £5 Fr $ A1 1) BRI
{EL AR ] 0 BRI -

<!ATTLIST cell gridwidth CDATA "1"»
<!ATTLIST cell gridheight CDATA "1">
<IATTLIST cell fi11 (NONE|BOTH|HORTZONTAL|VERTICAL) "NONE">
<!ATTLIST cell anchor (CENTER|NORTH|NORTHEAST |EAST
| SOUTHEAST | SOUTH | SOUTHWEST |WEST | NORTHWEST) "CENTER">
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gridx fl gridy M{EZ3] 7548, AR F T RESBICKES T . Hit,
AT AT {ELRE — 0T n] BEHR A .

<!ATTLIST cell gridx CDATA #IMPLIED>
<!ATTLIST cell gridy CDATA #IMPLIED>

WUR A RO Sl , PP Sl TR A EREEN]: 1E5 0%, gridx )
BOMEARE 0; B, E/EAfHE gridx N ERTEAY gridwidth; gridy BEGAEE R STTH
MR, XFE, ERZEEEBEZITHHN T, REALIEE gridx fl gridy B9{H. HE, 40
R— e Ly, B4 28X A,
L4 E gridx,

EE: ABAERTRANE, KMNAH4LRE
J/l RELATIVE #» REMAINDER #U %) ik ¥ 4% 20 A &
£l ) # £ gridx #o gridy 8942 ER7? K A1&K it eeis
BEAGE, EAEALFRGEFLEE 34 PN F
A EAE T 8 A By, P4k T GridBaglayout
RRAG, RN, RAR, eOFEEA
N R D R AR WA AR s R = o

XA BT @ T, ECE T AR

Yy R, flhn, BEERNMEEREE, B REAST
M X TiEm] B 3-4 i XML i 5@ LR HEHE

~The quick brown fox |

jumps over the lazy d
og |

constraints.gridwidth = Integer.parseInt(e.getAttribute("gridwidth™));

FeIe AL BRI R Y SeR i A 8 e A AL R (E Ry, f# TS 2 H shHd{it
HEGAH
AR E A R B E T gridx 5 gridy JBHE, AT LA getAttribute 5 KA E
yraris L CIEAgE
String value = e.getAttribute("gridy");
if (value.length() == 0) // use default
constraints.gridy = r;

else
constraints.gridy = Integer.parselnt(value);

EATER AT IO EZTIEEXN RS REMRAE, XMERNTGESSE & i FARHE I EH
PR, FRATHE R RE XK. ERA - TBRIAMERE, xRt AR it
T AN ) EHL A (getter) / I B 2% (setter) Xf. (Bl #i A JavaBean f92.,)

bean J&H—~ 24 0 sl 2@tk L) .

<!ELEMENT bean (class, property*)>
<|ELEMENT class (#PCDATA)>

BT — A7 M—1ME.




144 Java BB oK EII SRHHH

<!ELEMENT property (name, value)>
<!ELEMENT name (#PCDATA)>

ZAE T LR, AR FATE E0E HoA bean

<!ELEMENT value (int|string|boolean|bean)>
<|ELEMENT int (#PCDATA)>

<!ELEMENT string (#PCDATA)>

<|ELEMENT boolean (#PCDATA)>

FHE— B RE], XE— JLabel XA RMSEH], ©H XA RN "Face: ",

<bean>
<class>javax.swing.JLabel</class>
<property>
<name>text</name>
<value><string>Face: </string></value>
</property>
</bean>

TR <string> PR BIERLITA SR, 244 HH] #PCDATA LR 74 it

HEFHTHAMLRAPRER? ROYAREERA T ZEAIRG2AN%, A4 value JTE
IR 5546 -

<!ELEMENT value (#PCDATA|int|boolean|bean)*>

AR AR R AR B SO IR IR S A .
P n] A{# ] BeanInfo ZSk X B EIE, 1M BeanInfo 0] LIF% bean M@ PEFARST., T

IR 2 i A 20k AR B Y, RIS E R setter e 28 B HAR .

HEATE R FEA— P R mRe, EA R 8 SR R - Rmia .

(BRE, S8, XTHmZIER, FOVERA P GRZAMFF R as, AL
SN, oS, M54 bean 248 1 1D 2 R4 o] 35 Ja 4 -

<IATTLIST bean id ID #IMPLIEDs
Flhn, FHEE— A ID 45 4E.

<bean id="face">
<class>javax. swing.JComboBox</class>
</bean>

R — T, AT a2 A 1D R HRHE—,
FEFF 03 nl EART T il 69 77 2R I S AL B 4 «

gridbag = new GridBagPane("fontdialog.xml");
setContentPane(gridbag);

JComboBox face = (JComboBox) gridbag.get("face");
face.addListener(listener);

AR AXANATH P, RMNAERNT XML REE MR L, Wi Java KD fideF
HRRBEHIEGLTRFL, RTAZR—F, HRRBFMWE] XML L ¥, &
A B89 7 XM JavaScript i 69 g K38 F R B AGIX AP, de R AR B A 0
R RE, WAH F 8 £44i£ 69 Nashorn JavaScript 48 5
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P o 3-2 MR s 7 andar{di i GridBagPane 253 52 il i% & W 4& 41 76 & i} BT A 1Y
T TAE, XA R ETERR I 3-4 vhiE X, [ 3-4 BoR Tisfr45 8. By Ruthik
THAHE GXIR TEXTT GridBagPane 7 bean JB M @MLK R ULt FE A T) FEshn
SHF TR FRFETE L 3-3 "R GridBagPane Kb XML X, WM AR EN];
BT 5 3-5 BoRpJE DTD X

IR ESE T4 5 F4FH —Schema )30, R4 IFE T DTD, A0 LIALFE Schema,

PRI 9 3-6 B % 1 X £/ Schema.

XA J& XML SR8 ik o XML 48X Hort:, BRURAE SRR R, TEICER b,
i o FE A R A R EEBOAE F BT T1E, XML f@trdsasm 17 M{E.

package read;

import java.awt.*;
import java.awt.event.?*;
import java.io.*;

import javax.swing.*;

*fi".l‘
* This program shows how to use an XML file to describe a gridbag layout.
* @version 1.12 2016-04-27
* @author Cay Horstmann
*
public class CridBagTest
{

public static void main(String[] args)

{

R DR T R AP oee Rad Pl

L o A e e R o S e Y e
[ B R L

EventQueue.invokelater(() -»

{
JFileChooser chooser = new JFileChooser(".");
chooser. showOpenDialog(null);
File file = chooser.getSelectedFile();
JFrame frame = new FontFrame(file);
frame.setTitle("GridBagTest");
frame,setDefaultCloseOperation(JFrame.EXIT ON_CLOSE);
frame.setVisible(true);

D;

Pk Pl Pl Pad Pl Pl Pl ps b i
= = S i T

}
}

/**
* This frame contains a font selection dialog that is described by an XML file.
* @param filename the file containing the user interface components for the dialog
*
class FontFrame extends JFrame
{
private GridBagPane gridbag;
private JComboBox<String> face;
private JComboBox<String> size;

P
)

Lo
w oo

Rkd e el L Al Rl Rl ki
M i @ P ol Gl P e
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19 private JCheckBox bold;
@  private JCheckBox italic;

92 @SuppressWarnings("unchecked")
43 public FontFrame(File file)

44 {

45 gridbag = new GridBagPane(file);

46 add(gridbag);

47

4 face = (JComboBox<String>) gridbag.get("face");

49 size = (JComboBox<String>) gridbag.get("size");

50 bold = (JCheckBox) gridbag.get("bold");

51 italic = (JCheckBox) gridbag.get("italic");

52

53 face.setModel (new Defaul tComboBoxModel<String>(new String[] { "Serif",
T "SansSerif", "Monospaced”, "Dialog", "DialogInput" })):
55

56 s1ze.setModel (new DefaultComboBoxModel<String>(new String(] { "8",
5_'||' Frll]lll "12”' lrl-Sll1 II]-EII. ‘“24"1. II36“I r|43" }]J:

58

59 Actionlistener listener = event -> setSample();

60

61 face.addActionListener(listener):

62 s1ze.addActionListener(1istener);

63 bold.addActionListener(1istener);

64 italic.addActionListener(listener);

65

66 setSample();

67 pack();

68 }

69

70 !{*-ﬂ-

71 * This method sets the text sample to the selected font.

7 */

7 public void setSample()

7 {

75 String fontFace = face.getItemAt(face.getSelectedIndex());
7% int fontSize = Integer.parselnt(size.getItemAt(size.getSelectedIndex())):
7 JTextArea sample = (JTextArea) gridbag.get("sample");

78 int fontStyle = (bold.isSelected() ? Font.BOLD : 0)

79 + (1talic.isSelected() ? Font,.ITALIC : 0);

80

51 sample.setFont(new Font(fontFace, fontStyle, fontSize));
B2 sample.repaint();

B3 }

B4 }

2Fi#% 3-3 read/GridBagPanejava

1 package read;

.

1 import java.awt.¥;

+ import java.beans.*:
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LT R = e T L B

10
11
12
13
14
15
16
17
1%
19
20
il
P,
{3
24
25
2b
7
28
29
10
il
32
£k
34
15
36
7
I8
L)
40
41
41
43
44
45
46
47
48
49
50
51
51
53
i
55
56
57
58

import java.1o.%;

import java.lang.reflect.*;
import javax.swing.*;
import javax.xml.parsers.*;
import org.wic.dom.*;

‘IJ'*‘A‘

* This panel uses an XML file to describe its components and their grid bag layout positions.
L

public class GridBagPane extends JPanel

{

private GridBagConstraints constraints;

!'frt
* Constructs a grid bag pane.
* @param filename the name of the XML file that describes the pane's components and their
* positions
*
public GridBagPane(File file)
{
setlayout(new GridBaglLayout());
constraints = new GridBagConstraints();

try

{ ]
DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
factory.setValidating(true);

if (file.toString().contains("-schema"))

{
factory.setNamespaceAware(true);
final String JAXP_SCHEMA_LANGUAGE =

"http://java.sun.com/xml/jaxp/properties/schemaLanguage”;

final String W3C XML_SCHEMA = "http://www.w3.org/2001/XMLSchema";
factory.setAttribute(JAXP_SCHEMA_LANGUAGE, W3C_XML_SCHEMA);

}

factory.setIgnoringElementContentihitespace(true);

DocumentBuilder builder = factory.newDocumentBuilder();
Document doc = builder.parse(file);
parseGridbag(doc.getDocumentElement());

}

catch (Exception e)

{
e.printStackTrace();

}
}

'fl'l'#

* Gets a component with a given name.

* @param name a component name

* @return the component with the given name, or null if no component in this grid bag pane has
* the given name
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59 */

60 public Component get(String name)

61 {

62 Component[] components = getComponents();

63 for (int i = 0; i < components.length; i++)
64 {

65 it (components[i].getName().equals(name)) return components[i];
66 }

67 return null;

58 }

69

70 JI.rir:n:

1 * Parses a gridbag element.

1 * @param e a gridbag element

73 */

4 private void parseGridbag(Element e)

15 {

6 Nodelist rows = e,getChildNodes();

n for (int i = 0; 1 < rows.getLength(); i++)

78 {

19 Element row = (Element) rows.item(i):

80 Nodelist cells = row,getChildNodes();

81 for (int j = 0; j < cells.getlength(); j++)
82 {

83 Element cell = (Element) cells.item(j);
84 parseCell(cell, i, 7);

85 }

86 }

87 }

a8

89 Jx

90 * Parses a cell element,

91 * @aram e a cell element

92 * @param r the row of the cell

93 * @param ¢ the column of the cell

94 */

95 private void parseCell(Element e, int r, int )
96 {

97 /[ get attributes

98

9 String value = e.getAttribute("gridx");

100 if (value.length() == 0) // use default

101 {

102 if (c == 0) constraints.gridx = 0;

103 else constraints.gridx += constraints.gridwidth;
104 }

105 else constraints.gridx = Integer.parselnt(value);
106

107 value = e.getAttribute("gridy");

108 if (value.length() == 0) // use default

109 constraints.gridy = r;

110 else constraints.gridy = Integer.parselnt(value);

111
112 constraints.gridwidth = Integer.parselnt(e.getAttribute("gridwidth"));
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113
114
115
11k
11/
114
119
120
171
12
113
124
125
126
127
128
129

130
131
112
133
134
133
136
137
138
13%
140
141
142
143
144
143
146
147
145
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

}

JIn"‘l."nft
* Parses a bean element.
* @param e a bean element

constraints.gridheight = Integer.parselnt(e.getAttribute("gridheight™));
constraints.weightx = Integer.parselnt(e.getAttribute("weightx"));
constraints.weighty = Integer.parselnt(e.getAttribute("weighty"));
constraints.ipadx = Integer.parselnt(e.getAttribute("ipadx"));
constraints.ipady = Integer.parselnt(e.getAttribute("ipady™));

// use reflection to get integer values of static fields
(lass<GridBagConstraints> cl = GridBagConstraints.class;

try

{
String name = e.getAttribute("fil11");
Field f = c].getField(name);
constraints.fill = f.getInt(cl);

name = e.getAttribute("anchor");
f = cl.getField(name);

constraints.anchor = f.getInt(cl);

}

catch (Exception ex) // the reflection methods can throw various exceptions
{

}

ex.printStackTrace();

Component comp = (Component) parseBean((Element) e.getFirstChild());
add(comp, constraints);

private Object parseBean(Element e)

{

try

{
NodeList children = e.getChildNodes();

Element classElement = (Element) children.item(0):
String className = ((Text) classElement.getFirstChild()).getData();

(lass<?> ¢l = Class.forName(className);

Object obj = cl.newInstance();

if (ob] instanceof Component) ((Component) obj).setName(e.getAttribute("id"));
for (int 1 = 1; 1 < children.getLength(); i++)

{

Node propertyElement = children.item(i);
Element nameElement = (Element) propertyElement.getFirstChild();
String propertyName = ((Text) nameElement.getFirstChild()).getData();

Element valueElement = (Element) propertyElement.getlastChild();
Object value = parseValue(valueElement);
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BeanInfo beanInfo = Introspector.getBeanInfo(cl);

PropertyDescriptor[] descriptors = beanInfo.getPropertyDescriptors();

boolean done = false;
for (int j = 0; !done & j < descriptors.length; j++)
{
if (descriptors[j].getName().equals(propertyName))
{
descriptors[j].getWriteMethod().invoke(obj, value);
done = true;

}
}

}

return obj;

}

catch (Exception ex) // the reflection methods can throw various exceptions

{

ex.printStackTrace();
return null;

}
}

ff**
* Parses a value element.
* @iparam e a value element
1)
private Object parseValue(Element e)
{
Element child = (Element) e.getFirstChild();
if (child.getTagName().equals("bean")) return parseBean(child);
String text = ((Text) child.getFirstChild()).getData();
if (child.getTagName().equals("int")) return new Integer(text),

else if (child.getTagName().equals("boolean")) return new Boolean(text);

else if (child.getTagName().equals('string”)) return text;
else return null;

1 <7xml version="1.0"7>
2 <!DOCTYPE gridbag SYSTEM "gridbag.dtd">
1 <gridbag>

4
5
b
T
5
g

10
11
12
13
14

<FOW>
<cell anchor="EAST">
<bean>
<class>javax.swing.JLabel</class>
<property>
<name>text</name>
<values<string>Face: </string»</value>
</property>
</bean>
</cell>
<cell fil1="HORIZONTAL" weightx="100">

¥
55

!'-'._." '.'1'-='__.._..l|. L il o e Ny o
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15
16
17
14
19
20

21
&
23
24
25
6
i
18
29
i
i
i
33
i)
[}
16
7
38
38
40
41
i1
43
4
45
4b
47
48
4
50
3l
52
53
54
55
56
§7
58
59
60
6l
bl
63
b4
65
66
67
(1]

<bean 1d="face">
<class>javax.swing.JComboBox</class>
</bean> .
¢/cells
<cell gridheight="4" fi11="BOTH" weightx="100" weighty="100">
<bean 1d="sample">
<class>javax.swing.JTextArea</class>
<property>
<name>text<,/name>
<value><string>The quick brown fox jumps over the lazy dog</string></value>
</property>
<property>
<name>edi table</name>
<value><boolean>false</boolean></value>
</property>
<property>
<name>rows<,/name>
<values<int>8</int></value>
</property>
<property>
<name>columns</name>
<value><int>20</int></value>
</property>
<property>
<name>11neWrap</name>
<value><boolean>true</boolean></value>
</property>
<property>
<name>border</name>
<value>
<bean>
<class>javax.swing.border.EtchedBorder</class»
</bean>
</values
</property>
</bean>
</cell>
</row>
<TOW>
<cell anchor="EAST">
<bean>
<class>javax,swing.JLabel</class>
<property>
<name>text</name>
<valuex<string>Size: </string></value>
</property>
</bean>
</cell>
<cell fi11="HORIZONTAL" weightx="100">
<bean id="size">
<class>javax.swing.)ComboBox</class>
</bean>
<fcell>
</ row>
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69 <TOW>

0 <cell gridwidth="2" weighty="100">

1 <bean 1d="bold">

7. <class>javax.swing.JCheckBox</class>
7 <property>

74 <name>text</name>

75 <values<string>Bold</string></value>
76 </property>

7 </bean>

78 </cell>

79 </ row»

a0 <Mow>

81 <cell gridwidth="2" weighty="100">

82 <bean 1d="1talic">

83 <class>javax.swing.JCheckBox</class>
4 <property>

85 <name>text</name>

i <valuex<string>Italic</string></value>
87 </property>

88 </bean>

89 </cell>

30 </row>

n </gridbag>

EFiHE 3-5 read/gridbag.dtd

<|ELEMENT gridbag (row)*>

<! ELEMENT row (cell)*>

<!|ELEMENT cell (bean)>

<!ATTLIST cell gridx CDATA #IMPLIED>

<!ATTLIST cell gridy CDATA #IMPLIED>

<IATTLIST cell gridwidth CDATA "1">

<!ATTLIST cell gridheight CDATA "1"s

<!ATTLIST cell weightx CDATA "0">

<!ATTLIST cell weighty CDATA "0">

<!ATTLIST cell fill (NONE|BOTH|HORIZONTAL|VERTICAL) "NONE">

<!ATTLIST cell anchor
(CENTER|NORTH|NORTHEAST | EAST | SOUTHEAST | SOUTH | SOUTHWEST |WEST |[NORTHWEST) "CENTER">

<!ATTLIST cell ipadx CDATA "0">

<!ATTLIST cell 1pady CDATA "0">

D OO el ORGP e R Pl ped

PR N
W e e Rl = O

<!ELEMENT bean (class, property*)>
<!ATTLIST bean id ID #IMPLIED>

[
o =4 O

<!ELEMENT class (#PCDATA)>

<!ELEMENT property (name, value)>
<!ELEMENT name (#PCDATA)>

<!ELEMENT value (int|string|boolean|bean)>
<|ELEMENT int (#PCDATA)>

<|ELEMENT string (#PCDATA)>

<!ELEMENT boolean (#PCDATA)>

P g P Pl Pl e s
L e Rl B e D WD
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BFHH 36 read/gridbagxsd 00 ST e

|
l
i
4
5
&
7
i
9

10
11
12
13
14
15
16
17
15
19
20
i1
1
3
L
15
b
1y
18
9
10
il
2
Lk
4
15
16
7
38
19
40
4
41
4]
4
45
46
47
48
49
50
5l
5l

<xsd:schema xmlns:xsd="http://www.w3.0org/2001/XMLSchema">

<xsd:element name="gridbag" type="GridBagType"/>
<xsd:element name="bean" type="BeanType"/>

<xsd:complexType name="GridBagType">
<xsd:sequence>
<xsd:element name="row" type="RowType" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="RowType">
<xsd:sequence>
<xsd:element name="cell" type="CellType" minOccurs="0" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

<xsd:complexType name="CellType">
<xsd:sequence>
<xsd:element ref="bean"/>
</xsd:sequence>
<xsd:attribute name="gridx" type="xsd:int" use="optional"/>
<xsd:attribute name="gridy" type="xsd:int" use="optional"/s
<xsd:attribute name="gridwidth" type="xsd:int" use="optional" default="1" />
¢<xsd:attribute name="gridheight” type="xsd:int" use="optional" default="1" />
<xsd:attribute name="weightx" type="xsd:int" use="optional" default="0" />
<xsd:attribute name="weighty" type="xsd:int" use="optional” default="0" />
<xsd:attribute name="fi11" use="optional" default="NONE">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="NONE" />
<xsd:enumeration value="BOTH" />
<xsd:enumeration value="HORIZONTAL" />
<xsd:enumeration value="VERTICAL" />
</xsd: restriction>
</xsd:simpleType>
</xsd:attribute>
<xsd:attribute name="anchor" use="optional" default="CENTER">
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="CENTER" />
<xsd:enumeration value="NORTH" />
<xsd:enumeration value="NORTHEAST" />
<xsd:enumeration value="EAST" />
<xsd:enumeration value="SOUTHEAST" />
<xsd:enumeration value="SOUTH" />
<xsd:enumeration value="SOUTHWEST" />
<xsd:enumeration value="WEST" /»
<xsd:enumeration value="NORTHWEST" />
</xsd:restriction>
</xsd:simpleType>
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53 </xsd:attribute>
54 <xsd:attribute name="1pady" type="xsd:int" use="optional" default="0" />
55 <xsd:attribute name="ipadx" type="xsd:int" use="optional" default="0" />

56 </xsd:complexType>
§7
58 <xsd:complexType name="BeanType">

59 <xsd:sequence>

60 <xsd:element name="class" type="xsd:string"/>

61 <xsd:element name="property” type="PropertyType" minOccurs="0" maxOccurs="unbounded"/>
62 </xsd:sequence>

63 <xsd:attribute name="id" type="xsd:ID" use="optional" />

64 </xsd:complexType>
6
6 <xsd:complexType name="PropertyType">

67 <xsd:sequence>

1] <xsd:element name="name" type="xsd:string"/>
69 <xsd:element name="value" type="ValueType"/>
70 </xsd:sequence>

11 </xsd:complexType>
12
13 <xsd:complexType name="ValueType">

74 <xsd:choice>

75 <xsd:element ref="bean"/>

76 <xsd:element name="int" type="xsd:int"/>

17 <xsd:element name="string" type="xsd:string"/>
78 <xsd:element name="boolean" type="xsd:boolean"/>
79 </xsd:choice>

30 </xsd:complexType>
81 </xsd:schema>

3.4 {FH XPath REMER

R EE A A XML XX P — B ER S, B4, #lad#ET DOM W1 AR Z 1 5K
AT AR S B A SRR, XPath if 5 A5 RIMY EBEIBEES . P, EEAEWMTF XML
PP

<configuration>

<fdatabase>
<username>dbuser</username>
<password>secret</password>

</database>
</configuration>

] LA ) 4 XPath #6353 /configuration/database/username :K{H ¥4} % database
i) username 1H .

{di ] Xpath $47 F 7] #4358 1 DOM 77 :UE R P52

1) FRAF TR K
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2) BEFERNTITE.

3 ) 5E{i database JGE .,

4) E LA FH AN username (971 5L,

5) EMHAT AP text .

6 ) FRHCHLEE

XPath A] LA XML SCHE ) — 1 58, #lan, FiieY XPath:

/qridbag/ row

iR THCE gridbag T ICEPITAM row CE . WL [ BERREBESFETE
/gridbag/row[1]

XFRHRES—IT (RII15NA 18D,
(i @ PR nl LA Bl R PEA . XPath ik
/gridbag/row[1] /cell[1] /@nchor

WA TS 1T — T anchor J@1E. XPath ik
/gridbag/row/cel1/@anchor

iR TAE MG E gridbag )-FIC & AR row JCE H I HICH ) anchor JEMET AL,
XPath FIRZ A HIR %, Hlan.

count (/gridbag/row)

iZ 9] gridbag RICE M row FIL R, KUY XPath AN ALHFRZE, 2L http://
www.w3c.org/TR/xpath ) ¥ {Z, =3 7E http://www.zvon.org/xxl/XPathTutorial/ General/examples.
htm] b #)— N ER 4F 1L TE M -

Java SE 5.0 84/ 7 —~~ API kil XPath #iAX, BT ZM XPathFactory fj&#—1
XPath X% .

XPathFactory xpfactory = XPathFactory.newInstance();
path = xpfactory.newXPath();

SRJm, VM evaluate JiiEKiT5 XPath k5L

String username = path.evaluate(”/configuration/database/username”, doc);

Al LA [a)—~ XPath X R 21~ RiERK,

XFIEA R evaluate 5 0R R Ml — AN P07, XARGE & HIRAIBOCCAS,  HC Ui i i)
THi) username 5 S CA,, WIR XPath Fiks =4 T —H 1 &, M0 T .

NodeList nodes = (Nodelist) path.evaluate("/gridbag/row”, doc, XPathConstants.NODESET);

ISRAE W O —A~95 45, ML XPathConstants.NODE {t#.

Node node = (Node) path.evaluate("/gridbag/row[1]", doc, XPathConstants.NODE);

Rzt R A5 . {d ) XPathConstants.NUMBER:
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int count = ((Number) path.evaluate("count(/gridbag/row)", doc, XPathConstants.NUMBER)).intValue();

A NSO BRI R, TRAMMERE

AR SRR, B, WRIRA R —UGT Tﬁﬁégﬁaﬁﬁii}};@[;;r.'.m.;.,r' T e —
FEAREN A5, A8 AT LAV - <IBOCTYPE aridbag STSTEN “gridbag >
result = path.evaluate(expression, node); TE‘?’:’.‘:(W-,W?
FLFEI 3 3.7 AORRFEBUR T XPath Fiksky | comsmwcowatamncions
RERME, RERA—A XML X, BA—# o1
ikal, HEERRAMER, Aditiied, #ksl B2

P R S T SRR N
P T ol R R 2o gl o
i S ek, g e, R e e R

import java.awt.*;

import java.awt.event,*;
import java.io.*;

import java.nio.file.*;
import java.util.*®;

import javax.swing.*:

import javax.swing.border.*;
import javax.xml.namespace.*;
import javax.xml.parsers.*;
import javax.xml.xpath.*;
import org.w3c.dom.*;

import org.xml.sax.*;

LD O = 2o L e pas Ped

[ N
LT I T P B =

15 [EE

17 * This program evaluates XPath expressions.
1 * @version 1.02 2016-05-10

19 * @author Cay Horstmann

0 ¥/

21 public class XPathTester

2 |

3 public static void main(String[] args)

24 {

2 EventQueue.invokelater(() -»

26 {

2 JFrame frame = new XPathFrame();
28 frame.setTitle("XPathTest");

29 frame,setDefaultCloseOperation(JFrame, EXIT_ON_CLOSE) ;
30 frame.setVisible(true);

i1 b

1 ;

1}

14

TR

% * This frame shows an XML document, a panel to type an XPath expression, and a text field to
w7 * display the result.
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L3F

18
1
40
a1
42
43
44
45
46
47
48
49
50
il
52
53
54
53
56
§7
58
59
1]
bl
bl
63
64
65
b
67
6
69
70
11
.
73
4
15
76
7
78
79
B
81
B
B3
B
B3
i
g7
B8
89
50
11

*/

class XPathFrame extends JFrame

{

private DocumentBuilder builder:
private Document doc;

private XPath path;

private JTextField expression;
private JTextField result;

private JTextArea docText;

private JComboBox<String> typeCombo;

public XPathFrame()

{

JMenu fileMenu = new JMenu("File");

JMenultem openltem = new JMenultem("Open”);
openltem.addActionListener(event -> openFile());
fileMenu.add (openltem);

JMenultem exitItem = new JMenultem("Exit");
exitItem.addActionListener(event -> System.exit(0));
f1leMenu.add(ex1tItem);

IMenuBar menuBar = new JMenuBar();
menuBar.add(fileMenu) :
setJMenuBar (menuBar):

ActionListener listener = event -> evaluate():
expression = new JTextField(20):
expression.addActionListener(listener);

JButton evaluateButton = new JButton("Evaluate"):
evaluateButton.addActionListener (1istener);

typeCombo = new JComboBox<String>(new String[] {
"STRING", "NODE", "NODESET", "NUMBER", "BOOLEAN" });
typeCombo. setSelectedItem("STRING") ;

JPanel panel = new JPanel();
panel.add(expression);

panel.add(typeCombo) ;
panel.add(evaluateButton);

docText = new JTextArea(10, 40);

result = new JTextField();
result.setBorder(new TitledBorder("Result"™));

add(panel, BorderLayout.NORTH);
add(new 1ScrollPane(docText), BorderLayout.CENTER);
add(result, BorderLayout.SOUTH);

try

{
DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
builder = factory.newDocumentBuilder();

}

catch (ParserConfigurationException e)
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92
9
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
114
119
120
121
122
113
124
125
126
127
128
129
130
111
132
113
134
133
136
137
138
139
140
141
142
143
144
145

{
}

JOptionPane.showMessageDialog(this, e);

XPathFactory xpfactory = XPathFactory.newInstance();
path = xpfactory.newXPath();

pack();

}
in't

* Open a file and load the document,

5/

public void openFile()

{

JFileChooser chooser = new JFileChooser():
chooser.setCurrentDirectory(new File("xpath"));

chooser.setFileFilter(

new javax.swing.filechooser.FileNameExtensionFilter("XML files", "xml"));

int r = chooser.showOpenDialog(this);
if (r != JFileChooser.APPROVE_OPTION) return;
File file = chooser.getSelectedFile();

try

{

}

docText.setText(new String(Files.readAll1Bytes(file.toPath(}))));
doc = builder.parse(file);

catch (I0Exception e)

{
}

JOptionPane.showMessageDialog(this, e);

catch (SAXException e)

{

}
}

JOptionPane, showMessageDialog(this, e);

public void evaluate()

{

try

{

String typeName = (String) typeCombo.getSelectedItem();
(OName returnType = (QName) XPathConstants.class.getField(typeName).get(null);
Object evalResult = path.evaluate(expression.getText(), doc, returnType);
if (typeName.equals("NODESET"))
{

Nodelist Tist = (Nodelist) evalResult;

// Can't use String.join since NodelList isn't Iterable

Stringloiner joiner = new Stringloiner(”,”, "{", "}");

for (int 1 =0; 1 < list.getlength(); 1+4)

joiner.add("" + list.item(i));
result.setText("" + joiner);

}

else result.setText(

+ evalResult);
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146 }

147 catch (XPathExpressionException e)
148 {

149 result.setText("" + e);

150 }

151 catch (Exception e) // reflection exception
152 {

153 e.printStackTrace();

154 1

155}

156 }

] javax.xmi.xpath XPathFactory 5.0
e static XPathFactory newlInstance()

iZ 0TI XPath X421 XPathFactory 36,
e XPath newXpath()

F TR XPath ik H XPath XfR.,
an] Tavax ximi xpathéeath 50 = HEFH MRS SRR IR R T e
e String evaluate(String expression, Object startingPoint)
WSS (AR SRR T R — A T I, IR SRR — A1 R
WA, DR [l R A R T SO RO R B
e Object evaluate(String expression, Object startingPoint, QName

resultType)

M EMREEITAREFRENX, BA TR -0 A8 &85 #, resultType 2
XPathConstants 25 i % & STRING. NODE. NODESET. NUMBER & BOOLEAN 2 —.,
R [E{f ;& String, Node, NodelList, Number & Boolean,

3.6 {ERZE

Java 15 5 AL ke tp 2 - v 2 . R G a] LU AR RS ARl 22 2, HEVEIATE
[Al—A~a b Ein] . XML o 5Ll £ = 8] (namespace) B, "L T oEZ AL .
23 [aHE h 48— % AR IAAT (Uniform Resource Identifier, URL) KHR12AAY, HU.

http://www.w3.org/2001/XMLSchema
uuid:1c759aed-b748-475¢c-ab68-10679700c4f2
urn:com:books-r-us

HTTP ) URL #& X2 i W AUAR iR AF. &, URL HHERRIRAF A/ 8, mARE—1T
YAFRENIAT . B, T2 RIARIRAT

http://www.horstmann.com/corejava
http://www.horstmann.com/corejava/index. htm]
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w2 T AR =0, 45 Web IR 55 4085 X 991~ URL $2 43k [/ —1~ 308y .

TEAr 44 23 [A] ) URL Pr &R AL E EAT AT 30R, XML it df A 22l 2oz hb A
RAEATAR VG, SR, & 1 %50 B2 8 B A K 1 25 25 (0] AR e G ARt — e il Afi]2 151
THE R i i 4% 25 1) B SCRYCEE URL A8 o B, fn S ORI Ya 2548 17 XML Schema (1)
fir 44 4% [H) URL ( http://www.w3.org /2001/XMLSchema), k4% ¥ —/ 3 XML Schema #5
HER SCRY

WA 2B HTTP URL AR b i 44 23 (B AR IR AT X SRR 28 B it e T 2 sl — B —
i WEREERSEPRE) URL, ARA EVLFRI FIME—PESERs B RGRIRUE. RN, TRILE
AT PLZEHE URL 23 F #3409 ME—=E, 30FN Java {045 v 8 Sz (] 3 44 J&— > LB

RUF R 745 W) ME—PEAR &, (H2AR 1 & AEAL BAE 1 75 YE R AR IRFF . 7E Java
AL A S, PTLUH import LRI SR K04, REsin] LLRERISERMRA T, £
XML HA K plavpldl, .

<element xmins="namespaceURI">
children
</element>

BAE, RIUEMER TR ARG E 48 25 [ i) —FB 41 1 o
FooHE I ARt B 2= m], pildn .

<element xmins="namespacelURI1">
<child xmins="namespaceURI2">
grandchildren
</ child>
more children
</element>

X}, S— T IR MPNITE AR A 44 25 a1 —aK 57 .

Ttk A E A ai e, BEmAF AN FRRER, X REAYLHHE TIERR
F INFFAER, RO B S AL, 1T Java HROF A AL . AR T LI 48
RNt N, BOAREE ORI — DR AR AT . T — S 5] 5 .

<xsd:schema xmlns:xsd="http://www.w3.org/2001/XMLSchema™>

<xsd:element name="gridbag" type="GridBagType"/>

</xsd:schema>
i -
xmins: prefix="namespace URI"

T ag A2 A FRTZE . ERATHE 4, BTS2 7T xsd, XFE, xsd:schema SEPR
46 A 44 %5 (8] http://www.w3.0org/2001/XMLSchema (1] schema.,

ERB: RATAEBRTENKAXTGFLEE, MARFEXTRG SR RLGFLE
Al &g —3 5. AT EENMFEMEH RG] T

¢<configuration xmlns="http://www.horstmann.com/corejava"
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xmins:si="http://www.bipm. fr/enus/3_SI/si.html">
<size value="210" si:unit="mm"/>

</configuration>

fiX o= 48  , A4 configuration #» size ;£ URI # http://www.horstmann.com/
corejava &4 % & 4] 69— 4. & sidunit £ URI # http://www.bipm.fr/enus/3 SI/si.html
a4 a e —3 5. R, B value RAETH LT &—EH.

] L4 il i Ay o X i 24 25 ] B9 A 28, BRIARS L T, Java XML FERY DOM by 25 31 F
“r A R

FFT I oy 24 &5 [8) Ab PR A5 1%, 1 18 Bl DocumentBuilderFactory £ [1) setNamespace
Aware Jy ik .

factory.setNamespaceAware(true);

XA, L] AR A A E R S e A 2] T AT EA AR

o AR ML E % (qualified), 1 getNodeName fl getTagName % 51k 0],
e i#4 4% 6] URI, Hi getNamespaceURI J ik (0],

o T RIZRFildr 22 23 Rl A3 % (local name), Hi getLocalName J iR (0],
P10 R ireyE R LU IR

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
EafEWTHFER:

o fRE % = xsd:schema

o %30 URI = http://www.w3. urgfzuulfxm_smema
o AHL4, = schema

B wR e 8 ) g R4 4k £ ], getLocalName #» getNamespaceURI 7 i
Hri&E null,

El org.w3c.dom.Node 1.4

e String getLocalName()

R [OIA M (AT, 20 R s AR ar 2 25 MRS, & [l null,
e String getNamespaceURI()

1R [ 44 %5 6] URT, 88 fEfepr 8 AR 22 2= )i, & [E null,

#| javax.xml.parsers.DocumentBuilderFactory 1.4

e boolean isNamespaceAware()

e void setNamespaceAware(boolean value)
PRl 1% T.) Y namespaceAware JEPE, 4% true BF, T P24 i 28 24y
#45 [E) R
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3.6 MHHIEATES

DOM M Praf 56 M A XML 3RS, REH IR — M RIEREdEE W, TR
ROV, DOM #Rzf7fRer. (HR2, WRSCRRXK, JF HARMRE AR F A, v LfEiz
AT 5, MALF R TEAMIES W, 84 DOM Bl BASF8CEIE T 1o e fil
B F, AN ZM i bub 47 E (streaming parser) .

£ P /b, FATTRE T8 Java 26 FE B Gt 09 WL % B 8%« & 1 9K R Y SAX i BT
i FIES SN Java SE 6 I MACILAY StAX fifbrav. SAX fif b 4 FH i 2 4 1 ( event
callback), T1fii StAX ffAfraS42 At 1 Iy e by S A0 6 AC3S , S5 38 FRE M 5 oy (i — 2

3.6.1 {EH SAX f##rss

SAX M aw A8 BT XML $ig A B9 25 4G o i 24 5 38 F, (BA 2 LT 7 2UAF
8 SRy, IR SO AL FRER R ST AN BB SS  . SEBR |, DOM @b 8% R AE SAX T 2% (1Y
Fehl AR, TR E T 2R B RS EE DOM B,

TE {8 FH SAX it o B, 75 B2 — 4~ Ab 3 4% Kk 25 B % b o8 3 1 2 S35 4 8h 1.
ContentHandler %15 X [ 35 TN FEME A SCRIES Py a8 VR A A DR k. T i &
FJLA~

e startElement fll endElement 7F %5 41 21 45 a8 22 | r 2o B F

e characters 7E%} il 21| = £ F 88 i s .

e startDocument Fil endDocument 43 H|7E SCHS I by g it & 8 F—1X .

flin, FEMEdTLLT b Bt

<font>
<name>Helvetica</name>
<size units="pt">36</s1ze>
</font>

it a2 HE AT [m13

1) startElement, JtE % : font

2) startElement, JLE % : name

3 ) characters, % : Helvetica

4) endElement, JL#H 2, : name

5) startElement, JLE %% : size, J&1E: units="pt"

6) characters, N%: 36

7) endElement, JLE % : size

8) endElement, JLEZ%,: font

Qb PR G020 8w X S T, AR ENIATE M SCEE R IR TR L L eI AT B AT
e MR P SATERH — HTML (P BT A 884% <a href="...">, P HZEM G [0
1) startElement ik, LIRE TN a, HEMEA N href (OB, HWEER & 45 H
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T “RLEe”, BI— i 5 e 3 ik BOk B 22 I i i FE

EE. e 2, HTML R 24546 XML, X $#% HTML R @ %5 B #4469 XML £
AKX, AETTEHERSLERITEMN, 122, WICHEB& X345 T &E-EH XHTML
Y5 u), XHTML ;2 —# HTML 7 5, HZ R Héh XML, 4R A M X | & ka7
B A2, e, EAT.

java SAXTest http://www.w3c.org/MarkUp
A B AT E LA 4469 URL 7] &,

PR P & — R A SAX 17, AT AATEF a o E A | F CHBE,
i A G I 54
TS T 15 51 SAX AT 28 A AL .

SAXParserFactory factory = SAXParserFactory.newInstance();
SAXParser parser = factory.newSAXParser();

PAEPT LAAEFRSCARY T
parser.parse(source, handler);

X H i) source A LLE— 30, —4> URL FAF P& — P AR, handler J&TF
DefaultHandler {—~F2&, DefaultHandler 2SR PN ELE X TSI HEE -

ContentHandler
DTDHandler
EntityResolver
ErrorHandler

INAIFR R E LT b HZs . RS T ContentHandler 32111 startElement /3,
LIS href JBIER a JTTE.

DefaultHandler handler = new
DefaultHandler()

{

public void startElement(String namespaceURI, String Iname, String gname, Attributes attrs)
throws SAXException

{

if (Iname,equalsIgnoreCase("a") && attrs != null)

{
for (int i = 0; i < attrs.getLength(): i++)
1
String aname = attrs.getLocalName(i);
1f (aname.equalsIgnoreCase("href"))
System.out.printin(attrs.getValue(i));
}

]
}
h

startElement 74 3 MRt E A%, H gname Z2%(L) prefix:localname
W KSR 2 . i Sdn 4 75 [a) A PR AR ME B 24T, 4 namespaceURI Al Tname &3
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RN EMmA S EMAN (ERE) 4.
5DOM it —H, A At B R BRI B MM, T T &8
setNamespaceAware J7 i K i fir 24 25 (0] b BRAFA: .

SAXParserFactory factory = SAXParserFactory.newInstance();
factory.setNamespaceAware(true);
SAXParser saxParser = factory.newSAXParser();

XD, WAL T 5 —A% WAy RS . XHTML 304 B2 U —AMa & % DTD
SIRRIFRZE Ik, WSS MEX 1~ DTD, o] LIBRM#A &, W3C 158 A KB X i 1 www.
w3.org/TR/xhtml/DTD/xhtml-strict.dtd X FE AL T T 2R M8, B —XKhfil&5e 4
fEA R B30, R EGATER Rk, MWATAEIFAEDES DTD P&, WREKRAT
LIGUE X, R .

factory.setFeature("http://apache.org/xml/features/nonvalidating/load-external-dtd", false);

BRIFTE S 3-8 i T Mg e AL, EAENELES, HESEFER SAX 15 —4
AP, BREEAE XML B8 U5 56 5 XML 19 —Fpfay s 7 U2 R XML #2508 2541 15 10
SAX H4. HFIFHZS W 3.8,

e T PRy T
- - - 1 3 g 5. N s 5 P s T .
kEPEE R - ?':_.1“.'.. eay/SAX [est |

package sax;

import java.io.?*;

import java.net.*;

import javax.xml.parsers.*,
import org.xml.sax.*;

import org.xml.sax.helpers.*;

T I ™. B TR S

*
* This program demonstrates how to use a SAX parser. The program prints all hyperlinks of an
* XHTML web page. <br>
* Usage: java sax.SAXTest URL
* @version 1.00 2001-09-29
* @author Cay Horstmann
o
/
public class SAXTest
{

public static void main(String[] args) throws Exception

{

P ™ = T e T
LV - R I - O T R —

String url;
if (args.length == 0)
{
url = "http://www.w3c.org";
System.out.printin("Using " + url);
}

else url = args[0];

Fod P el P P P Pl Pl Pl
OB = B Wt e el R = O

DefaultHandler handler = new DefaultHandler()
{

Pl
L]
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30 public void startElement(String namespaceURI, String Iname, String gname,
31 Attributes attrs)

32 {

3 if (Tname.equals("a") && attrs != null)

7 {

35 for (int i = 0; i < attrs.getlength(); 1++)

3 {

7 String aname = attrs.getLocalName(1);

3 if (aname.eguals("href")) System.out.printin(attrs.getValue(i));
19 }

40 }

1 }

12 h

43

i SAXParserFactory factory = SAXParserFactory.newInstance();

45 factory.setNamespaceAware(true);

I factory.setFeature("http://apache.org/xml /features/nonvalidating/load-external-dtd", false);
i SAXParser saxParser = factory.newSAXParser();

i InputStream 1n = new URL(url).openStream();

It saxParser.parse(in, handler),

50 }

51}

. -'____h ""I' 5 i . b2 58 .. ',-, -.“ :_'-'-_.r I_, ,
B4R Y SRR - Regied

| javax.xml.parsers.
e static SAXParserFactory newInstance()
iZ[7] SAXParserFactory J5— 4~
e SAXParser newSAXParser()
1Z 7] SAXParser 2Efi)—~5L 4
e boolean isNamespaceAware()
e void setNamespaceAware(boolean value)

RHA%® T.) f namespaceAware [E1E. 4% true B, Z T A o0 i b a8 A2
i 24 %% (AT

e boolean isValidating()

e void setValidating(boolean value)

FHFEE T Y validating J@PE. M4i&h true B, Z T A B AR HT 28 K Z30IE
HAi A .

EI Mmmm14 r. o b :; J-_, ‘ e s Al ¥ i }.m:'r % ""d .__':,1-?_:'; | 4 Ve
e void parse(File f, DefaultHandler handler)

e void parse(String url, DefaultHandler handler)
e void parse(InputStream in, DefaultHandler handler)

fif BT A 25 CIF . URL S ABHY XML 3CF, JHERIr B HR S 4578 € R AL By .
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e void startDocument()

e void endDocument()

SR L M5 R A B R H .
e void startElement(String uri, String Tname, String gname, Attributes

attr)
e void endElement(String uri, String 1name, String gname)
FECE B L g AN A A
A4 uri 44 3 [E] f) URT CARSRAR B o I iy 44 25 18] ORI )
1name AT AT A 2 (I SR BT 88 A 43 25 BT )
gname JLE S (R4 &0 4 23 BURAIRY ), B0E &0 A AT n PR E 4
(an et as bR 1 et A b 42 2Z S b 4 PR AE 22 )
e void characters(char[] data, int start, int length)
fire e 2 4 AT BRI O T
A% data FATEE B
start  TEfE RS FAFEER N — B A 8E P, BT RS
length B4R 45 PO AT H A R

e int getLength()
iR IR A R AR B b B R 2R
e String getLocalName(int index)
RMGERS BB ALY (TCRTER), sAEMbT a8 A & 2% 25 BB 15 5 T A& [9]
e
e String getURI(int index)
iR [0 25 58 R | W R A 44 25 (8] URIL, 80#, MW G a4 2 M i) —afsr, ol
Bras HAEdn #4 25 [B] BRI R 7] 25 745 6
e String getQName(int index)
R W EEER WBERPRE S (ATE ), s as AR & PR E 4 0 iR [0 23 A7
e String getValue(int index)

e String getValue(String gname)
e String getvValue(String uri, String 1name)

WRIEAERT| . BREZNmAZSH URH A 2R FURHE: ZEAAHER, &1 null,
3.6.2 {EMH StAX iR HT2S
StAX ftrasE—Fr “Fif@dras (pull parser)”, SL3EFHFPEEAN, MAFEHEMT
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LK PR ) AR R AL AT A B9

InputStream in = url.openStream():

XMLInputFactory factory = XMLInputFactory.newInstance();
KMLStreamReader parser = factory.createXMLStreamReader(in);
while (parser.hasNext())

{

int event = parser.next();
Call parser methods to obtain event details

}
flan , FEMEDT T ) A T

¢<font>
<name>Helvetica</name>
<size units="pt"»>36</size>
</font>

fE AT A A R I A A

1) START_ELEMENT, 70X % . font
2 ) CHARACTERS, W%: 2°HFT
3) START_ELEMENT, JGZ 4. name
4) CHARACTERS, JN%: Helvetica
5) END_ELEMENT, £ % %44 : name

6 ) CHARACTERS, W& : ZHIFAF
7) START_ELEMENT, T %: size
8 ) CHARACTERS, N%. 36

9) END_ELEMENT, j£ZE4, . size
10 ) CHARACTERS, WNZE. ZSF4F
11 ) END_ELEMENT, 0% 4. font

LoathrixX g tE{a, TFE 8 XMLStreamReader 2S5 204 ik, fHildn.

String units = parser.getAttributeValue(null, "umits");
B LAZKECY AT (Y units @Y.
SNBSS EACER R A, AR0TELEEHR T X A ST el e .

XMLInputFactory factory = XMLInputFactory.newInstance();
factory.setProperty(XMLInputFactory.IS_NAMESPACE AWARE, false):

BEF i 3-9 1% 1 H StAX it s L MR E AR . IEWARFT I, X B US55
By SAX AU ERIRD FiF2, PR FRATAS 0 H0 - A B ) A,

EFES 39 Emm}ava LRI

package stax;

import java.io.*;
import java.net.*;
import javax.xml.stream.*;

(Y I - T
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b
7 jtt

8 * This program demonstrates how to use a StAX parser. The program prints all hyperlinks of
9 * an XHTML web page. <br>

10 * Usage: java stax.StAXTest URL

1t * @author Cay Horstmann

12 * @version 1.0 2007-06-23

13 ¥

1 public class StAXTest

15 {

16 public static void main(String[] args) throws Exception
17 {

18 String urlString;

19 if (args.length == 0)

20 {

21 urlString = "http://www.w3c.org";

n System.out.printIn("Using " + urlString);

2 }

24 else urlString = args[0];

25 URL url = new URL(url1String);

2% InputStream in = url.openStream();

21 XMLInputFactory factory = XMLInputFactory.newInstance();
2 XMLStreamReader parser = factory.createXMLStreamReader(in);
29 while (parser.hasNext())

30 {

) int event = parser.next();

1 if (event == XMLStreamConstants.START_ELEMENT)

1 {

3 if (parser.getLocalName().equals("a"))

35

3 String href = parser.getAttributeValue(null, "href");
37 if (href != null)

3 System.out,printin(href);

39 }

40 }

41 }

Q2 }

3}

e static XMLInputFactory newInstance()
iZ[7] XMLInputFactory J8(#)—4~5E .

e void setProperty(String name, Object value)
EEEX L) mEtE, sRE e S AR EA R E NS EaR,, M I111egalArgument
Exception. Java SE f)SEHL3ZF T %1 Boolean ZERIAJEH:
"javax.xml.stream.isValidating F} false (201A{H) B, ALF L

B (FLIOA BRI SCFF ) o

"javax.xml.stream.isNamespaceAware" K true (BRIA(H) B, $ribH 4y 4
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8] (RLYEAS BRI SCHF)
"javax.xml.stream.isCoalescing" 1 false (BRAMH) B, 4P Y=
TR A AT
"javax.xml .stream. isReplacingEntityReferences" } true 2RIA{H) B, SEiAT|
VE A0 80 B0 e i i .
" javax.xml .stream. isSupportingExternalEntities” Jfy true (ERIA{H) B, Mt
AT, B FXA RS A S
HHERAEL
"javax.xml.stream. supportDTD" A1 true (BRIAME) B, DTD ¥4EH
SRR
e XMLStreamReader createXMLStreamReader(InputStream in)
e XMLStreamReader createXMLStreamReader(InputStream in, String
characterEncoding)
e XMLStreamReader createXMLStreamReader(Reader in)
e XMLStreamReader createXMLStreamReader(Source in)

GIE— T MEERIRL . ek JAXP IR A BB 4% .
| javax.xmi.stream. XMLStreamReader 6

e boolean hasNext()
WRA B — TR, WHR[E true,

e int next()
R a5 RSB AN T — 1 3, JFREIFH % R 2Z—: START_ELEMENT
END_ELEMENT CHARACTERS START_DOCUMENT END_DOCUMENT CDATA COMMENT
SPACE (1] ZBS175 1545 ). PROCESSING_INSTRUCTION ENTITY_REFERENCE DTD

e boolean isStartElement()

e boolean isEndElement()

e boolean isCharacters()

e boolean isWhiteSpace()
AR SATF R — TG ICR | 850K . FARHESZ A5, WERE true,
e QName getName( )

e String getLocalName()

FRHUAE START_ELEMENT aff END_ELEMENT S4B C £ A,
e String getText()

iR [7]—~~ CHARACTERS, COMMENT &Y, CDATA A FFF, 5{—> ENTITY_REFERENCE

e, & — DTD HAFPF4E.
e int getAttributeCount()
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e QOName getAttributeName(int index)

e String getAttributeLocalName(int index)

e String getAttributeValue(int index)
SR Y HTF R START_ELEMENT,  WIBRIUR M50 A m P a0 22 7 S 1H.

e String getAttributeValue(String namespaceURI, String name)
NS HFF 2 START_ELEMENT, WERIEA 45 E AR TERI(E. WIPR namespaceURI
A oul, NWEAKA 4 F 2 (A,

3.7

LIt

=A% XML SRS

HMAERE LM /G4 S EH XML /9 Java #2)¥ 7. T ik R4 486 # B ml it
B, B4 XML . 48R, ReT DL EdEE S — &5 print ], FTEDHAS TR . JEPER
WUANE, KBS XML X4, HXHFAR—THFEE. XEMAHRSIEREITTKE 2,
T RHEEMSCARAN B S ATITEAYRAT S (. " fl <), —AHEERES R

— M E R R SR A AR — DOM B, SRIFHE HIZMMTA NS, Fi
/NIRRT e A

3.7.1 AFapRAZEFHE

B DOM B, PRa] A —4~25 Y SCPY T iR .l ik 8 B DocumentBuilder 2811
newDocument J7H:n] LIS —4~%35 FY,

Document doc = builder.newDocument():

{# /] Document 5[ createElement Jyikn] DI E KR Y ICE .

Element rootElement = doc.createElement(rootName);
Element childElement = doc.createElement (childName);

{#i[f] createTextNode 77 LAY EE SCACYY o .
Text textNode = doc.createTextNode(textContents);

ER LT Aol LALA SCRYES IR T &, 455 i35 51

doc.appendChild(rootElement);
rootElement.appendChild(chi 1dElement);
childElement.appendChild(textNode);

{Edr DOM B, AIfER T B i cEEM., X 2718 H E1ement 24 (1) setAttribute
JrcBiag,

rootElement.setAttribute(name, value);

3.7.2 HAZTEAKX
S sifd Hldn 2 23 m), IBAfla8 O pg e Rl SR A e 2 R,
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B, SR as TR E R a4 S MUY, ARG PRI AR -

DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
factory.setNamespaceAware(true);
builder = factory.newDocumentBuilder();

WRIG{HH createElementNS [ A& createElement JCal & v f 15 5

String namespace = "http://www.w3.org/2000/svg";
Element rootElement = doc.createElementNS(namespace, “svg");

AR SR A R AR R E S, BAALTHHA xmIns JiZH) R YEER S8
Hzh@ld . #ln, WORTEAE HTML 43 SVG, ARasin] MR F XA CE .

Element svgElement = doc.createElement(namespace, "svg:svg")

VLR BE A XML X, B2 R .

<svg:svg xmins:svg="http://www.w3.orq/2000/svg">

MAFEEREN CEBEN S T TaL2 0, B2 LU H Element 2 )
setAttributeNS Jik:.

rootElement.setAttributeNS(namespace, qualifiedName, value);

3.7.3 EHXH

ALAT R, 2 DOM W5 B b It E 29 . 555 R AT
HARIE S ¥ ( Extensible Stylesheet Language Transformations, XSLT) API, & T XSLT f 8
ZEEWEZN 387, [ F, WIEFERIEAN XML il “BE" mgws rfts.

TAHE “DEAETIRIE" a9FEN T T30, JFHMkerimt . 8 7K DOCTYPE 5 %
PAFE, RAATZ0H SYSTEM Al PUBLIC FRiRfFis B b @i,

[/ construct the do-nothing transformation

Transformer t = TransformerFactory.newInstance().newTransformer():

// set output properties to get a DOCTYPE node
t.setOutputProperty(QutputKeys.DOCTYPE_SYSTEM, systemldentifier);
t.setOutputProperty(OutputKeys.DOCTYPE_PUBLIC, publicIdentifier);

// set indentation

t.setOutputProperty(OutputKeys.INDENT, "yes");

t.setOutputProperty (OutputKeys .METHOD, "xm1");
t.setOutputProperty("{http://xml.apache.org/xs]t}indent-amount", "2");
// apply the do-nothing transformation and send the output to a file
t.transform(new DOMSource(doc), new StreamResult(new FileQutputStream(file)));

B R LSSerializer 200, AT ARECEEH], BT LIER]T 1 A 8 5L .

DOMImplementation impl = doc.getImplementation();
DOMImplementationlS impILS = (DOMImplementationlS) impl.getFeature("LS", "3.0™);
LSSerializer ser = implLS.createlSSerializer();

Ry ARG AT, nTLIBCE T fAs s

ser.getDomConfig().setParameter("format-pretty-print", true):
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PRJE T LA B A0 S5 3K SO A 7 E

String str = ser.writeToString(doc);

N SR AR SO B AR, TS EL—> LSOutput.:

LSOutput out = implLS.createlSOutput();
out.setEncoding ("UTF-8");
out.setByteStream(Files.newOutputStream(path));
ser.write(doc, out);

3.7.4 =Bl: M SVGC XfF

FEIFIE S 3-10 22— 1A XML f i py SRRy . ZRIFL W 7 — QIR m, B—
HAHPLE R AT (S0 3-6 ), AT AT AT {945 a) 4 T2 ( Scalable Vector Graphics, SVG)
KRAFAEA . SVG & XML #8808, B & X6 AR E A EIE .. {R0] LIFE http:/
www.w3c.org/ Graphics/SVG 8|5 £ T SVG {5 E. EAF SVG U, HEdHEER
BRAE 3 30 0 0] U8 8% .

B RA WL SVG @giyr . st H MM, ki1
o A B RN —HEaNEE., FilE 11

<?xml version="1.0" encoding="UTF-8"7>

<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 20000802/ /EN"
"http://www.w3.org/TR/2000/CR-SVG-20000802/DTD/svg-20000802.dtd">

<svg xmins="http://wew.w3.org/2000/svg" width="300" height="150">
<rect x="231" y="61" width="9" height="12" fill="#6edal3"/> e i ‘
<rect x="107" y="106" width="56" height="5" fi1l="#c406be"/> & 3-6 H:RLAYBLC Z AN

</svg>

IFMNPRERR, B TEIEAERIAN T — 1 rect k. EAME. WE ., SEMERE
oS EY, HrplEgall 1753t RGB (HEN .
EE: SVGARZWHAT AW, £FLE, XEEMHAALT L, #lde, T@6) path THE:
<path d="M 100 100 L 300 100 L 200 300 z">
M E45 “moveto” 4. L2435 “lineto”, z 245 “closepath” (1), B2, #ZddE

X AT R KA XML A =4 MudciBegse 1, A1k A e XML BX P, hThk
e AU & AR 6 A,

e Document newDocument()

1R [\]— 23 S0 .

| org.w3c.dom.Document 1.4

e Element createElement(String name)



FE3IF XML 173

e Element createElementNS(String uri, String gname)

iR Bl 2 A 2 A PR .
e Text createTextNode(String data)

B (o] ELA 25 5 e 1 SCARY R

e void setAttribute(String name, String value)

evoid setAttributeNS(String uri, String gname, String value)

A 2558 25 W) TR PR ¥ A8 1.

£ uri 4 F2sa) ¥ URIL 8¢ nu1i
gname FRAES . WERA M0, W uri ARESH null
value JE& A

e static TransformerFactory newInstance()

iR 1] TransformerFactory 25—/ 354,

e Transformer newTransformer()

iR 8] Transformer 28— 50|, © B0 THRiRfT e (A UET S5 i 5540 )

e void setOutputProperty(String name, String value)
PE S E Y. AriER R PEZ W hitp://www.w3.org/TR/xslt#output, A5 )L
AR Rk
%% . doctype—public  DOCTYPE 7 i rfdi i/ 3t ID
doctype-system  DOCTYPE /i {di HIf &55 ID
Indent “yes” ¥ “no”

method “xm1”, “htm17, “text” mEHlH)FAr

e void transform(Source from, Result to)

g —4 XML SCRY,

e DOMSource(Node n)
M ERT SR — 0, R, n S0P
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e StreamResult(File f)

e StreamResult(OutputStream out)
e StreamResult(Writer out)

e StreamResult(String systemlID)

M, L. Blassi RS ID Gl AL URL) FHEREGR .

3.7.5 {#MH StAX 5 XML 3284

fERf— 1, RED T W2 ) DOM B gk =4 XML . WsRkX4 DOM
A AT HE, IRAX R 7 A IR &2

StAX API 3R fi17] A 84 XML 5 i, X7 %MK OutputStream rpfy gt —/
XMLStreamWriter, E0{% T fXH -

XMLOutputFactory factory = XMLOutputFactory.newInstance();
XMLStreamWriter writer = factory.createXMLStreamWriter(out);

24 XML X3k, W E R A
writer.writeStartDocument ()

A ER LN
writer.writeStartElement (name) ;

as s PE T 2

writer.writeAttribute(name, value);

MAE . A LLE YA writeStartElement NG 745 4, WEH FHGEHE
HFAF

writer.writeCharacters(text);

EEEMATITRZE, WH

writer.writeEndElement();

X2 FECYRITRBORH]
BEBEA T AMITE (W <img .../>), wTLAE T i ad A

writer,writeEmptyEl ement(name) ;

e, EXHEREE, FH

writer.writeEndDocument();

XA A BT A T e E .
5{# i DOM/XSLT i X —#FF, FRANTA .0 R PEE 747838 b 57 7T, {HE,
RAOMDIBA AT GEL /=4 dE B A A XML, flinBA 2 S0 30. 31 H, StAX MaTHYhR
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A B B A AT AT 7 A g g Y SR
BRIFHR3-10 P ARRFER TEH XML 9P R =, FBFEE R 3-11 MR 3-12

= el

package write;

import java.awt.*®;
import javax.swing.*;

f**
* This program shows how to write an XML file. It saves a file describing a modern drawing in SVG
* format.
* @version 1,12 2016-04-27
* @author Cay Horstmann
|
public class XMLWriteTest
{
public static void main(String[] args)
{
EventQueue.invokelater(() ->
{
JFrame frame = new XMLWriteFrame();
frame.setTitle("XMLWriteTest");
frame.setDefaul t(loseOperation(JFrame. EXIT ON_CLOSE);
frame.setVisible(true):

B

WD D S O LY e R Pl s

MMMHMEHI—EI—EHHHHHH
dm Ey R = S (- I N — N e T = R =
[S—
—

package write;

import java.io.*;
import java.nio.file.*;

import javax.swing.*;

import javax.xml.stream.*;

import javax.xml.transform.*;

import javax.xml.transform.dom.*;
import javax.xml.transform.stream.*:

B Bm s @ W e R

e
- =

import org.w3c.dom.*;

fﬂ

# A frame with a component for showing a modern drawing.
*/

public class XMLWriteFrame extends JFrame

{

private RectangleComponent comp;

I—ll—ll—tl—ll—ll—ll—':'l-
ROE D S PR WA e ad



176 Java #Ho#HRK Kl SH44H

20 private JFileChooser chooser;

21

2 public XMLWriteFrame()

13 {

2 chooser = new JFileChooser();

25

26 J// add component to frame

b

28 comp = new RectangleComponent();

29 add (comp) ;

30

1 // set up menu bar

i2

3 JMenuBar menuBar = new JMenuBar():

1] setJMenuBar (menuBar) ;

35

3 JMenu menu = new JMenu("File");

37 menuBar.add(menu) :

18

19 IMenultem newItem = new IMenultem("New");

i menu.add(newItem) ;

a1 newltem.addActionlistener(event -> comp.newDrawing());

42

3 JMenultem saveltem = new JMenultem("Save with DOM/XSLT");
4 menu.add(saveltem);

45 saveltem.addActionlistener(event -> saveDocument());

46

47 IMenultem saveStAXItem = new JMenultem("Save with StAX");
4 menu.add(saveStAXItem);

T saveStAXItem.addActionListener(event -> saveStAX());

530

i1 IMenuItem exitItem = new IMenultem("Exit");

52 menu.add(exitItem);

53 exitltem.addActionListener(event -> System.exit(0));

54 pack();

55 }

56

57 !n"ﬂr

58 * Saves the drawing in SVG format, using DOM/XSLT.

59 */

0 public void saveDocument()

31 {

B2 try

63 {

64 it (chooser.showSaveDialog(this) !'= JFileChooser APPROVE_OPTION) return;
65 File file = chooser.getSelectedFile();

66 Document doc = comp.buildDocument();

67 Transformer t = TransformerFactory.newInstance().newTransformer();
68 t.setOutputProperty(OutputKeys.DOCTYPE_SYSTEM,

69 "http://www.w3,org/TR/2000/CR-SVG-20000802/DTD/svg-20000802.dtd");
70 t.setOutputProperty(OutputKeys.DOCTYPE_PUBLIC, "-//W3C//DTD SVG 20000802//EN");
1 t.setOutputProperty(OutputKeys. INDENT, "yes");

7 t.setOutputProperty(OutputKeys.METHOD, "xm1");

73 t.setOutputProperty("{http://xml.apache.org/xs1t}indent-amount”, "2");
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" t.transform(new DOMSource(doc), new StreamResult(Files.newOutputStream(file.toPath()))):
75 }
7% catch (TransformerException | IOException ex)
7 |
78 ex.printStackTrace();
79 }
80 }
&1
82 ’f *%
83 * Saves the drawing in SVG format, using StAX.
B4 L)
85 public void saveStAX()
86 {
87 it (chooser.showSaveDialog(this) != JFileChooser.APPROVE OPTION) return;
88 File file = chooser.getSelectedFile();
T AMLOutputFactory factory = XMLOutputFactory.newInstance();
90 try
) {
92 XMLStreamWriter writer = factory.createXMLStreamhriter(
93 Files.newQutputStream(file.toPath()));
9 try
95 {
96 comp.writeDocument (writer);
97 }
98 finally
99 {
100 writer.close(); // Not autocloseable
101 ]
102 }
103 catch (XMLStreamException | IOException ex)
104 {
105 ex.printStackTrace():
106 }
wr}
108 }
F2RF & 3-12  write/RectamgleCo

package write;

import java.awt.*;

import java.awt.geom.*;
import java.util.*;

import javax.swing.*;
import javax.xml.parsers.*;
import javax.xml.stream.*;
import org.w3c.dom. *;

Lo — R - i B L B o N

i
=

'JI".I"t

* A component that shows a set of colored rectangles.
*

public class RectangleComponent extends JComponent

{

e e e T
L e el P e
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16 private static final Dimension PREFERRED SIZE = new Dimension(300, 200);
17

18 private java.util.List<RectanglelD> rects;

19 private java.util.List<Color> colors;

20 private Random generator;

a1 private DocumentBuilder builder:

2

23 public RectangleComponent()

24 {

2 rects = new ArrayList<>();

2 colors = new Arraylist<>();

i generator = new Random();

28

29 DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
30 factory.setNamespaceAware(true);

5| try

3 {

3 builder = factory.newDocumentBuilder():
M |

3 catch (ParserConfigurationException e)

3 {

37 e.printStackTrace();

1) }

39 }

40

41 Jr*

0 * Create a new random drawing.

%! Ji

44 public void newDrawing()

T |

46 int n = 10 + generator.nextInt(20);

47 rects.clear();

18 colors.clear();

49 for (inti=1;1 <= n; i++)

50 {

51 int X = generator.nextInt(getWidth());
52 int y = generator.nextInt(getHeight());
53 int width = generator.nextInt(getWidth() - x);
54 int height = generator.nextInt(getHeight() - y);
55 rects.add(new Rectangle(x, y, width, height));
56 int r = generator.nextInt(256);

57 int g = generator.nextInt(256):

58 int b = generator.nextInt(256);

59 colors.add(new Color(r, g, b));

60 }

61 repaint():

2 }

&3

64 public void paintComponent (Graphics g)

65 {

6 if (rects.size() == 0) newDrawing();

67 Graphics2D g2 = (Graphics2D) g;

68
69 // draw all rectangles
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70
71
.
13
T4
75
76
11
78
79
80
81
8l
B
B4
B3
BE
&7
1
89
90
41
52
93
bl
95
9%
a7
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
12
123

for (int 1 = 0; 1 < rects.size(); 1++)
{
g2.setPaint(colors.get(i));
g2.fi11 (rects.get(i));
}
}

Jlfi"l‘
* Creates an SVG document of the current drawing.
* @return the DOM tree of the SVG document
-
/
public Document buildDocument ()
{
String namespace = "http://www.w3.0rg/2000/svg";
Document doc = builder.newDocument();
Element svgElement = doc.createElementNS(namespace, "svg");
doc.appendChild(svgElement);
svgElement,setAttribute("width", "" + getWidth());
svgElement.setAttribute("height™, "" + getHeight());
for (int i = 0; 1 < rects.size(); 1++)
{
Color ¢ = colors.qget(i);
Rectangle2D r = rects.get(1);
Element rectElement = doc.createElementNS(namespace, "rect");
rectElement.setAttribute("x", "" + r.getX());
rectElement.setAttribute("y", ™" + r.getY());
rectElement.setAttribute("width", "" + r.getWidth());
rectElement.setAttribute("height”, "" + r.getHeight());
rectElement.setAttribute("fi11", String.format("#%06x",
c.getRGB() & OxFFFFFF));
svgElement.appendChild(rectElement);
}

return doc:

}
!J"-.H-

* Writes an SVC document of the current drawing.
* @param writer the document destination
*
/
public void writeDocument (XMLStreamWriter writer) throws XMLStreamException
{
writer.writeStartDocument();
writer.writeDTD("<!DOCTYPE svg PUBLIC \"-//W3C//DTD SVG 20000802//EN\" "
+ "\"http://www.w3.0rg/TR/2000/CR-SVG-20000802/DTD/svg-20000802 . dtd\">");
writer.writeStartElement("svg");
writer.writeDefaultNamespace("http://www.w3.0rg/2000/svg");
writer.writeAttribute("width™, "" + getWidth());
writer.writeAttribute("height”, "" + getHeight());
for (int i = 0; i < rects.size(); i++)
{
Color ¢ = colors.get(i);
Rectangle2D r = rects.get(i);
writer.writeEmptyElement("rect”);
writer.writeAttribute("x", "" + r.getX());



180 Java o #HAK Kl FHHEMFH

124 writer.writeAttribute('y", "' + r.getY());

125 writer.writeAttribute("width®, "" + r.getWidth());
126 writer.writeAttribute("height”, "" + r.getHeight());
127 writer.writeAttribute("fi11", String.format("#%06x",
128 c.getRGB() & OxFFFFFF));

129 }

130 writer.writeEndDocument(); // closes svg element

1}
132

133 public Dimension getPreferredSize() { return PREFERRED_SIZE; }
134 }

4] javax.xml.stream.XMLOutputFactory 6
e static XMLOutputFactory newInstance()
1Z [A] XMLOutputFactory Sy — 554
e XMLStreamWriter createXMLStreamWriter(OutputStream in)

e XMLStreamWriter createXMLStreamWriter(OutputStream in, String
characterkEncoding)

e XMLStreamWriter createXMLStreamWriter(Writer in)
e XMLStreamWriter createXMLStreamWriter(Result in)

QIS B . 5 R JAXP SR AT 2.
s javax.xml.stream XMLStreamWriter 6

e void writeStartDocument()

e void writeStartDocument(String xmlVersion)

e void writeStartDocument(String encoding, String xmlVersion)
FESCRY TR S A XML A 3454, 1R, encoding ZHHEM TEAX T EME, E
A CE A RS L

e void setDefaultNamespace(String namespaceURI)

e void setPrefix(String prefix, String namespaceURI)
EBAM A, sH B HE a4 7S B, X Rk A9/ AT R SRiDoER,
mREBAEWRMATER, HAEREON SCRAIR

e void writeStartElement(String localName)

e void writeStartElement(String namespaceURI, String localName)

HH— DI iRAR%, Hrh namespaceURI 4 FAH JCHE 1y iy 2 {0 .

e void writeEndElement()
KA HAIILE .
e void writeEndDocument()

KA AT ICE
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e void writeEmptyElement(String localName)
e void writeEmptyElement(String namespaceURI, String localName)
SH—1TBAG AP, H namespaceURT ¥ FAHCHER M ATZRRATH
e void writeAttribute(String localName, String value)
e void writeAttribute(String namespaceURI, String localName, String value)
HH—PTHTYRcEMEEE, b namespaceURT K HIAH CHK AT AL
e void writeCharacters(String text)
CREE e
e void writeCData(String text)
5 CDATA Bt
e void writeDTD(String dtd)
Gl dtd FAHE, TR EMLE 1> DOCTYPE i,
e void writeComment(String comment)
B H—THER
e void close()

KHXAE 8%

3.8 XSL i

XSL ¥%4% ( XSLT) HL## o] PA+E 8 XML SCRY 45 o HADAS CA ), @i, Feehal
A . XHTML s {Efe] oAt i) XML #8520, XSLT 38 5 FH R4 S HL 28 0] 3249 XML #5UF1%
A H—RPLAE TR XML #%20, sl XML 3% 038 T AKRERN R,

fRiT EPefit XSLT #::03K, Effdk 7 XML SCFY ) SEfp A& X e i B . XSLT 4b B
arFEEA XML R R AREC TR, P4 rEmf st (Z20E 3-7).

& 3-7 L H] XSL it

XSLT MERE ¢, E2AMRE A TIZEH, RINATHETTE XSLT #9235k,
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Fr AT RN B — A F R # T, R LI4E Don Box %5 A\ &3 #) ( Essential XML )
—F iR B E MG E . XSLT ML AT LIZE http://www.w3.org/ TR/xslt k7% .
B IR A TAR BEHE A R LI SR ) XML SO HTML SO, 37 X1 A S -

<staff>
<employees
<name>Carl Cracker</name>
<salary>75000</salary>
<hiredate year="1987" month="12" day="15"/>
</employee>
<employee>
<name>Harry Hacker</name>
<salary>50000</salary>
<hiredate year="1989" month="10" day="1"/>
</employee>
<employee>
<name>Tony Tester</name>
<salary>40000</salary>
<hiredate year="1990" month="3" day="15"/>
</employee>
</staff>

FeA 1A A4 9K HTML & Hf

<table border="1">

<tr

<td>Car] Cracker</td><td>$75000,0</td><td>1987-12-15¢</td>
</tr>

<tr»

<td>Harry Hacker</td><td>$50000.0</td><td>1989-10-1</td>
<ftr>

<tr>

<td>Tony Tester</td><td>$40000.0</td><td>1990-3-15¢/td>
</tr>

</table>

BHA BRI A ZTE T

<7xml version="1.0" encoding="I50-8859-1"7>
<xsl:stylesheet
xmins:xs1="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">
<xsl:output method="html"/>
templatey

template,

{fx;l;s%y1esheet>

TERATAP] T, xs1:output JUENR K EE N HTML., 1 HAA %00 J7 12515 B 4 xm
fl text,

T~ R A .

<xsl:template match="/staff/employee">
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<tr><xsl:apply-templates/></tr>
</xs]:template>

match JEPERIEE—1~ XPath A Zfiblsl . B24F | XPath ££ /staff/ employee
P —A 1 S, R T 3R

1) PSR <tr>,

2) TEALERHAT Siit, REZER Iz R .

3) BAERETA FVA)E, AT </tr>,

Pa)iii, B4 IS4 S5 D1l R ) HTML F#A8MFTHRIC .

XSLT AL FE S LARE Ar il oc FH T i oAb B R, 82— s DL e BB i, g4
izt (Canfeme 28k, sKe SRR MR, HEETES W http://www.w3.org/
TR/xslt) . WIREH VLECAIBIN, AbEaS AT E0AERE. X TF3CART A, BAEREZE
ERAFRER RN P L, I TFxR, BRARERAET 4L, (5496284 8 H 7
T

SR PR 51 10 5k S P Y name Y 5 A9 .

<xsl:template match="/staff/employee/name">
<td><xsl:apply-templates/></td>
</xsl:template>

IEANVRA WL, BEAR =4 8 A <td> . . .</td>, Ff HikAb AR 1/ [a] name JLE I F
Ve ERA AR, BISCART g, MAEERER U0 A, B 23O o 9 SCR N
7w (28R, s B AT A DEAC O BEAR ) .

QR IR P A B rh 2, A AP SR R e BRE T . TR
(1

<xsl:template match="/staff/employee/hiredate”>
<td><xs1:value-of select="@year"/>-<xsl:value-of
select="@month"/>-<xs1:value-of select="@day"/></td>
</xsl:template>

LT hiredate 5 Sl , ZERSTH:

1) FfFHE <td>

2 ) year [HTEH{H

3) —NEFSF

4 ) month &M

5) — P IEFRF

6 ) day JEPEMME

7) FIFH </td>

xs1:value—of ifi ] f T8 A LW FFF R, Hrh, W aEH setect MR
XPath (HiFE . EXTHFH, B2 T AT EELBRA T S AUHIXT AR, 17 R
AN F AR EERR MR — N FM S, BTSN RER 2T,
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XATENTFHREERENAE, TETANFEFREEECHAAE T A (A REEE)
P R A+

BRI 3-13 A8 THHF A R0 R0 XML U R R HTML A8 RE &
BAMES13 vansommakeimlasl

<7xml version="1.0" encoding="150-8859-1"7>

1
l
3 <xsl:stylesheet

4 xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"

5 version="1.0">

.

7 <xsl:output method="html"/>

:

9 <xsl:template match="/staff">

10 <table border="1"><xsl:apply-templates/></table>
1w </xsl:template>

12

13 <xs]:template match="/staff/employee">

14 <tr><xsl:apply-templates/></tr>

15 </xs]:template>
16

17 <xs]:template match="/staff/employee/name">

18 <td><xs]:apply-templates/></td>

1 </xsl:template>

20

1 <xsl:template match="/staff/employee/salary">
22 <td>$<xs] :apply-templates/></td>

3 </xs]:template>
14
25 <xs!:template match="/staff/employee/hiredate">

26 <td><xs]:value-of select="@year"/>-<xsl:value-of

27 select="@month"/>-<xs1:value-of select="@day"/></td>
28 </xs1:template>

29

1 </xsl:stylesheet>

BEFFI R 3-14 Bon T —AAR ¥ . Him AJAHRFR XML 3XF, o i 2R AN2E
P I P S A R 4l SCAS

employee.l.name=Car] Cracker
employee.1,salary=75000.0
employee, 1.hiredate=1987-12-15
employee,2.name=Harry Hacker
employee.2.s5alary=50000.0
employee.2.hiredate=1989-10-1
employee.3.name=Tony Tester
employee. 3.5alary=40000.0
employee. 3.hiredate=1990-3-15

BFEL3-14

S e Ee S Ra i L Pttt S e L W -t

1 <?xml version="1.0"7>
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L = = I = L I B — T = o

L B S I T — T T = I I~ R |
O D e el S e e e Fed el OO

<xsl:stylesheet
xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xs]:output method="text" omit-xml-declaration="yes"/>

<xs|:template match="/staff/employee">
employee.<xsl:value-of select="position()"
[>.name=<xs1:value-of select="name/text()"/>
employee,<xs]:value-of select="position()"
/>.salary=<xsl:value-of select="salary/text()"/>
employee.<xsl:value-of select="position()"
/>.hiredate=<xsl:value-of select="hiredate/@year"
/>-<xs1:value-of select="hiredate/@month"
/>-<xs]:value-of select="hiredate/@day"/>

</xs1:template>

</xs1:stylesheet>

Zo i d ] position() pRECE =4 L]

HLACTT (Y R B AT AR, IR
BOVHRE AR AT IR 3] — g 2 AR f0%e th . X6, ] LAZE 2 {1 XML f il ik Es
Iy BAE— S R P 2 A2 Ho AR sCAO R, AT BT XSLT 27 A X 17 (9 ] AR
#EPAT

f£ Java *F- i3 FroA4E XML BF et L, R v U R — M ieimdr 1), R

JA G B — RN R, IR B — TR SRS R .

File styleSheet = new File(filename);

StreamSource styleSource = new StreamSource(styleSheet)
Transformer t = TransformerFactory.newInstance().newTransformer(styleSource):
t.transform(source, result);

transform J5 i ) Z 8 JE Source fil Result AL M A XS . Source #1114 4

%2 F

DOMSource
SAXSource
StAXSource
StreamSource

PRAT AR —~3CfF . i

t.transform(new DOMSource(doc), result);

e i, R 7 —2H GRS, RINHFARMN—DIA K XML CHTF
TAE, M= —4 SAX XML [ E2S, didr-4iE 50 SAX &
PIEE ., 9B b, XML B 3ERs A B2 — s 2 BT R i i S0, WA SCHER 3

S X FEAY .

Carl Cracker|75000.0]1987 12|15

) L g5k URL P #4 EE StreamSource X%, ai# M DOM i
T irh ) EE DOMSource X2, @i, & F—dr, FRATMAA 7 F AR .

I

i

HAF, 45 A LARHT XML SCff
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Harry Hacker|50000.0/1989|10|1
Tony Tester|40000,0)1990 3|15

ab B & AN, XML ) 38 a4 8% 7~ 4 SAX $H ., F 42 35 B T XMLReader 4% 1 (19
EmployeeReader 251 parse H i) —ala{ChY .

AttributesImpl attributes = new AttributesImpl();
handler.startDocument();
handler.startElement(™", “staff", "staff", attributes);
while ((Tine = in.readline()) != null)
{
handler.startElement("", "employee”, "employee”, attributes);
StringTokenizer t = new StringTokenizer(line, "|");
handler.startElement("", "name”, "name", attributes):
String s = t.nextToken();
handler.characters(s,toCharArray(), 0, s.length());

1 " n 3

handler.endElement("", "name”, "name"):

handler.endElement ("", "employee”, "employee");

}

handler.endElement("", rootElement, rootElement):
handler.endDocument () ;

355 SAXSource JE M XML [l E 88 g 2 Y .

t.transform(new SAXSource(new EmployeeReader(),
new InputSource(new FileInputStream(filename))), result);

AR AE XML Y38t 5 B e, XML i9—4~/hBiry, 28R, KEX XSLT W HI#
FFHC 24 T XML B AR, A EfE—1 StreamSource %1% |- transform
JriBpal, .

t.transform(new StreamSource(file), result);

HE 5 B2 Result FECTRYSCHLZE A — X4, Java EFRIE T 3 36,

DOMResult
SAXResult
StreamResult

TS R A4 E] DOM # 5l FH DocumentBuilder j= 4 —~Hr i) SCRS 19 45, IR
H A% DOMResult 1.

Document doc = builder.newDocument();
t.transform(source, new DOMResult(doc)):

FOR R RN SO rb, A StreamResult.
t.transform(source, new StreamResult(file));

PREFPTE 5 3-15 L& 7 e BRI IRICAS .
’_,?;i%iﬁﬁﬁgéf?ﬂéig:-fifif fi ?fﬁﬁ_. R —

1 package transform;
2
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TR - . . T

10
11
1
13
14
15
16
17
18
19
{0
1
1
{3

25
16
17
18
1%
11}
il
i
33
34
35
16
7
i1t
19
40
il
&2
43
44
45
4b
47
4B
49
50
51
52
53
04
55
56

import java.io.*;

import java.nio.file.*;

import java.util.*;

import javax.xml.transform.*;

import javax.xml.transform,sax.*;
import javax.xml.transform.stream.*,
import org.xml.sax.*;

import org.xml.sax.helpers.*;

’f*i
* This program demonstrates XSL transformations. It applies a transformation to a set of employee
* records. The records are stored in the file employee.dat and turned into XML format. Specify
* the stylesheet on the command Tine, e.q.
*  java transform.TransformTest transform/makeprop.xsl
* @version 1.03 2016-04-27
* @author Cay Horstmann
%
public class TransformTest
{
public static void main(String[] args) throws Exception
1
Path path:
if (args.length > 0) path = Paths.get(args[0]);
else path = Paths.get("transform", "makehtm].xs1");
try (InputStream styleln = Files.newInputStream(path))
{

StreamSource styleSource = new StreamSource(styleln);

Transformer t = TransformerFactory.newInstance().newTransformer(styleSource):
t.setOutputProperty(OutputKeys. INDENT, "yes");
t.setOutputProperty(OutputKeys.METHOD, "xml™);
t.setOutputProperty("{http://xml.apache.org/xslt}indent-amount", "2");

try (InputStream docIn = Files.newInputStream(Paths.get("transforn", "employee.dat")))
{

t.transform(new SAXSource(new EmployeeReader(), new InputSource(docIn)),
new StreamResult(System.out));

‘,I"i'*
* Tms class reads the flat file employee.dat and reports SAX parser events to act as if it was
* parsing an XML file.
*
class EmployeeReader implements XMLReader
{

private ContentHandler handler;

public void parse(InputSource source) throws IOException, SAXException
{
InputStream stream = source.getByteStream();
BufferedReader in = new BufferedReader(new InputStreamReader(stream));
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57
58
59
60
bl
b2
b3
o4
65
b6
67
1.
69
70
11
12
13
74
15
76
17
78
19
80
81
a2
i3
B4
BS
§6
&7
&8
)
40
91
91
93
94
95
96
97
98
59
100
101
102
103
104
10§
106
107
108
108
110

}

String rootElement = "staff";
AttributesImpl atts = new AttributesImpl();

if (handler == null) throw new SAXException("No content handler");

handler.startDocument();

handler.startElement("", rootElement, rootElement, atts);
String Tine;

while ((1ine = in.readline()) != null)

{

}

handler.startElement("", "employee”, "employee”, atts);
StringTokenizer t = new StringTokenizer(line, "|");
handler.startElement("", "name", "name", atts);

String s = t.nextToken();
handler.characters(s.toCharArray(), 0, s.length());
handler.endElement("", "name", "name");
handler.startElement("", "salary", "salary", atts);

s = t.nextToken();

handler.characters(s.toCharArray(), 0, s.length());
handler.endElement("", "salary", "salary");

atts.addAttribute("", "year", "year", "(DATA", t.nextToken());
atts.addAttribute("", "month", "month", "CDATA", t.nextToken());
atts.addAttribute("", “"day", "day", "CDATA", t.nextToken());
handler.startElement("", "hiredate", "hiredate", atts);
handler.endElement("", "hiredate”, "hiredate”);

atts.clear();

mn L1} L] [L]

handler.endElement("", "employee", "employee");

handler.endElement("", rootElement, rootElement);
handler.endDocument() ;

public void setContentHandler(ContentHandler newValue)

{

}

handler = newValue:

public ContentHandler getContentHandler()

{
}

return handler:

// the following methods are just do-nothing implementations

public void parse(String systemId) throws I0Exception, SAXException {}
public void setErrorHandler(ErrorHandler handler) {}

public ErrorHandler getErrorHandler() { return null; }

public void setDTDHandler(DTDHandler handler) {}

public DTDHandler getDTOHandler() { return null; }

public void setEntityResolver(EntityResolver resolver) {}
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111 public EntityResolver getEntityResolver() { return null; }
2 public void setProperty(String name, Object value) {}

113 public Object getProperty(String name) { return null; }
14 public void setFeature(String name, boolean value) {}

us  public boolean getFeature(String name) { return false; }
116 }

an| javax.xml.transform.TransformerFactory 1.4

e Transformer newTransformer(Source styleSheet)
& [l —~ transformer A SEH), FHK M5 E B IR PR CER

TR ek

e StreamSource(File f)

e StreamSource(InputStream in)

e StreamSource(Reader in)

e StreamSource(String systemlID)

H— k. Wi, BEERREl R4 ID GEH AT a4 0 URL) #4#—A~ s o i
an| javax.xml.transform.sax.SAXSource 1.4

e SAXSource(XMLReader reader, InputSource source)
P —A~ SAX Bg i, DUfd M 25 28 i A DR P 3R BURCHE , T FH 25 52 B [l 12 4 R i
AN .

1| org.xml.sax. XMLReader 1.4

e void setContentHandler(ContentHandler handler)
5CELTE 5 AR AT B 2 400 T B A B4R
e void parse(InputSource source)

i oK F1 40 S A TR S AR, IR T R AR BN A AL B A

| javax.xml.transform .dom.DOMResult 1.4

e DOMResult(Node n)
HEAET SWE— P EAER . #Ei, n B2 — 78T A

| org.xml.sax.helpers.Attributesimpl 1.4

e void addAttribute(String uri, String lna-me, String gname, String
type, String value)

B— P ErEEmaizErEE S .
gk, uri 2723 [A] ) URI
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1name JCRTZ 1 A .2
gname 7 i 28 1 PR S 24
type A/, “CDATA”, “ID”, “IDREF”, “ IDREFS”. “NMTOKEN"
“NMTOKENS™, “ENTITY”, “ENTITIES” & “NOTATION" 2 —
value EE{E
e void clear()
B e P B v ) BT A TR 4
FATTLLZ R BG5S Java FEP Y XML SCFRFFFPERYTTE . BAE, PRILIZXT XML HY 55 X
ThRER VARGH T, JUHZEM A3, RUEMMR KRR . 298, A iXseh R
HAERR#ET T XML X2 EA RAEEER . ROmisfiapeis - Ew 5, ke
RIXEH 55T oK, FEAE A AHERAKIHERE , PRIl 551K PR UL IR A% A2 R i XML SO .
XS ] B L AL PR . DTD sl s Pk K .
£ F—3E, WATKIHETE Java 65 ERIREE 4 e, MLl MG BT I, Fdd
P 3| T E-mail A1 4E R 1) 5 &2 M.




FB4E N B

A ERERIAR SRS A RHL Web %4l
A PR S A % E-mail
A AP

A EL A Sk T4 1 Aol i — F LR 4 i R A HE S, RIGIHF—E N H U4 S i H M
iR % 09 Java BEIF, IR MR P n FIAR 55 g 2 o) SEBRAY , B )5 B4 43 unfo i i Java
FelF A0k E-mail, VLB WMl B\ Web iR 55 a5 K155 & -

4.1 EEDIRFEE

£ P& nrh, R =R RS4%, 2T T H telnet %82, AR5 2ZH Java
PRI iER .

4.1.1 {EFH telnet

telnet J&—Fp HH T W 48 gu B2 9 AE 7 om KA L T B, Re] LI7En4 shell 4 A telnet
¥R e

F8: /£ Windows P, &-Z#7%F telnet, ZEE, FL£3 “LHd@”, &F “B5",
& “A79F / £ A Windows 45", KRG ik4E “Telnet & P 35" Hi%4E. Windows B K i
KLMERMERATFPEMAGRENEHRa, KTHREZEEGTIKPE A MR ENH
8

fRATHETS 22 I telnet A& R BT R AL, BHSLARE AT LI E 5 B4 R P10 AT 4t
HHAWAR 55 AT AR . T iR —nT ARAERI B 1. 5

telnet time-a.nist.gov 13

ik 4-1 s, RATLIAG S F X —f AN E R .

57488 16-04-10 04:23:00 50 0 0 610.5 UTC(NIST) *

L T A BRRELERES] T RZH UNIX HHEPLE SR 24 H it a)”
M35 . mARRIA B 52 6938 5 IR 554 50 2 th El A S AR iz 4eny, XE s

e PLAE A BT RS ], (8K, o TSR i, IR 1Pl B 1ot o ok (9 B 1] O AN 58 22
HEH )
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~% telnet time-a.nist.gov 13
Trying 129.6.15.28. ..
Connected to time-a.nist.gov.
[Escape character is "*]°.

57468 16-84-18 ©4:23:00 58 8 @ 618.5 UTC(NIST) *
I[unie::tiun closed by foreign host.
%

B 4-1 “YMHERET RS

FEIREE, X5 H ka5 SRR N T 13,

AR AMBREY, HoFFREHRES, AAATRTEARSEEE P 42
638 45 A Ak A 6 Fh S (LI 4-2).

| | %8 a0

k=1
He
@

{ / =19 |
.l 120.6.15.28 ‘13 I ﬂﬁr

iSEE2EE, +H o E

i

- ]
BR#E

|

|

—

1

Bl 4-2  EREFI IR 55 45 m L B2 7 S

EATEI PR TR 5 AR 55 25 3K 1 A5 b S Fp IR SL A5 8 S v 11 13 E SRR R 45 0K, 4
EFRHE YL EAPRE R S B — AR S 0 13 3 522 09 D 48 Bobs fu i, ¢ e e i Ae
Wr R 258 3 BT R O R 55 25 62, JF MM @i XMOEEN — BREF F &, ERg
fEf]—Jr k.

MR ER] time—a.nist.gov #1113 FEI telnet 231050, 2884 A — Bt
1E % 1 2 1 AE OO 2478 “ time—a.nist.gov” F K EM MY P Hihl 129.6.15.28. Ffi
JG. telnet ¥4 &% — N EEGERSZMEE, WK— 1350 13 Bk, — B kR, T
BEFELX R 78, 5 CHIZER. YR, —BiME, FramfksseEh—%
KHHEEZ AT, ST Za0 .
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TS — T REZEAEE, (B EE a8, FHRITL T EE.
telnet horstmann.com 80
RIGAEFAF A LL PN S

GET / HTTP/1.1
Host: horstmann,com
blank line

th 8 & fE AR 2 MK Enter 8,
B 4-3 o 17U ERRERMm NS R . BF b XN ZRRE R BR N —RE 30—
HTML #%:1 3cA 101, B Cay Horstmann )3 01,

rying 67.218.118.65. . .

onnected to horstmann.com.
scape character is ""]°.

/ HTTP/1.1
pst: horstmann.com

P/1.1 268 0K
Date: Sun, 18 Apr 2016 04:36:27 GMT .
Server: Apache/2.2.24 (Unix) mod ssl/2.2.24 OpenSSL/8.9.Be-fips-rhel5 mod auth §
assthrough/2.1 mod bwlimited/1.4 mod fcgid/2.3.6 Sun-ONE-ASP/4.8.3
ast-Modified: Thu, 17 Mar 2816 18:32:18 GMT
ag: "2598elc-1cd7-52e42d9%a8 f666"
cept -Ranges: bytes
ontent-Length: 7239
ontent-Type: text/html

<?xml version="1.8" encoding="UTF-8*7>

<IDOCTYPE html PUBLIC “-//W3C//OTD XHTML 1.8 Strict//EN" "http://wesw . w3.org/TR/x}
html1/DTD/xhtmll-strict.dtd"> i
<html xmlns="http://wew.wd.0org/1999/ xhtml " ><head>

<titlexCay Horstmann‘s Home Page</title>

<link href="styles.css" rel="stylesheet" type="text/css"/>

[ 4-3  {diH] telnet i/5[n] HTTP %5 I

SRR 5 Web B0 58 ) 54 0 BT 28 7 Bt B 5 4 — By, (1 HTTP 1R 45
ook Web BUfiT, 48R, MW ZSHEW R 20D 2 /8 HTML {885,

EE: WwR—6 Web IRFEMAAF &) [P sk A $ AR E L5703, MAREREZXS

Web Server B, L4034 Host 4k /1A%y, 2R F-B R AL RERE 305, T
VA 88 iZ 4 | (B A,

412 M Java EERREE

BEFFIE L 4-1 BIRATAE — - MBEF. ErEMNSEITE telnet T RZ MR R, B
VE SRR U IFTED B BT B {E B .

et

% 41 socket/Socke

package socket;

: . N - - g Y wil ¢ 8 P } .
e e B "L".‘ R 'y g M PR e il N 'l'-j e -t Rk, Rl B B
Tmg . {;I-'?.:‘r:.‘ﬁ* ool 1 R S R g o R RS R TRl Ry -
s R . T R | P e = - F sl T % b Cn .'-\.'.-.' L i A :.r.-' Pl

import java.io.*;
import java.net.*;
import java.util.*®;

A - LT =
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7 !}'u

¢ * This program makes a socket connection to the atomic clock in Boulder, Colorado, and prints
g * the time that the server sends.

g *

11 * @version 1.21 2016-04-27

12 * @author Cay Horstmann

n ¥

14 public class SocketTest

15 {

16 public static void main(String[] args) throws IOException
) {

18 try (Socket s = new Socket("time-a.nist.gov", 13);

19 Scanner in = new Scanner(s.getInputStream(), "UTF-8"))
20 {

n while (in.hasNextLine())

n {

23 String Tine = in.nextLine();

M System.out.printin(line);

25 }

2% }

b3 }

%}

T XA ] SRR A LA T SRR U

Socket s = new Socket("time-a.nist.gov", 13);
InputStream inStream = s.getInputStream();

F—ITREHTITH—1NE#Y, EUREMERFPH—TMEME, 758 hi%kE
- N MR 2 8] A 15 . FR AT A ki A AL A T A M i A, T A
KW, ERPLH—1 UnknownHostException 5% ; WIORAFAEHABM &R, EXF i —4
IOException % ., A5 UnknownHostException Ji:t I0Exception [)— 4125, M H X
HE—TRBIRER, BT AR 33 B A4 AR 1S 1 5 6

— B EHEF T, java.net.Socket Z5 ) getInputStream 75 2 g 22 0] — >
InputStream Xf %, ZWR ] DR H AT R R —FEM A, Mi— BARE XA, %R
FPf A —ATTEP B bR s o 33X FRoRF — ELRREE 3 I A 58 B2 HLIR 55 % W T 3% 4%
A1k

ZEFREH TIEE R R IR S 4, e “SENET Z2R00005F . & HBE =00 M 4%
BT, BrhumA L REARLS IR %S48, iR 55 2% T GEAEmR N 45 s it 3F A 37 ZIWr P 82 . 1E
AEMFETREIRFT, #82F I MBI MITR0 .

Socket KIEH RS H, HN Java PEFRE 1 8 37 4% % 432 0 oo % 432 A a8 BIUiE 1 B %
. EPrE, java.net GHOLAYGER L N 53R AE SO I Bir (s FH AY 3 1 JEAC A [H]

AR AV BHAZRELT TCP (M # i) M&Ehil, Java + & F5MEL
# UDP (A P #ERBBL) L, EHl TR TR EMIEE (LR AHER), EHE
i 69 4 &b TCP U 73 % . UDP A —ANE a8k 5 248 6 F 45 B 45 i 2] 40l
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BRAF, eMEEThRAEHRILFLIFL L, UDP bRl F g il wae
MtATH A, R R EL EHAEARBEEZLNHES, UDP WRE S THRETUALZ
FEOELRNHER, Hlief THRAFRMAG I, AR TREN T AR

e Socket(String host, int port)
WE— Y, AREERSEM EILMNG
e InputStream getInputStream()

e QutputStream getOutputStream()
ARHOAT LA IS 3 7 v B SO A, A Se ] DA B35 5 Bl i i o

41.3 EREFBR

MEREF RGBT, fERBIR TR 28T, e SekPH ., R a EPLAT
ik, AR R S SFRPARIC RS (E], T ELIN A2 2 B AR G0 1 IR il 1 e 26 2 5 BOR I .

SRR, Wiz e S E. A5 setSoTimeout 7 B iX B B
{H (. Z#),

Socket s = new Socket(. . .);
s.setSoTimeout(10000); // time out after 10 seconds

RO &R E T EAHE, 322SR E S R e A el st i T
i[RI BR A, AF 4 X s s x4 i SocketTimeoutException 54, YRATLUHTGX S HH,
#i‘fﬁﬂ‘f"ﬂm‘ﬁ,ﬁju

try
{

InputStream in = s.getInputStream(); // read from in
}
catch (InterruptedIOException exception)

{

react to timeout

}
BAOMEA —S ) SR . T TR R
Socket (String host, int port)

Z—HAMRWIMPLZE T &, ERE Y 7 BXFEIMRIhREEN I,
a] LU i Se i — A R BT, A5 A — SRR T R a R X A
[ Je

Socket s = new Socket();
s.connect (new InetSocketAddress(host, port), timeout);

G SRR A B FR P AR AT 2R AT A rh R R R, AR 4.3 15,
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o jvanetsocket1o

e Socket() 1.1
B — AN R AR S

e void connect(SocketAddress address) 1.4
Rz BT E LR 4G 7 bk

e void connect(SocketAddress address, int timeoutInMilliseconds) 1.4
R L3 25 it . WSRAESS TE R ] PN BT i v, DUz [

e void setSoTimeout(int timeoutInMilliseconds) 1.1
REIZEET LR ZERT ], Wl ) 45 2 if ], g il —> Interrupted-
I0OException 574 .

e boolean isConnected() 1.4
mAZEETFCPOERE, WM true,

e boolean isClosed() 1.4

mMEEEFCLPCH, WEkE true,
414 BEHMibit

WK, AR EZEERFER A e, AR BN EVLhE, — %
Wit i 4 SFATER (FE TPve H 2 16 NF17), il 129.6.15.28, 1HE, WSR2 4E £41
2 PR AE R b hE 22 ST R, IR ARERT UMEH] InetAddress 2K,

HUB LI R G F IPve #8200 [ F R ik, Java. net it 25 ¢,

A H getByName J7 % Al LR PR RA FEHLAY InetAddress X4, $il4n,

InetAddress address = InetAddress.getByName("time-a.nist.gov");

iR [1] —/~ InetAddress X4, ZEXMEHE 7 4 FWNFY]: 129.6.15.28, AR, ¥
LIE ] getAddress J7 ik i) iX 65715 .

byte[] addressBytes = address.getAddress();

— M A K LA SN T2 HEr R hl, DAScel gy, flan, 7E458
HAAR, FH14 google.com LA i & 12 AR HEE M Al . 2ih R LR, SHiPL
PEEUCH AP —~ AT LUEL# H getA11ByName J7 kK13 f1 £4HL:

InetAddress[] addresses = InetAddress.getAllByName (host);

R ERANR, AR RET EAM FHLA AL, G 2 EER1E%] 1ocalhost
o HbhlE, R ESERIAH PR AE 127.0.0.1, (HEHABFRF I A XA Huhk > 333X 5 0L
e Lo el ATRAd FHERAS ) getlocalHost J 2645 A i = HLAY bl .

InetAddress address = InetAddress.getlocalHost();
BRFIE 42 R— BB R AR, NEAEMSTT PR EE 258, BAEH
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FTED A H EALA R k. ez, WRAEMITHRE T 2V, A ERHITEHIXE
LI Fir s R bk, flan .

java inetAddress/InetAddressTest www.horstmann.com

BF®$ 42 inetAddress/inetAddressTestjava

package inetAddress;

SN T =

import java.io.*;
import java.net.*;

‘Ifirt
* This program demonstrates the InetAddress class. Supply a host name as command-1ine argument,
* or run without command-line arquments to see the address of the local host.
* @version 1.02 2012-06-05
* @author Cay Horstmann
*/
public class InetAddressTest
{

public static void main(String[] args) throws IOException

{
if (args.length > 0)
{

LT = T - - T - . D I

=i i e i
ad Pad D

P =
O Oy O A e

String host = args[0];
InetAddress[] addresses = InetAddress.getAllByName(host);
for (InetAddress a : addresses)

System.out.printin(a);

R S —
S

}

el se

{

ad Pl Pl P
L T T

InetAddress localHostAddress = InetAddress.getLocalHost();
System.out.printin(localHostAddress);

Lo
o

}
}

Paf  Pab
=

Pl
(=i}
LSS

: 4 7 Sy A » 3 j LT s i i T e S o .
; i AN pem ] B2 ol R = Fﬁ"-l'-'q_L‘- s A - e - i, o : Ly q
] java.netinetAddress- 4 £ <ot s Sl SR R R LR e s g
= ¥ - e A F o L SR LSS ..ll_- e .:'Eﬂ-.:.*r-' -_'!:-'—':.r'{."_!i:ﬁ D [ET, LR IS e

e static InetAddress getByName(String host)

e static InetAddress[] getAl1ByName(String host)
AEERN EVLABE T InetAddress X%, slF —MEE TIZEVL XA ITA
PRI I bk O C4H

e static InetAddress getLocalHost()

NA M FHLENE—1 InetAddress X4,
e byte[] getAddress()

1R [a]— 460 5 B Y ok B4 575 B
e String getHostAddress()
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iR [l —AN B R F A S, SRR AR SRR, filin, “129.6.15.287
e String getHostName()

&[] FEHL44 .

4.2 SCHBRSS3S

£ E—d, BIMNELLH M — AR MEE P v, I+ HHE MR _E SR T &
i EX—p, AT RPRAMRS A%, E LR % 5 5 20515 B -

421 BREJFEEF

—HR TIRGF#EF, EESEFENE P miEERemma, fERNe 67y
o, FR1EPEE S 8189, [HNAFA prifEMR &AM X 1 4611, ServerSocket 2] Tt
NERET ., ERIMIWAFYD, TRXITHS:

ServerSocket s = new ServerSocket (8189);

HFa-sr— s isEssmr 8189 MRS 2. LUTFms .

Socket incoming = s.accept():

MFEFERFAMEER, BERAE P WwiEZIX N H . — B Al MEs & 1 IE
i BERGEOR, JFRAMGERER T A b, B Bl RREET S8 7 ) Socket
K4, ARAT P RTX A3 SR A5 2 A GOR g tH i, SRS T

InputStream 1nStream = incoming.getInputStream();
OQutputStream outStream = incoming.getOutputStream();

ikt 95 4% A2 15 25 IR 5 i 1 A0 BT A 15 S AR 2 UM & P i B P OB, (RIS B i
Py 68 T A3 i AR S B L S FE R 55 A A DL

FOBEA RN ARG T, A EE S BT R AE A, P LLFATPRE B ¥4 6 i
Hflidr S Adr.

Scanner in = new Scanner(inStream, "UTF-8");
PrintWriter out = new PrintWriter(new OutputStreamwriter(outStream, "UTF-8"),
true /* autoFlush */);

LA ARASH 45 % P i Ak — AR PR B -

out.printin("Hello! Enter BYE to exit.");

2 {diH telnet i %5 11 8189 LB X AR FARFEFFRT, B ALy # LA 2| Eakn]
{58

EX AR AR F AT, BEOUHEZERE P wmmA, SRER—1r, JFEEX—
7. XRABRFEWE TEwmARA . 298, SEhRR A 9 MR 55 an b 20 i A 27T 8¢
& MR PRES R
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String line = in.nextline();
out.printin("Echo: " + line);
if (Tine.trim() .equals("BYE")) done = true;

AU ARG, FRNTCH TR MERET

incoming.close();

XA R BCH I RBUS 0L, B — 1 RF a2, HUl—4 HTTP Web k%54, #B
AR AT T T X AR -

1) 3t AL U & P i i — a4 (“ get me this information™ ) .

2) fEAHX A P A o

3) WS P afriEKafE B .

4) il SR T AR R B S E no

B IR 4-3 S5 T X I 5e BN,

e I N e e o R e, ool [
RF®$4-3 severEchoServerjava

[}EI.EILEQE Server,

import java.io.*;
import java.net.*;
import java.util.*;

!’ti‘
* This program implements a simple server that listens to port 8189 and echoes back all client
* 1nput.
* @version 1.21 2012-05-19
* @author Cay Horstmann
*
public class EchoServer

{

W B =4 &% e e g RS

HHHﬁHH
L B Led [ — ]

public static void main(String[] args) throws IOException
{
// establish server socket
try (ServerSocket s = new ServerSocket(8189))
{
// wait for client connection
try (Socket incoming = s.accept())
{
InputStream inStream = incoming.getInputStream();
QutputStream outStream = incoming.getOutputStream();

B Pk Pl Pl Fed Pk e e e
LY T S v " I = - ¥ - T - R R -

try (Scanner in = new Scanner(inStream, "UTF-8"))
{
PrintWriter out = new PrintWriter(
new OQutputStreamwriter(outStream, "UTF-8"),
true /* autoFlush #/);

Rt el Ped Pl el Pl
— O i\ B = N

out.printin("Hello! Enter BYE to exit.");

[T T
[ I

// echo client input

e
EES
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35 boolean done = false;
3 while (!done & in.hasNextLine())
Eh {
38 String line = in.nextLine();
3 out.printin("Echo: " + Tine);
40 if (line.trim().equals("BYE")) done = true;
41

}
4 }
4 1
m }
45 }
6}

BMER—-TFXNH 1, MiFRIFIHEITXDBRTF. RJ5 M H telnet i 5 9 IR 55 2%
localhost (&l IP Hihl 127.0.0.1 ) Fildid 8189,

WRVR R B AR |, IR At AR EAT A ER AT LA ) BR A B AR 4528 . HEAh
1EVREY TP Mokl g 15,

SRR DB, A 2P 4-4 PR iofE A

Hello! Enter BYE to exit.

Elo Edt View Terminal Tabs Help
$ telnet localhost B189
Trying 127.60.8.1...
onnected to localhost.

]

ape character is '"]".
1lo! Enter BYE to exit.
1le Sailor!
cho: Hello Sailor!
YE
cho: BYE
onnection closed by foreign host.

Bl 4-4  Yila]— [o]3% ik 55 4

AT E#A—RELE, REUWEFEE EMRIEGEE. SABYE (£ KEFH) Al
Hgiaq:iﬁé*§§t- Ifﬂfhf, ﬂﬁi%ﬁ;ﬁﬁiiﬁ%FﬁiiiLégEgésll:ig;ﬁfiD

e ServerSocket(int port)

] — A~ e i 1 A R 95 AR S 4
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e Socket accept()
SR, kM (B, EZ25) YR R ER Ik, %056 [l —A
Socket X R, &R Al LUl i XA MR SEZ P E P it (5 o

e void close()

KPR 55 4 B 1% 7
422 ABNEFmRS

i 0T 3] o B ) L AR 55 A A A — A T R BGRETRAT] A B 21 S R ) 4 3 3R ATT 1Y
M5k o @H, R4 ERAR BT RS4RI L, kA BARFERE &2
(] Ef ol R 54 o 0 ) 1] SRR 55 AR AR A8 2 % P e R, AR P AT B2 PR A 1) 3l
PERE MR 55w e AR 55, FLSEIRAT AT iz PR (Y B ) 4183 A [] el il DR A S A

BYBRFEL TN ERTERE, WERSAMH acceptO) B, HEEI—HH
2R A AL BRI 55 o FNZE P i Z [B] A 4432, 0 AR PP S BGR S5 T — g%, b T3
BLRX AL, R 55w W 2 BAT FERLLL AT AR R PR AT -

while (true)

{

Socket incoming = s.accept();
Runnable r = new ThreadedEchoHandler(incoming);

Thread t = new Thread(r);
t.start();

}

ThreadedEchoHandler #5580 7 Runnable 10, MHEEMR run i & 7T 5K
F S i A0 {5 S

class ThreadedEchoHandler implements Runnable

{

public void run()

{

try (InputStream inStream = incoming.getInputStream();
OutputStream outStream = incoming.getOutputStream())

{

Process input and send response

}
catch(I0Exception e)

{
Handle exception

}
}
}

M T EER S E s — S A, W2 A% vk o] LA i i B3R 55 28 T .
X IR R A7 ] B g
1) SiFFLE TR G By (FIFHH 4-4).
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2) WP 4-5 FTFFEA telnet T .
3) fERXSEE O ZE e, HEA S, SBR[ 0 e 1 TS
4) [z a, VIERBERE SRS SFRF I8 1, JEEiH CTRL+C 58172 H ¢,

! Terminal TR T e, e P LR T S R 2 P R R )
fbnuk!lf: ]H!tﬂdlf?!:hﬂBfmrﬂdnEchuhrvnri Jnvn ThreadedEchoServer F
pnming 1
e o | > s e = mihd

$ telnet localhost 8189
Tr-"'- )| Termis f"'{:-f-...:!r.-.' E

-5%-5 talnet localhost 8189

ITrying 127.6.0.1.
Connected to ln:llhnst.
Escape character is '"]".

Helle! Enter BYE to exit,

1lo Sailor!

Echo: Hello Sailor!

How are you?

ho: How are you?

BYE

ho: BYE

cnnection closed by foreign host.

..stl

Bl 4-5 ZA[ERFE{E D telnet T 1

FE: AR, ANAFIAEBER MR &R, IHFEAREBLHR
REIRF B 2R, AERFBENEFHGELE, RTUAMER java.nio & F —sbifi,
WHT IR 2 LA T 454 . hitp://www.ibm.com/developerworks/java/library/j-javaio,

B

- ' a-4 [
1 . ﬂ- = 'I.'| -

package threaded

import java.io.*;
import java.net.*;
import java.util.*;

aH‘:‘:
* This program implements a multithreaded server that listens to port 8189 and echoes back
* all client input.
* @author Cay Horstmann
* @version 1.22 2016-04-27

)

W O s B wR e el RS e

- =
Bl e
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
17
28
29
30
il
32
i3
14
15
16
7
18
19
40
41
42
43
44
45
16
47
48
49
50
51
52
53
54
5%
56
57
58
59
B
il
bd
63
b4
B5
b6

public class ThreadedEchoServer

{
public static void main(String[] args )

{
try (ServerSocket s = new ServerSocket(8189))

{

1 =1

while (true)

{
Socket incoming = Ss.accept();
System.out.printin("Spawning " + 1);
Runnable r = new ThreadedEchoHandler(incoming);
Thread t = new Thread(r);
t.start();
T4+

}

}
catch (IOException e)

{
e.printStackTrace();

}
}
}

f’ti
* This class handles the client input for one server socket connection,
2

class ThreadedEchoHandler implements Runnable

{

private Socket incoming;

'JHI'#
Constructs a handler,
@param incomingSocket the incoming socket
*/
public ThreadedEchoHandler(Socket incomingSocket)
{

incoming = incomingSocket;

}

public void run()

{

try (InputStream inStream = incoming.getInputStream() ;
OutputStream outStream = incoming.getOutputStream())
{

Scanner in = new Scanner(inStream, "UTF-8");
PrintWriter out = new PrintWriter(
new QutputStreamhriter(outStream, "UTF-8"),
true /* autoFlush */);
out.printin( "Hello! Enter BYE to exit." );

/[ echo client input
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§7 boolean done = false;

68 while (!done && in.hasNextLine())
69 {

70 String line = in.nextLine();
71 out.println("Echo: " + Tine);
7 1f (Tine.trim().equals("BYE"))
73 done = true;

74 }

7 }

76 catch (IOException e)

" {

78 e.printStackTrace();

79 }

80 }

81}

423 FXH

F % H (half-close) $24t 7 XHE—FHRES) . FHETIERLA—Imnl DA E 5w, [ i)
I AT PAEOR H 75— Y 9 850 -

PRI AT O, B ANFRATTAE (] iR 55 e A& B0k, {EUE— F i AN R1GE 245 4 25
DR TR PSS BEER, IR RIS AJG A SXIFEIA], (B2, WRXH 18
7, A5 RS oK S 20T, D -t i ek EEHUIR 55 A MR R 1

{i - G Y 5 i i nl Ao R Im) R, Al LI OGP — 1~ e 1 i H T K 2R Ak
25 MR 55 A BRI 245K, (B UAIRFFR A RAL THT IR

I ACHSTE S 1 ART A2 P (s SR P 5 ik

try (Socket socket = new Socket (host, port))
{
Scanner in = new Scanner(socket.getInputStream(), "UTF-8");
PrintWriter writer = new PrintWriter(socket.getOutputStream());
// send request data
writer.print(. . .);
writer.flush();
socket.shutdownQutput();
[/ now socket s half-closed
// read response data
while (in.hasNextLine() != nul1) { String line = in.nextLine(); . . . }

}

iR 55 A v BEBUR AR B, ERFAMARNEG R, R ErEEREN,

SR, B BCEM T 3530 (one-shot) HUARSS, #I4n HTTP AR5, FeXFpiRss 1, &
PR S5 4%, Ak — K, W3RN E R, RISWITIERE.

e T s b g £ T R e e o e o T Pt g oy
g . S | i e R T _ﬁ.@"??‘\-ﬂ e, e R R T, a
! Sy - g e M e e M S, a " e et o L A el e o
i -“ 3 A R s T A R e i R e e :
- ; 5 o T oy T o L R s e ey _1_._.._ ; ' I AR ot 3 R
b 9 r L A R S i e LN, Tk TR T e el i o, R el R e S 1 U e
Ry Y K Py AT Y R, . 3 ™ . e s Pl e e L TH T e Sl A i B . - -

e void shutdownOutput() 1.3
K iR A “WEH” .
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e void shutdownInput() 1.3
RERA BN “WE A .

e boolean isOutputShutdown() 1.4
an gt 2 eOCH], Wb true,

e boolean isInputShutdown() 1.4
WRE A CHICH, WhRE true,

4.3 TOPWERES

VRPN, T2 AR 2 i P ZE R0 B SR el A R R k. [RIAE M,
it B IS HURRT, Y ARt S B R R sl A R A Ik

1A AN, WIFSBIE N Pt — ki, HPABGHABSEE A 2= 45 R
WERE, HE, Y2 R PR 25 ok m g i 22 A6 B SE R, T ki@ M AT interrupt S f#
[P BH %€ .

A EEEERAE, ATLMER java.nio A 4RAEM— oM
Al LAE Uk Jri&4T T SocketChannel .

SocketChannel channel = SocketChannel.open(new InetSocketAddress(host, port));

il i (channel) JF & AT 5 2Z M ECH M i, LR B, ERHA M read flwrite 5
T A0 A o JH Buffer X SR LM (OCFNIOZ X WM L B HS WA 27).
ReadableByteChannel §#[ 1§l WritableByteChannel $£ 1 #F 7 0H T 3K P ik,

MEAE PG op X, 7] LU ] Scanner 28 )\ SocketChannel i i{5 5., A K
Scanner 4j—~iff ReadableByteChannel Z ¥ i 45 -

SocketChannel 2

Scanner in = new Scanner(channel, "UTF-8");

W ER S 7: Channels .newOutputStream, A LR 18 45 il & 7

OutputStream outStream = Channels.newQutputStream(channel);

AR PRAERU R RT A EMA NS . YRR IR PATIT . S ARRERT, WURGRE A
A, IR AXEEREM AR ABLZE, WL R w o g,

FEF I 4-5 MARFE AT L T el b S I BT RG9S L 587, I
BRIE TR FZIRER—TF o SN BT —4, #2R s — P E IR %
s FATENR L . S — D RBME T BT, WS AR P T, RAS —
HEE A RCF R G R P S “Cancel ™ 8L, X ERFE AR IKT .

: EH“‘ M Mmmﬂuﬁhmnmﬁeﬁjﬂﬂ 1

1 package interruptible;
2
i Import java.awt.*,
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[T = - B T - T~ N ]

10
11
12
13
14
15
16
17
18
19
0
11
n
13
24
25
26
27
28
29
3
il
j2
i3
i
13
b
3
18
19
40
41
42
43
44
45
46
47
48
49
50
il
3
53
54
55
ib
57

L=

import java.awt.event.*;
import java.util.*;

import java.net.*;

import java.io.*;

import java.nio.channels,*;
import javax.swing.*;

Itht
* This program shows how to interrupt a socket channel.
* @author Cay Horstmann
* @version 1.04 2016-04-27

*
public class InterruptibleSocketTest
{
public static void main(String[] args)
{
EventQueue.invokelater(() ->
{
JFrame frame = new InterruptibleSocketFrame();
frame.setTitle("InterruptibleSocketTest");
frame.setDefaultCloseOperation(JFrame. EXIT_ON_CLOSE);
frame.setVisible(true);
D;
}
}

class InterruptibleSocketFrame extends JFrame
{

private Scanner in;

private JButton interruptibleButton;

private JButton blockingButton,

private JButton cancelButton;

private ]JTextArea messages;

private TestServer server;

private Thread connectThread;

public InterruptibleSocketFrame()

{
JPanel northPanel = new JPanel();
add (northPanel, BorderLayout.NORTH);

final 1nt TEXT_ROWS = 20;

final int TEXT_COLUMNS = 60;

messages = new JTextArea(TEXT_ROWS, TEXT_COLUMNS);
add (new JScrollPane(messages));

interruptibleButton = new JButton("Interruptible”);
blockingButton = new JButton("Blocking”);

northPanel.add(interruptibleButton);
northPanel.add(blockingButton) ;

interruptibleButton.addActionListener(event ->

{
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&
59
&0
bl
ki
b3
b4
b5
b6
67
b8
0l
10
i1
[,
13
ik
75
76
1
78
19
gl
Bl
82
L
B4
83
86
§7
L1
89
90
)|
92
93
94
95
46
a7
48
99
100
101
10
103
104
105
106
107
108
109
110
111

interruptibleButton.setEnabled(false);
blockingButton.setEnabled(false);
cancel Button.setEnabled(true);
connectThread = new Thread(() -»

{
try

{

]
catch (IOException e)

{

}
3k

connectThread. start();

D

connectInterruptibly();

messages.append("\nInterruptibleSocketTest.connectInterruptibly: " + e);

blockingButton.addActionListener(event ->

{
interruptibleButton. setEnabled(false);

blockingButton.setEnabled(false);
cancelButton.setEnabled(true);
connectThread = new Thread(() -»

{
try
{

}
catch (IOException e)

{

messages.append("\nInterruptibleSocketTest.connectBlocking:

}
3 H

connectThread.start();

)k

connectBlocking();

cancel Button = new JButton("Cancel");
cancelButton.setEnabled(false);
northPanel.add(cancelButton);
cance] Button.addActionListener(event ->
{
connectThread.interrupt();
cancelButton.setEnabled(false);
B;
server = new TestServer();
new Thread(server).start();
pack() ;
}

f‘l‘i'
* Connects to the test server, using interruptible I/0.
#/

public void connectInterruptibly() throws IOException

{

+e);
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112 messages.append("Interruptible:\n");

113 try (SocketChannel channel = SocketChannel.open(new InetSocketAddress("Tocalhost", 8189)))
114 {

115 in = new Scanner(channel, "UTF-8"):

116 while (!Thread.currentThread().isInterrupted())
117 {

118 messages.append(“Reading "),

119 if (in.hasNextLine())

120 {

121 String Tine = in.nextLine();

122 messages.append(line) ;

13 messages.append("\n");

124 }

125 }

126 }

127 finally

128 {

129 EventQueue.invokelater(() -»

130 {

131 messages.append("Channel closed\n");

132 interruptibleButton.setEnabled(true):
133 blockingButton.setEnabled(true);

134 B

135 ]

136  }

137

138 [**

139 * Connects to the test server, using blocking I/0.
140 *f

1 public void connectBlocking() throws IOException
w {

143 messages.append("Blocking:\n");

144 try (Socket sock = new Socket("localhost”, 8189))
145 {

146 1n = new Scanner(sock.getInputStream(), "UTF-8");
147 while (!Thread.currentThread().isInterrupted())
148 {

149 messages.append("Reading ") ;

150 1f (in.hasNextLine())

151 {

152 String Tine = in.nextLine();

153 messages.append(line);

154 messages.append("\n");

155 }

156 }

157 }

158 finally

159 {

160 EventQueue.invokelater(() ->

161 {

162 messages.append(“Socket closed\n");

163 interruptibleButton.setEnabled(true);
164 blockingButton.setEnabled(true);

165 b
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166
167
168
169
17
171

172
173
174
175
176
177
178
179
180
151
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
07
208
209
110
211
12
213
114
215
116
117
118
119

}
}

fi‘l'

* A multithreaded server that 1istens to port 8189 and sends numbers to the client, simulating
* a hanging server after 10 numbers.

i

class TestServer implements Runnable

{

public void run()

{

}
}

J,-‘iri

* This class handles the client input for one server socket connection.

*/

try (ServerSocket s = new ServerSocket(8189))

{

while (true)

}

{

Socket incoming = s.accept();
Runnable r = new TestServerHandler(incoming);

Thread t = new Thread(r):

}

t.start(;

catch (IOException e)

{
}

messages.append("\nTestServer.run:

n

+e);

class TestServerHandler implements Runnable

{

private Socket incoming;
private int counter,

ft‘.l.'
* Constructs a handler.
# @param 1 the incoming socket

Y

public TestServerHandler(Socket i)

{
}

incoming = 1;

public void run()

{

try
{

try
{

OutputStream outStream = incoming.getOutputStream();
PrintWriter out = new PrintWriter(
new QutputStreamwriter (outStream, "UTF-8"),
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220 true /* autoFlush */);

201 while (counter < 100)

01 {

173 counter++;

224 if (counter <= 10) out.printin(counter);
225 Thread.sleep(100);

16 }

27 }

228 finally

29 {

230 incoming.close();

231 messages.append("Closing server\n");
m }

233 }

234 catch (Exception e)

215 {

236 messages.append("\nTestServerHandler. run:
237 }

238 }

29}

240 }

+e);

BHE, #F M-I EFZE, HREPHE—-ITLEB T, F LR RFHERS
it %5 A e 2 A i (ZE 4-6 ),

n InterruptibleSocketTest Pl | B o ! interruptibleSockel Test

lnmrumiﬂu__! iluﬁhg_ﬁ E:nt_ﬂ_|

Reading 10
Reading

e InetSocketAddress(String hostname, int port)
H45 € B EPLAS O SEEIE— a8, JFEtldd B b mir Eol4. R L
ANRER YT, AP AZHbEXT R A unresolved BRI N true,

e boolean isUnresolved()

IR A eI Z bR X2, 3R [ true.

| java.nio.channels.SocketChannel 1.4

e static SocketChannel open(SocketAddress address)
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FIH—ERETEEIE, R e k.

e static InputStream newInputStream(ReadableByteChannel channel)
G AN AL, PR FE R 38 1 s HOROE

e static OutputStream newQutputStream(WritableByteChannel channel)
G —A4 i, LM s il S A3 .

4.4 3REX Web %

Jo T 1E Java BT P Web 2528, #RT AEA S 16 0 A0 3) EEAT AL, TR L
QIERAS TR K% HTTP K. 26 P94 /N1, A48 % I F I H A9 89 Java
S5

44,1 URL %1 URI

URL il URLConnection ZS&%E | K i & 2L nysE ML 40y, S SL 415 ¥ AL an{af M # v 45
HHUE R fl, aTPLE AR E—~ URL X 4.

URL url = new URL(uriString);

I BRI ZERA AN, LA H URL 285 openStream ik, % b ¥
H:—~ InputStream X} 42, SRjgain] DAFEME— M e HX A2 T, i e g

—4~ Scanner %4 .

InputStream inStream = url.openStream() ;
Scanner in = new Scanner(inStream, "UTF-8");

java.net fil Xt 4t — 9% L 2€ f £F ( Uniform Resource Locator, URL) Hl 4t — ¥¢ i #5 i1 £F
(Uniform Resource Identifier, URI) {E 7 A% A FAYIX 4.

URI 2 4aiBe i iB ik ab g, 1 A48 2 Web TR A) F4F 8h i & R4 L34 . URL &
URI ) — 4561, S5 THTENM Web FIRAYEE4E . HAtb URI, Hn

mailto:cay@horstmann.com

MA & TR, ARG ZARRATIRAT I AT 5% . X HERY URTIR(TFR Z M
URN (uniform resource name, 4i— % IH4FK).
£ Java KEH, URI BHAWEEATH TR ERA ik, ERE—/ERBs . 8
j&, URL ZEa] LAFT FF—ABEA YR IR AY I . [k, URL 28 HBE4E H TR 28 Java 285 78 50138 1% N
far b PRGBS, BN http: | https: | ftp: | AHCFRSG (file:) FJAR fF (Jar:),
SR T2 URL AT EE /N —4E, IBA%EIE—F URL 288L 4854, Hlin,

http:/google.com?q=Beach+Chalet
ftp://username:password@ftp.yourserver.com/pub/file. txt
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URI BL{E 45 T ARICX SEAR AT AL . —1~ URT HAT LA F4)3% .
[scheme:] schemeSpecificPart [#fragment)

Earp, [ ) Fomal k., JEH - F# 0] DLEA S TERRIRAT I
fil 7 scheme: #4531 URI Ff 4 %2 URL, &0, FRohA4a%F URI,
4 Xt URI 1Y schemeSpecificPart ANELL/ kY, RATEEAREERERN, L.

mailto:cay@horstmann.com

FIT A 4 51 /3% BH URIT FIET A 4T URI #2249 £ 69 (hierarchical ). 1|10 .

http://horstmann,com/index.html
/. .[fjava/net/Socket.html#Socket ()

—4~41 )2 URI () schemeSpeci ficPart HA L. F45 .
[/ /authority] [path] [?query]

FERXHL, ... ] R R AT i &4y .
Xt T ARSI T HR 45 8% URI, authority ¥4+ HA LI FHER.
[user-info@] host [ : port]

port WA T — I~ HE R

RFC 2396 (bR#E{L URI #)SCHR) 38 245 —Fp2E FIEMRPLE, tEit authority SR H
T —FARERE . AL, EXFMREILIFAR W

URI 26 W /EH 2 — M pn IR 8 B o0 A RS [R] B 2 B8 7 o ARmT LR ik
BEEUEA] :

getScheme
getSchemeSpecificPart
getAuthority
getUserInfo

getHost

getPort

getPath

getQuery
getFragment

URI 269 75— E AL BRAE X A5 A AR PR o WERAFTE— 1~ W F A48 %) URI:
http://docs.mycompany.com/api/java/net/ServerSocket.html
H—A~4n F B4R URI:
..[../7ava/net/Socket.html#Socket ()
AR 0] LA EAN4LE H— 485 URI:
http://docs.mycompany.com/api/java/net/Socket . html#Socket ()

AR FR N AT AEXT URL,
5 WA Rz 1 B RR AR L (relativization) . i, {Ri%A —FEA URI.
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http://docs.mycompany.com/api
F17—~ URI:
http://docs.mycompany.com/api/java/lang/String.html
IR 2 HAHEZ S5 /) URT $EJ2: :
java/lang/String.htm

URT 26 [ i) S5 LT PR AE -

relative = base.relativize(combined):
combined = base.resolve(relative);

442 {EH URLConnection 3= &

A M KA Web FEIHRKHUE {5 8., B4 N % URLConnection 28, iiid & HEME
1S3 REAR URL 288 Z A9 HI ThEE.

WHEEVE—1> URLConnection XM, WZR T X FEAEH /O b 2 HEERVE A 3R -

1) #H URL 241 openConnection #3578 URLConnection X4 .

URLConnection connection = url.openConnection();

2) EHVL PR R AR E 1

setDolnput

setDolutput
set]fModifiedSince
setlseCaches
setAlTowlserInteraction
setRequestProperty
setConnectTimeout
setReadTimeout

FRATBAEA RS IS 5843 LA e APT i3a BH s i 86 5 1
3) ¥ connect Jyik I REREIR .

connection.connect();

b 1 SRS e B AR, 2O n] T M ARG a5 A if) <12 & (header information) ..

4) SRS &S, Rl igrifeL{5 .. getHeaderFieldKey fil getHeaderField
XM EMCE TIHE R TA B, getHeaderFields Jyiki& [l — & THE LIk
B RUPRME Map XL, S 7O, LUF kel LA ) 25 b ofE T EL

getContentType
getContentLength
getContentEncoding
getDate
getExpiration
getLastModified

5) fela, ViR BEIREAE . {4/ getInputStream 33K — 46 A i FH LA EEEL(E B
(X /~4m A5 URL 259 (1) openStream Jy i fAriR [Pl AHIR] ) . 55—/~ F ¥k getContent 7E
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FhREEPIFARBA M. hitrHERN LR (Hin text/plain fl image/gif) ik [ f) %}
LB com. sun EWR G METAAE, ol LIEMA NSRS, B EAE
ABPEIIATHE XTI A,

© L. — 425 5 f£48 A URLConnection £ égit 42 v %, T 4526904, 419A A
URLConnection % ¥ &) getInputStream #= getOutputStream # % 5 Socket £ P &4

iX ey kAR, {2 ik Ak H R+ 4 EH . URLConnection £ A AR $ £ 2 T ay4d
Ihe, LEELRFRKId LKLk, ER it FREHETERGHENTE
BREFTEE,

TR EANNT 43— T URLConnection 2 i) — 2877 p . A JLAN ik al LUAE 5 iR 55 45
R AT B EEREYE, Hph R EE R L setDoInput Fil setDoOutput, 7EERIATTIL T,
N7 A R A IR S5 a U B AR AR, IFA AR A T E B A . an SR AR
Peigs R (Blan, HTm—4 Web IR 55 #5422 8o ), AR 2R ZE A

connection,setDoOutput(true);

Fe ok, WA B FEe K & (request header) ., oKk JE S0 K2 — 8 A& 125 3| ik
Fr a9 . 50 .

GET www.server.com/index.html HTTP/1.0
Referer: http://www.somewhere.com/1inks.html
Proxy-Connection: Keep-Alive

User-Agent: Mozilla/5.0 (X11; U; Linux i686; en-US; rv:1.8.1.4)
Host: www.Server.com

Accept: text/html, image/qgif, image/jpeg, image/png, */*
Accept-Language: en

Accept-Charset: 1s0-8859-1,*,utf-8

Cookie: orangemilano=192218887821987

setIfModifiedSince Jrik T UriEdE4R HXT A FEAEE B B LOE g8 s i Bl
YL HR: setUseCaches fil setAllowUserInteraction X1~ BAEHH T Applet ;
setUseCaches i Fan S MW e CE T E 2 {7, setAllowUserInteraction
FEWHATEARNAESAPOEEN BB EE, DEAERHAPZ200%2 (K
K 4-7 ),

G ERATHAE — 10N 4 /M . setRequestProperty, 0] L H K1 B HERF
& WMSGEAE R AR “4 - (name/value) XI" . KT HTTP 33K k945X, 2 W RFC
2616, HAp S E ARG ERS, E010 W ERF 2 E NG 2., flin, iRRAE
Vil —~ A B R4 1) Web 0T, AR 2502705 40T 20 BRIRAE -

1) 4. B5MEN AR —R,

String input = username + ":" + password,

2) iHE F— WS F A H 1) Base64 4t . ( Base64 4wt5 8519 e 5 4a S B vl 47
ENAY ASCI %)
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Baseb4.Encoder encoder = Basebd.getEncoder();
String encoding = encoder.encodeToString(input.getBytes(StandardCharsets.UTF 8));

) FH "Authorization" X1~ 5 Hl "Basic"+encoding [1){HiEH] setRequestProperty
ik

connection.setRequestProperty("Authorization”, "Basic " + encoding);

M EBR: ZMNMLEASBeY 2 efTizEl—AA FB%P 6 Web N, eRABZidid FTP 75—
N EREPH L, NEE2RH—FTL2REMAFE. HEL T URL:

ftp://username: password@ftp.yourserver.com/pub/file. txt

N T T R A N
<@ - &y - e ».J' ﬁ ﬁ |_|_'j i’dlpﬂhurﬁmm.:un#:urupvﬂﬂnﬂ;emmmﬂhml v b

Enter login detads to access Restricted Area on
horstmann.com/74.50.15.55:

Password:

sy
oK Cancel

Authentication scheme: Integrated Windows
[ e e T i L e = e |

e e ™™ 8o

P 4-7  RI4E SIS HE

—BEM T connect Jrik, sialLAAERmIN KGR 1o B, RAITENTG {82 f
Wi R Sk 7B VTN TR A C e, ZERINERATIAT H—FEAEL. A
PO

String key = connection.getHeaderFieldKey(n);

A LRSI N Sk B n A8, Hrdha M1 R a ROk KT B LM FE
SE, T IERR R P nul VAH . A WRRR AT DL R (B B B, R 0 A i &
getHeaderFieldKey Jyi:HER[F] nu11 k. [AIEEHRE, JEHLLTE frk.

String value = connection.getHeaderFeld(n);

ATLARR RIS n ME
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getHeaderFields Jjikn] LLR [a]— 453 1 0 i Sk B A9 Map X4,
Map<String,List<String>> headerFields = connection.getHeaderFields();

T R4k [ SR A HTTP R i 5 3k 7 Bt

Date: Wed, 27 Aug 2008 00:15:48 CMT
Server: Apache/2.2.2 (Unmix)

Last-Modified: Sun, 22 Jun 2008 20:53:38 GMT
Accept-Ranges: bytes

Content-Length: 4813

Connection: close

Content-Type: text/htm]

AT ffER N, Java #2403t 1 6 ANk M LAV R 5w BB LRI, e 2
b e IR R TR, RS EIES WK 4-1. R [EIRALN Tong (977141 7]
A AR AR IE TR I E] 1970 4E 1 H 1 HIIFGRTHREMEL

3% 4-1 BT 5ol e Rz Sk 8 B & 77 %

g = 7ok & iE @ 2 &
Date getDate long
Expires getExpiration long
Last—Modified getLastModified l1ong
Content-Length getContentLength int
Content-Type getContentType String
Content—Encoding getContentEncoding String

Frdii A—~ URL LLEHI P 22 e (nlie), #lan.

java urlConnection.URLConnectionTest http://www.yourserver.com user password

ZEFHREI T A%

o JH Bk P Br AT s AI(EL

o K 4-1 6 Ay J5 ik 1k [MHE.
o BAK BT IRAIHT 10 FT{E B

1
l
3
L
5
b
7
B
]

10
11

. I |
11

package urlConnection;

import java.io.*;

import java.net.*;

import java.nio.charset.*;
import java.util.®;

JI,I"t'.t:
* This program connects to an URL and displays the response header data and the first 10 lines of

* the requested data.
: |
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1
13
1
15
16
17
18
19
20
1
¥,
13
24
25
16
a7

P

Ea

19
30
il
3l
33
i
15
ik
17
38
19
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
b}
6
37
1
59
b0
b1
62
63
fd
b5

# Supply the URL and an optional username and password (for HTTP basic authentication) on the

* command line,
* @version 1.11 2007-06-26
* @Qauthor Cay Horstmann

*

public class URLConnectionTest

{

public static void main(String[] args)

{

try
{

String urlName;
if (args.Tength > 0) urlName = args[0];
else urlName = "http://horstmann.com":

URL url = new URL(urlName):
URLConnection connection = url.openConnection();

/] set username, password if specified on command Tine

if (args.length > 2)

{
String username = args[1];
String password = args[2];

String input = username + ":" + password;
Baseb4.Encoder encoder = Baseb4.getEncoder();

String encoding = encoder.encodeToString(input.getBytes(StandardCharsets.UTF 8));

connection.setRequestProperty("Authorization", "Basic " + encoding);
}

connection. connect();
/[ print header fields

Map<String, List<String>> headers = connection.getHeaderFields();
for (Map.Entry<String, List<String>> entry : headers.entrySet())
{

String key = entry.getKey();

for (String value : entry.getValue())
}

System.out.printin(key + ": " + value);

// print convenience functions

System.out.printin("--------- ="

System.out.printIn("getContentType: ™ + connection.getContentType());
System.out.printin("getContentLength: “ + connection.getContentLength());
System.out.printin("getContentEncoding: " + connection.getContentEncoding());
System.out.printIn("getDate: " + connection.getDate());
System.out.printin("getExpiration: " + connection.getExpiration()):
System.out.printin("getLastModifed: " + connection.getlastModified()):
System.out.printin("---------- s

String encoding = connection.getContentEncoding();
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66 if (encoding == null) encoding = "UTF-8";

67 try (Scanner in = new Scanner(connection.getInputStream(), encoding))
68 {

64 // print first ten lines of contents

70

i3 for (int n = 1; in.hasNextLine() && n <= 10; n++)
n System.out.printin(in.nextline());

3 1f (in.hasNextLine()) System.out.printin(". . ."):
T }

5 }

7% catch (I0Exception e)

7 {

78 e.printStackTrace();

79 }

80 }

o}

£ v g - =) = i e - - & P e - . gl ' L o, | " E a d
- » f W E i p
- r. Tl ] - ' k. - ol - . - B 1 = -
> | 2 e e gt - T i - IL o T d -; - o —p= r . I . | [ =
i LR R =T e - e M, A e h e TR 4 - e, i1 ) . % -

e InputStream openStream()

FTHF—A~ T B IO I8 1 il AL o

e URLConnection openConnection();

i& [A]—~~ URLConnection X4, iZ%64 i ot Bl S 9E IR 2 8] iY i s

e void setDolInput(boolean dolInput)
e boolean getDolInput()

N5 doInput A true, A4 P o] LIE2UE B 1% URLConnection [H4i A,
e void setDoOutput(boolean doOutput)
e boolean getDoOutput()

N doOutput B true, AR 0] LUK St A&23% 3% URLConnection,
e void setIfModifiedSince(long time)
e long getIfModifiedSince()

J@1E i fModifiedSince H T'BC & i%Z URLConnection Xf £, {dit HAFHUIF 2L [ M A
A28 5 B (6] DA g G s . VA O BB AR A time Z28UR 1 A HRIE TG
FE 1970 4F 1 A 1 HABOF b 5 RRMEL

e void setUseCaches(boolean useCaches)

e boolean getUseCaches()
N3k useCaches H true, MAF-A%EEER] AMARLZE A48, #5E &, URLConnection
ARG ALY XA, AT N K28 Z W NP P

e void setAllowUserInteraction(boolean allowUserInteraction)

e boolean getAllowUserInteraction()
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e allowUserInteraction Ay true, AR nJLAErif)H P RYIT4 . i, URLConnection
ARG FEASR AL R A DD RE . AR 20T POl YT A sl 00 YE A 1 Z S SN AR P S B
e void setConnectTimeout(int timeout) 5.0
e int getConnectTimeout() 5.0
BB S BE AT PR (P 2ZF0) . WSRAEERER T Z AT 2253 1 AR RR,
IR 2K B4 ALY connect ikt &l H—4~ SocketTimeoutException 4 .
e void setReadTimeout(int timeout) 5.0
e int getReadTimeout() 5.0
15 OB (R R (PG ZERD) o WUORAE— N EEBRE I Z AT E 238 B 1l
BFAYRTPR . FIB4 read Fitgt il — SocketTimeoutException H% .,
e void setRequestProperty(String key, String value)
BA TR — 1B
e Map<String,List<String>> getRequestProperties() 1.4
IR 1R S SR P A — Wi e o AH [R) A SR L A BT A A SOBCELAE [R]— 131 v
e void connect()
VE R e PR B IR AR IO N kAR B
e Map<String,List<String>> getHeaderFields() 1.4
1B [6] W o g — e B 3 o R ] B R ) B A (R B s  E [e] — N B 3R
e String getHeaderFieldKey(int n)
EI R S n AN TF-BEAEE . WER n NTEET 0 BOK T Sk F B BB, Wi 5k
& null {H,
e String getHeaderField(int n)
1300 N2 n AN FEME. R n /NTFEET 0 8O T Rk F B S8, Wiz
R [E null {H,
e int getContentLength()

WARAN AR K4S, R FRZ A, &6 A -1,
e String getContentType()

N2/, Hedn text/plain & image/gif.
e String getContentEncoding()

PRI AR RESILE, ki gzip, XPEAKRFEH, K ABUAR identity bl
H-AJE ] Content—Encoding Sk3Ei%E M .
e long getDate()

e Tong getExpiration()
e long getLastModified()

PRECEEE H . I H PSR s — IR iy H . Xk H 48 A9 MRS AR JE 16 B+ 1)
1970 4 1 A 1 H PR ARV
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e InputStream getInputStream()

e OutputStream getOutputStream()
1R [1] DA B T B A B B ) W IR S AR BRI

e Object getContent()
PERRIE A N AL FR AT, DAE B IR TR A R 5 . 1% B T G
text/plain &f image/gif ZAMPrUEN AR RDFRA T 2AMLL, BRAMFRZEE THC
i[EAS IS LIE N

443 RERPHIRE

e L, IRAT4 7 i A Web i 55 85 S BUEEE . PRAE, FRATIEA 43 el iR 7
P8 R [P Web IR 5525 AR SE 8 Web IR %5 i FH YRR .
N TR 5B Web MG 25 &% 3] Web RS 4%, PRSP ELUIAE 4-8 RS,

~| |Least developed countnes
Less developed regions, excluding least developed countnes |
Less developed regions, excluding China
L | |Sub-Saharan Africa
Afnca

Eastern Africa
L Burund

| |Comaros

Select Select Display |
United Mations, 2007 Select Vanant: Start Tear: End Yoar = _TI i
[Mediurmn vanant = 1950 ~| 2050 =] _Download as .CSV File | i

Basic Data | Detaled Data | SCountre grofile | Assymptions | Definitign of regiens | Seuces | [T

Glossary i

This website is last updated on 20-Sept-2007 :;"
<] e
Done Sl o

Pl 4-8 HTML #H

AP SRS, SCOACHE i SCAS LA Ko B2 10 HE B 8 #5210 B e (H AR Ak 3 T
Web [l 55 %% . ULHT, Web IR 55 a8 HIFE Py X6 FHLP 9% A REA T AR L
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AVFZ AT LAl Web iR %5 a8 SC B 2 FF A0 . Hod &)™ AT B9 2 Java Servlet,
JavaServer Face. fifl#X Y ASP ( Active Server Pages, #5548+ 1) LM CGI ( Common
Gateway Interface, i HRICHET) A

Hi 95 4% i B2 e FH - Ah 3R BB A2 B 5 — 1~ HTML 0L, 2% 01 22§ Web Hlle 55 4% A& [P1 45
WA, X PEAESRRRATER 4-9 hrE T U0, 2R (8125 P YA 1w 7 5 a] LA 3508 1915 6
(flan, {5 ERAREF AN 01) s U HR 1A, Zf5, Web D] U456 575 M 7 51,

® |mpszmeesll
Hﬁ$| l
FHaH 1T

Y 12 Fr

HTTPAR 55 54 l Al 55 &% Sin #2 FF

LL

Pl 4-9 PR T 55w v BRI AR 2oL 2 P B9 BT

AT STEASF 48 iz o] SE PR 55 A% v ARy, kg O J 5 A 7E Wl 4 5 25 7 g
BRI Z 50 ARG w738,

M2 HURIE B 8 % B Web IR 55 280, BUE SR AR MBI A EE, nJfER Servlet 5§
CGI JiA, ] B H AR5 28 B A o 7 7 i LA B E A 200 2000 & 06 45 Web IR 9545, T
Web I 55 #iv I £t ST 45 BOHE % 3 205 FLAA A R 1 LA 7= A i i

fE 7] Web iR F5as &A1& (G B, @A WIS =2 GET # POST.

i GET fdat, ARS8 E URL M85 RRALEITT . X fh URL (9 =S1nF .

http://host/path? query

Hep, 128 RA “AF =" E, mMXS2HZEH & FrRamit. 28K
{ECRF DS T i a9 R, (85 URL Fi R ik T4t :

o REAFMAFIZ, aFlz, 059, LIM. -~

o I + FAPREIRFTAT 5 o
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o P HAMFr A F 1T 4tS  UTF-8, PR AR RIS R % 5 10 B R— MR |75 2
il B

flan, #5 % k& £ #riH 4 San Francisco, CA, #] LIf#i Al San+Francisco%2c+CA, [A N
AR 2¢ (RI+-2EHI% 44 ) & “,” @9 UTF-8 i{H.

X Pt I A FEAE ] [ P R A STRAZKE, I B AT EX HA R 5k 7
T,

Eiltn, MAEBEARBBEE, Google Map Ml (www.google.com/maps) fJ LLHEAZA
AP0 q F hl SEAHTER, X280 0 2 i i 47 B R iy A B s 9 A
KiET . N T35 1 Market Street, San Franciso, CA FM &, 3 H ikma i H#EE, R
[n] FEAY URL RpA] .

http://ww.google. com/maps?q=1+Market+Street+5an+Franciscodhl=de

D B0 A% o BAR R A ) A R AR L AER ], in HL 22 X a0 D0 E 25 A CEEX 7E GET 352K
FREENS L YA RCE AU PR . IER N, POST R4 HR AL B B A7 K s Bdis ) #2 1.
1€ POST iFKHh, RRATASHE URL LFFH 25, TMij& M URLConnection HiRTG 4 i, JFH
2 JEXE ABNZE R . BRAMIHFE ZEX X S 4T URL %tS, JEH & FAPEEEN TR .

T, FATRFEAT X B . R ACEHE 45 Ik 55 v vm B2 P Z BT, B e B —1
URLConnection X{4£:

URL url = new URL("http://host/path");
URLConnection connection = url.openConnection():

SR, Vi setDoOutput Jy ik — 1 T4 i i iESE
connection.setDoQutput(true);

4%, VA getOutputStream JE RIS —~ 0, T DA of 34 it o] AR 45 #% 22 06 Bl .
R EE RS E L CAGEER, IBAn LA S RS PrintWriter X4,

PrintWriter out = new PrintWriter(connection.getOutputStream(), "UTF-8");

BUAE, AT LA f) AR 55 f SR B T

out.print(namel + “=" + URLEncoder.encode(valuel, "UTF-8") + "&");
out.print(name2 + "=" + URLEncoder.encode(value2, "UTF-§"));

Z e, KHTH i
out.close();

)5, A getInputStream ki HUIR 55 2% B LY

Tl IR AT L PR E— 01 7. Mkl & https://www.usps.com/zip4 F i 43 & — 4~ H T
iR E M hE AR RS Y R R (UL 4-8 ), BEAETE Java FRIF P XA F R, T EFIHE
POST iK1 URL FIZ%L.

PRAT LA A A A X SR L) HTML RS R BUX (5 8., (EU2E 5 R4S M pas ke “#i
M RHRERESER S, YE R A T HAURA RSy, KEH00 K45 88 ELA 4%
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as, lhn, P 4-10 fBn T Firefox P45 Wit o] FRATT 09 7= 461 ) i 2 22 B nf ey B BE . AR ]
DL & B H rh 428 URL DL S804 FHIZ 801 .

) USPS.com® - ZIP Code™ Lookup - Mozilla Firefox

resultMode=1&cc

€ @ https://tools.usps.com/go/ZipLookupResultsAction!input.action

e e - — o — o —— e — ey e ——

@ Gwish  ~ () Comtomer Servics [ USPS Motte

= USPSCOM

=
Look Up a ZIP Code™ Browse our FAQS »
[
ZWP Code™ By Address  Citles by 2P Code™ Overnight. 1
+ S Ry WP g . bool o, ealdt s ol gl L ksl e 5 e M= e el Hﬂtmmm_ 5
You entered: Look up another ZIP Code™ , Learn more about L
Edit and Search Again » Priority Mall Express® ) !
1 MARKET STREET =
SAN FRANCISCO CA a _ o J
Sarvemal addressas maiched the nfemmaton you proaded Padaps you dein entes & sl mimber o the budding Ta ——
has ke L —

1 - 30 ol B1 Ehow: 30 i35y 4

. . e e F e

1 MARKET ST
SAN FRANCISCO CA 94103-1420

Show Malling Industry Detaits @

STEUART TOWER
1 MARKET 5T

a_ SRR Parametres
ABIGEIS | < Filtrer les parametres de larequéte
¥ Données de formulaire

mode : "1"

tZip : "

tAddress : "1 +Market +Street”
tApt: "

tCity : "San+Francisco"
sState : "CA"

tUrbanCode : ""

zip . "

GET  header-s~ . ' -
HTML CSS JS XHR Polices Images Meédias Flash Autre ° | @64 requétes - 1,388.82 |

A 4-10 —4~HTML EH
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EfRAC R BEERNY, HTTP L& THERBMABKE.

Content-Type: application/x-www-form-urlencoded

praea] DA LA A AR KR A R 8, filtn, %1% JH JavaScript 3 % £ 75 (JSON) i i %
e, W NAEALRTE N application/json.
POST )3k 7Bl 3G N A< RE, B,

Content-Length: 124

FEFFIN L 4-7 T4 POST BURZGK (T IINA, EXEUBAEUT 1 properties L{F:

url=https://tools.usps.com/go/ZipLookupAction.action
tAddress=1 Market Street

t(ity=5an Francisco

sState=(A

XN T urd 11, R HALAN AR A 1£3) T doPost 7k,

{F doPost ik, WATE edTHFi%EdE. JHH] setDoOutput(true) FH4TH 4. &
J&, B2 Map MR P AT EAE. XE—8 - ExF, RI1Ak% key, =F/F, value fi
& 7rFRfT

out.print(key);

out.print('=");
out.print(URLEncoder.encode(value, "UTF-8")):
if (more pairs) out.print('&");

TENT H TR U148 31 13 B 7 (A AR o), 2 A A 5 IR 5525 i 3EPR2E B, Content—
Length 3L #% 1% & M & B 09 K =, 1M Content-Type L #5 1% & 5 application/x—www—
form—urlencoded, PBRAEFEE [ AMEMN IR, oI (5 BRBHEA o Rk A IR 28, A
J&, Wal sk FAR %5 4% W) N 2 9 EER, I AT DAgE Al fERRNTM/RBIR D, XFpU)e % 41
%} connection.getContentEncoding() & H .

7E 2 O] 1O 3o R o 2l 3B — S A) R SRR 55 48 v (B RS R, B4 U8 Fil connection.
getInputStream() B i<l Hi — > FileNotFoundException 4., {H R, TR 55 2%
15 5R 2 [m) P YO 4% R [P — MR oI (Fin, W WA “H5iR 404- FAFZIL" ). AT X
AR, a[LLiEH] getErrorStream 7k .

InputStream err = connection.getErrorStream();

i*&: getErrorStream ik 5 ANE A P #iF § i ik —4F, & T URLConnection
£ &-F 3 HttpURLConnection, 4w &4k vl http:// & https:// k&5 URL, #F

2 5T VAN BT J* A o i 45 3% 4 458 4 HttpURLConnection,

1EH POST Bt A ik 2 IR - a ik, AR 55 i S B e 7= 1 0 17 ] BE J2: redirect:, Jo iR —
A M URL, % URL Bz 8 A LIARICEBR 915 B . RS 8%nT LUK 248, 1A b ix st
(G B Tl , sl 8248 7 — 0T DIVE N 5845 1C M) URL, HttpURLConnection K57k K%
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BT T AT LAAE PR X Fh H5E [0] .

EE: R cookie FEAFTEGPMN—A3EELELFH -5, MARTRE T HIX
e 8 — A4 B8 cookie 4 3% .

CookieHandler.setDefault(new CookieManager(null, CookiePolicy.ACCEPT_ALL));
KRG, cookie K TUAM EM O S A FLEHEPT.

R HE [ 08 F 2 H AR, (HREAEERT, T EACEREER., #lin, 7E
HTTP 1l HTTPS 2Z (8] 1) [ 2l 55 ] K A4 2 PP mi A 2 Ry . 505 ) 2 DO 404 i 1A v
N, Bilhn, EEC Y R 55 FE User—Agent TR 28040 & A7 # Java BfJCHE T4, iXnlGE
=P A HEEUR AR R Y B sh™= A RER IR 55 . ST DA ) 09 3 K Aol i P ACEE B BN
HALRFAr e, (R X0 E AR A shEE [ PR scA 3. A ShEE RLE 22 AL & i
Java [ fHH P ACHE AR .

fEX Sl T, ATRAANTSCEE W], TEERERIAR 545 Z 00, B B 3h & [ CH .

connection.setInstanceFollowRedi rects(false);

(EAGRTRZ I, AR O % -

int responseCode = connection.getResponseCode();

RETRER FIMZ—.

HttpURLConnection.HTTP_MOVED_PERM
HttpURLConnection.HTTP_MOVED TEMP
HttpURLConnection.HTTP_SEE_OTHER

R Rax ez —, IB4AZKH Location ik, LIRS HE EMA URL, R)5, Wi
%, JHEIE B URL Y%

String location = connection.getHeaderField("Location");
it (location != null)

{
URL base = connection.getURL();
connection.disconnect();
connection = (HttpURLConnection) new URL(base, location).openConnection();

} b 8

B RN BLA #Y Web v S 2 i B, 2R R AT R A B R 2 BB IRA
M. ARkt ZAGRMN S, R NEIZE BT HER HTML FHARASZFI{E S .

TR B ARG, TAMER Java AR RE M AL E, 122 AR R IFEHHFIE,
A JEAE A HAtuty &, 4w Apach HitpClient(http:/hc.apache.org/httpcomponents-client-ga)..

1 package post;
Z



226 Java g oA Kl HHAHFHM

3 import java.io.*:

¢ import java.net.*;

5 import java.nio.file.*;
6 import java.util.*;
T

;

9

a‘."'l“.l-
* This program demonstrates how to use the URLConnection class for a POST request,
10 * @version 1.40 2016-04-24

11 * @author Cay Horstmann

n

13 public class PostTest

u {

15 public static void main(String[] args) throws IOException

16 {

17 String propsFilename = args.length » 0 7 args[0] : “"post/post.properties”;
18 Properties props = new Properties();

19 try (InputStream in = Files.newInputStream(Paths.get(propsFilename)))
20 {

21 props.load(in);

2 }

23 String urlString = props. remove("url™).toString();

4 Object userAgent = props.remove("User-Agent");

25 Object redirects = props.remove("redirects");

26 CookieHandler.setDefault(new CookieManager(null, CookiePolicy.ACCEPT_ALL));
7 String result = doPost(new URL(urlString), props,

28 userAgent == null 7 null : userAgent.toString(),

29 redirects == null ? -1 : Integer.parselnt(redirects.toString(})));
30 System.out.printin(result);

31 }

3

1 i

il * Do an HTTP POST.

35 * @param url the URL to post to

1 * @param nameValuePairs the query parameters

i * @param userAgent the user agent to use, or null for the default user agent

1 * @param redirects the number of redirects to follow manually, or -1 for automatic redirects
19 * @return the data returned from the server

40 *f

a1 public static String doPost(URL url, Map<Object, Object> nameValuePairs, String userAgent,

42 int redirects)

43 throws IOException

4 {

4 HttpURLConnection connection = (HttpURLConnection) url.openConnection();
4 1f (userAgent != null)

47 connection. setRequestProperty("User-Agent”, userAgent);

48

T if (redirects >= ()

50 connection.setInstanceFollowRedi rects(false);

51

52 connection.setDoOutput (true);

53

54 try (PrintWriter out = new PrintWriter(connection.getOutputStream()))
55 {

56 boolean first = true;
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57
58
59
bl
6l
62
63
64
L}
b6
67
(1)
69
m
)
1
g
L
3
76
¥
78
[}
&l
8l
&2
LR
84
B5
86
87
88
&3
50
81
92
93
94
95
96
97
98
L]
100
101
102
103
104
105
106
107
108
109
110

for (Map.Entry<Object, Object> pair : nameValuePairs.entrySet())
{
if (first) first = false:
else out.print('&");
String name = pair.getKey().toString();
String value = pair.getValue().toString();
out.print(name);
out.print('=");
out.print (URLEncoder.encode(value, “UTF-8"));
'
}

String encoding = connection.getContentEncoding();
if (encoding == null) encoding = "UTF-8";

1f (redirects > 0)
{
int responseCode = connection,getResponseCode();
1f (responseCode == HttpURLConnection,HTTP_MOVED_PERM
|| responseCode == HttpURLConnection.HTTP_MOVED_TEMP
|| responseCode == HttpURLConnection,HTTP_SEE_OTHER)
{
String location = connection.getHeaderField("Location");
if (location != null)
{
URL base = connection.getURL();
connection.disconnect();
return doPost(new URL(base, location), nameValuePairs, userAgent, redirects - 1);

}

}
}
else if (redirects == 0)
{

throw new IOException("Too many redirects");

}

StringBuilder response = new StringBuilder();
try (Scanner in = new Scanner(connection.getInputStream(), encoding))
{
while (in.hasNextLine())
{
response.append(in.nextLine());
response. append("\n"):
}

}
catch (IOException e)

{
InputStream err = connection.getErrorStream() ;
1f (err == null) throw e;
try (Scanner in = new Scanner(err))
{
response.append(in.nextLine());
response.append("\n")

}
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111 }

112

113 return response.toString();
114 }

15 }

e InputStream getErrorStream()

IR A—ANfL, i XN AT LAEEH Web IR 95 i O R R(E B

| javanet URLEncoder 1.0 e
e static String encode(String s, String encoding) 1.4
A& 46 € B A a0 (HEEE(E A “ UTF-8" ) X 5~1F & si&ﬁﬁﬁﬁf‘s #i&lﬁl'ﬁjﬂﬂ
URL #f5%iE3N. 7 URL 4w+, 'A'-'2", 'a'-"'2','0'-"'9", '~-' R

T TR, SRS+, Fﬁﬁﬂfﬂfﬂfﬁ?ﬁﬁ%m %KY " fbiiﬁ‘)?ﬁﬁ?ﬂ
AP OxXY iz =5 Sk 2L

T ® " L
] e g AT -
-
S ] K S h

e static string decode(String s, String encoding) 1.4
K8 € da b B O RS A5 8 s TS, IR mIgE R,

o el S A e S o]
= NI By Sl B R D S M, X

. . ' . 2 o W . x = L -
i = - : u ) 5 L ' X L b a1 e o 7 s il o~ SR :
e LI R Dl 4 3 B L =" 5 " e ¥ % B 0 =g i BT | ;
;ql .2- bl S SR Lok e - g P e ::»;.":‘!uﬂ.u-f-'-\..i. L i L -"':’..':-.é- R e E =
& | Tagl” i X ._-"Hﬁ-l.'. y 5 gt e i i e L U Y e e e Pl .,
Lo L S SR e A = - R R R s et R e S e R

4.5 &iX E-mail

%, WERFESEET] SMTP LRI AYY 0 25 R AGE MR 2 —FIRFT A9, ff
W14 1% % MU T3R8 E-mail 1§ B8 . — BEEBIRS AR, #0nT DL A — S lBF4i 3k
(K SMTP #30, G UIRE 740 . BRI O ZERAFH S

VAR AR L A

1) T — 1 5EE EVEEF

Socket s = new Socket("mail.yourserver.com”, 25); // 25 is SMTP
PrintWriter out = new PrintWriter(s.getOutputStream(), "UTF-8");

2) KBV TR BETENH :

HELO sending host

MAIL FROM: sender e-mail address
RCPT TO: recipient e-mail address
DATA

Subject: subject

(blank line)

mail message (any number of lines)

QUIT
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SMTP ALt (RFC 821) ME, B—17H%E LA \r FHER—1 \n kG52,

SMTP ¥ 28 B4 2 S B8 th AT o] A8 E-mail, B2, EHRZENS XK, T2
FanabNE TR DIGE, JF H Rk 5 B85 P a2 s 1P bk Bl rieK . KA, AUkl
R R TR ORI

SEE N TOAERL SRR AE R TT K =k, A, FRATRE 7R tnfa] | A JavaMail API 7£
Java #£F"P & 1% E-mail .

Al LM www.oracle.com/technetwork/java/javamail b F #§ JavaMail, SRJ5 45 & ff H 2] A £
LRYRAL .

A E AL JavaMail , TG 4102 B — L FNHR A AR 55 28 #H O @ 4. Bilan, #E{E A GMail
B, i

mail.transport.protocol=smtps
mail.smtps.auth=true
mail.smtps.host=smtp.gmail.com
mail,smtps.user=cayhorstmann@gmail.com

FATT 7= PRE Py A — A B SO P e BOX L8 TR PE(E Y

h T LN, RNBEAREHEEREF , REREERHP TR ERA
HOC ARSI, R8T X PRI — AR5 -

Session mailSession = Session,getDefaultInstance(props):

A, HENRAREER | &2E . EEMHE CAREEHA -

MimeMessage message = new MimeMessage(mailSession);
message.setFrom(new InternetAddress(from));

message.addRecipient(RecipientType.T0, new InternetAddress(to));
message.setSubject(subject);
message.setText (builder.toString());

IR RIH B %

Transport tr = mailSession.getTransport();
tr.connect(null, password);

tr.sendMessage(message, message.getAllRecipients());
tr.close();

FEFP i i 4-8 "R EOFE P2 MR T RS 2 SCA SR BOH B Y -

Sender Recipient Subject Message text (any number of lines)

java -classpath .:path/to/mail.jar path/to/message.txt

Hrp, mail.jar J& JavaMail Y JAR X ( Windows H P i B i0fE7E B84 2 A9
SMAREES).

FIRE AT R 1L, GMail AASEAGE BAELH:, BIYRAT LU AT 4R S 0 & 2%
Ho (CHRF — IR % H president@whitehouse.gov 1) E-mail 1 & #5588 %% 1 % H
HE RIS shi, A — L, TR E2.)
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@ BE: wREBREAEAN LRGSR LEEF T, 2 TARM.
mailSession,setDebug(true);
HF#FiH A, @A, JavaMail API FAQ b4ttt A7 J 6932 7.

package mail;

import java.io.*;

import java.nio.charset,?®;

import java.nio.file.*;

import java.util.*;

import javax.mail.*;

import javax.mail.internet.*;

import javax.mail.internet.MimeMessage.RecipientType;

}fti'
* This program shows how to use JavaMail to send mail messages.
* @author Cay Horstmann
* @version 1.00 2012-06-04
i |
public class MailTest
{
public static void main(String[] args) throws MessagingException, IOException

{

[T - v T

[ =]
S — R~ -~ el = —

Properties props = new Properties();
try (InputStream in = Files.newInputStream(Paths.get("mail", "mail.properties”)))

{
props.load(in);

}
List<String> lines = Files.readAlllines(Paths.get(args[0]), Charset.forName("UTF-8"));

Pk Bl P B B Pl
B o e e P = O

String from = Tines.get(0);
String to = lines.get(l);
String subject = Tines.get(2);

Aid  Pd Pl Ped
= W oa

StringBuilder builder = new StringBuilder();
for (int 1 = 3: 1 < lines.size(); 1+4)
{
builder.append(lines.get(1));
builder.append("\n");
]

il Rl Remd R A R A
=i B W o ek P

Console console = System.console();
String password = new String(console.readPassword("Password: “));

i ale LAl el
[ — - -

Session mailSession = Session.getDefaultInstance(props);

// mailSession.setDebug(true);

MimeMessage message = new MimeMessage(mailSession);
message.setFrom(new InternetAddress(from));

message.addRecipient (RecipientType.T0, new InternetAddress(to));
message.setSubject(subject);

I
B G R gkl
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47 message.setText (builder.toString());

4 Transport tr = mailSession.getTransport();
49 try

50 {

51 tr.connect(null, password);

52 tr.sendMessage (message, message.getAllRecipients());
53 }

54 finally

§5 {

56 tr.close();

57 }

58 }

59}

AT, RESE R T ] A Java 46’5 M4 % 7 5 fIR 55 2%, LA S andal AN Web il 55
ar DARHUEE . F—0f rHe8diE FEE R, 1R 2 2% > nde] 3 13 {8 i JDBC API 3k 52 81
Java $1E ¢ R AVEAEIE .
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A JDBC 1i%it A TTHE

A Glctmng S A UEUE

A JDBC i A 5

A f{#i/f] JDBC i&%5) A =% SQL KA

A TP A Web F4 )l Rz AT H it 4 2

A TR EH SRR

1996 4, Sun 2 aE &4 745 1 A Java i e %42 (JDBC) API, {#i4aFE A 5 o] L it
XA APL 2 OERE R B, IS LB S (B) SQL) Sl 254 e ) Ay 8 55 9 .
( SQL Ml H & &N “ sequel”, T EEEEEVIRIANL FordE.) IDBC A I A Java RPE iy
fdi FH Y AP1 Z2—.

JIDBC MIRA C HH #xk . 1E R Java SE 1.2 i9—#4F, 1998 4E % 4 T JDBC 55 2 Jifi.
JDBC 3 g W45 F] T Java SE 1.4 f1 5.0 7, WifEARBHMZER, Foihiii JIDBC 4.2 g
PEFEF T Java SE 8 1,

EATH, FRA1F WA JDBC #F o ) AR, PB4 (skEZ8 ) — T SQL
( Structured Query Language, Z5HAfEArih s ), B2 REAR R Fbrife . JR0 AR
R, R A% JIDBC @A S H WA fin .,

FE: A EOraclety ¥, IDBCA—/ M T & 47485 K&, M 5 3F Java Database
Connectivity ¥ & FH %5, s Co)4 L4 IT 27 ODBC #3038, /5 H A MBI € 894
MR E API, FEAMMHAANT SQL Frf P,

5.1 JDBC B9i&it

M—FFtf, Java HEARIF B A G EEIRS] T Java 78800 N A E A /. M 1995
GG, TSRO T & Java bRl EE, (20T Lliz A SQL v I 8de . b {1 i) A 22
ALY R Java, BURATLALEAA] “46” F Java ifi g SAEMTEAEESITEE . B, iR A
B — I e AT S . ORI AFFEVF 2 A R EEEE, He il i m prldu s A
MR, RAEAR 22 %83k PE A N R B R 1 Java $RA— B8R FE VT M1 AP HER 5 B, {H AL B
—F A ERAE Java BERH A C IR 45 ML,

BT A 1 B804 FE Bt 1 g Fn T BT R R AR A, 402K Java BE 8% O SQL v (o] 42 1 — 52
“4fi” Java API, [AETHRAE—IKENEEIZS, LLUSCIFS =7 WKah B Iy o] DLE 3 2 58 e 88 1
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eSS BAER A M. X, FARECLNVRTEE T LA A CIKsh &7, HIHIEARIKS)
TEEAR R 0K AR R — o e SR sh A PR A8 T A =5 B SRR I 4 TR BALA

DX A 121 20 A T S 2w AE R DY) ODBC 238, ODBC & C &7 V5 M 8
PRt T 2545 # 4201 . JDBC il ODBC #R3E T [A] — AN EAH . ARE API 485 1O #F o] LA 550K
SIEPRARUEATIEAS , 3K S E PR W o X Eh R 5 S B e B PE A Tl A -

AT A7 X SEA B BE AT JIDBC API 2 /G2 A A S A AYEED,

51.1 JDBC ¥zhiz/FER

JIDBC MUADRF SR B FRFFIA 45 M LR L2 .

e % 1 £IRFH42 44 IDBC B ODBC, )5 {diFH—1 ODBC Kz I 5 5 e itk A7
HfE. B RAR Java 617% T — X FER R s A . JIDBC/ODBC #f, Ak el Hix
AT AR Z A7 22 4T ODBC #4741 (9350 3% AUE & i & . 7E JDBC mittt 24, #ffE
e O] DA 0, AIAXGEH TSItk ., Java 8 B4 At JDBC/ODBC
BT

o 5 2 RIXFHAL AL P s Java B2 Fr MIER o A HbACHS AH By, T 5 BE FE 9 & P Ui
API TR . P X AR Bh R e Z AT, & P i AT &% Java K, AFHEE
P — 2 554 ALY

o 5 3 RIBEFHALAIEAL Java T P UmKIE, B —Fh 5 B AKEAE FE IG5 1 P SOR B
R ARG IRFF ant 4, SRS VR H 1 PR 50 e v oR 8 i A0CHE PEAH DG A B 3X T
b THE, BTSRRI ST R %528 4 o

o 4 KIEFHFL LA Java H5E, BN IDBC K B 8 8 PE AR 5GBS,

E 5 : JDBC #LiE 7T vA £ http://download.oracle.com/otndocs/jep/jdbe-4_2-mrel2-spec/ 4t 354 .

R A B e R R AR A AT TG = R LSS 3 S ul R 4 KUK FR Y. S BUE AL R i R
R SRR AL, P28 = AR T A TIRZEMSHAER M, ENFEZATE
& e friEnetu i, LAl N B SR RN,

B, JDBC mZ RN T 93T Bin:

o i (i FHARMER) SQL i k), B2 LT/ SQL ¥ @, BIF REtnl LIFIH Java iS5 IF

RUTMEIEER A, [FE AT Java if 5 B EZ)E .

o SHE L0 e AN RCHE PE T BT R R T MR BURZ K S # iy . B, Al eT P &

H &S R S R SR sh AR

ERE: iR A P A 4 Javaik A Rl ODBC # A&, T @ 3k 2 £ 1996 4 75 47
JavaOne #3128 L4 th 694t 7% .
e ODBC R 54,
e ODBC P H I A E R ER S T L6420, ML Java 4215 5 PR & A2
it FEmEmAR, EHFEX,
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e ODBC & #i T void* #54tfe K4 C & 451, MmX LU A ARER T Java HA2E S .
o 54 Javati @ F £k, XA TODBCH@BEFE X482 oo, B THRE,

5.1.2 JDBC W8 B A%

RGN P g/ RS 2R h | 83 R 7R &5 25 00 B BOaE E, WMAER P o w
GUI BFF (ZILE 5-1), fEIERIT | IDBC KB FEFF il B L5 i o

M S i o Al N T R i-.:.r-:..-....-.-._._._..-... ._ .__..i._ R R -....|,._..
| { | qﬁmwﬂ I

P 5-1 F&Gei% - S / 55 4 W

B2, S5 =EEMEmE L, E£=ENHERG, Zrm A ERAsdEE, mEi
MRS 4% a2, B mEEEse R E A R e, IR =ERALITIRA: B
TR T (DLFE i) Mk #-33 (L THEZE) FIRGEHE (L FEEEE) ek,
Pt FATATLANAE B 5w, W0 Java SLENH . P25 0 & 85l App, 5[0 ] A9 %X
5 A0 ] 69 Mk 55 A0

& i A ep (8] 2 2 1] 638 {5 AE L RS 50 F 2l HTTP SRSCELRY . JDBC & HLE a2
MG S8 FEZ EFES, B 5-2 B T X Rl {58 A BEACZE#)

ER
(ATHHERT)

B 5-2 =EEEH0 N H

5.2 EMLEEES

SQL & X} Brfy B R R BB FE AP 2 R R Wy AT S, JDBC W A33RA T v LA i
SQL SR Al s . S &0 A B A — N BEE A P m, d@ b s A, P AL
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HERERE . (B, RETIRG S 6%EE BGE(dFH SQL #1714k .
A0 LK IDBC WEERE— 1 H T4 SQL i5m) &3 A8 FE N il 4e 2411 (API),
TEAA T, RATPHRIBENF—TF SQL. R ZANRA bt SQL, VR4 A& IiX L2832t it

A, PR A2 6T SQL B H

At FAE, FRATHEZE Alan Beaulieu T3 ) { Learning SQL )

(2009 4F-fH OReilly i pfiat Hi i), SE A AT IS HHELE 5 (Learn SQL The Hard Way), %
[ 7E http://sql.learncodethehardway.org Ab3K45 .

0] PURF RO FE R R N —H AT P M ) B 3R, HhE—E A 71 & ( column name),
B —AT W& T — /MR E .

YE A A BAE FESLB, FRAT
Z W Fs5-1 ~F5-4),

P8 FH — 1~ B PE R Sk iR — H A ML) TR AL EE OF

%+ 5-1 Authors #&

Author _ID Name Fname
ALEX Alexander Christopher
BROO Brooks Frederick P.
7 5-2 Books &
Title ISBN Publisher ID Price
A Guide to the SQL Standard 0-201-96426-0 0201 47.95
A Pattern Language: Towns, Buildings, Construction 0-19-501919-9 019 65.00

3% 5-3 BooksAuthors &

ISBN Author _ID Seq_No
0-201-96426-0 DATE 1
0-201-96426-0 DARW 2
0-19-501919-9 ALEX 1

% 5-4 Publishers &

Publisher _ID Name URL
0201 Addison-Wesley www.aw-bc.com
0407 John Wiley & Sons www.wiley.com

& 5-3 & B —~ Books
i e G 45 5. Books Al

A, 10 E 5-4 78 T %1 Books FEfil Publishers F
Publishers F&ML & T — N AL ID FB, 43

I FH th Rt 2 5 3 X PSR T RE AR BT, FROTANAS B T Ha i+ 5 i 2A® B 1EL BT 4l iy A

MR, RPN —THLET T

ElBrEE . 285 52 H: Web 111 URL #bhl. 733,
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A1 A2 FR A URL bk EE HIAEEA T, ARt R 1w —

Eltidlﬁw:[whmﬂ#

Ei@&“’“ﬂhl. n W

e~

.2t POy

A~ AL

H5-3 GFEBESNRPIRE

ISBN Publisher 1D Price
0-13.020801-6 013 6800 -
©0-13-110362-8 013 4200 |
0-19501919-% 019 500 |
0-201-44124-1 0201 105.00 i
0-201-63361-2 0201 5499 |
0-201-70:073-5% 0201 &4 .99

The Mythicsl Man-Month 0-201-83565-9 0201 29.95
Computer Graphics: Principles and Practice 0-201.84840-6 (0201 769.9%
The Art of Computer Programming val. 1 0-201-89683-4 0201 59.99
The Art of Computer Programming vol. 2 0-201-89684-2 0201 se99
The Art of Computer Programming vol. 3 0-201-8968%-0 0201 59.09
A Guide to the SQL Standard 0-201-96426-0 0201 4795 |
introduction to Algornithms 0-262-03253-7 0262 so.00 |
Apphed Cryptography 0-471-11709-% 0471 60.00 |
avaScript: The Defintive Guide 0-596-00048-0 0596 4495 |
e Cathedral and the Bazaar 0-596-00108-8 0596 1695 |
Soul of a New Machene 0-679-60261.5 0679 1895 |
@ Codebreakers 0-684-83130-9 07434 70.00
Cuckoo's Egg 0-7434-11486-3 07434 1365
UNIX Hater's Handbook 1-56684-203-1 0471 1695

" o riant Took window Hep R e
B isa e el o, TNENT,

x '
E®R ACHE h[ﬁl Nan Pt VESE OO
© [ Pice | Name | UM |
I@ Syttam Adminmiiaton Hgnéln-q-& 013 “TTBR00  Prantice M wewphE ~
013 4700  Prectice M wwe ph
lﬂmm Tm . Comstruction 019 6500  Ondord Urs wwe oug
MIumhw Languages. and Computafion 0201 10%.00  Addison-W www bw
Deugn Fatteme 0201 5499  Addson W ‘wew .o
The C++ Language 0201 G450 Addson W ‘wwew. mw
Mythic il Man-Manth 020} 2095 AdAOn-W www e
___JCompnter Graphics: Prnciples and Practice (1 r ) Te99  Addison W ‘wew.arw 1 )
The At of Computer Prograrmemeng vol. 1 0201 5099 AddsonW ‘wew s
Mdtm#wwﬂ 2 0201 5590 AdAsOn-W ‘W w i
At of Computer Programereng val, 3 201 5099  Adduonw wew me v
- — ——T
=~ Books = publishers ,1_
L]
-
< / rORRN.N '
Publither_D o
Prca I
‘.' S ——— — e Ty —— e —- P T — .l =
ekl Tithe Publsher D Prce Hame AL -
— .
Bocks ks B gk Publihers ‘Publishers 2 |
v
b v ¥ « W W . J
Function ¥
Frkerion |
——— = = = == pe——— == = 1#
4 i | N B
B 5-4 XS RET T ERERAE



Bs¥ MEHELEZE 237

R RAR VAT I FEARE R AL S RE RS R L AR R R R P AL R E RN fla, A
— b 2 Tl B Y R PE BT R AE Books 3% B EL H WAl 24 FR A URL Mok Be . (H X HE—
¥, BAREARE, MmAEERGR, K2 RER, IR AL Web Mk &4 1Bk
A, T EEHRTANEERE. B, XHE—ERE LRES FEER. AR,
KA TVR B A B 24-%h, ERIrEEBHSASHBALENEREE, P, 8490t
URL #ihit R it b 3l — . RHER A B 5 HALE RS, AT Rt
VSRR

fE LR MEE T, LU ST AR EER N R TH., r28l R A AR
AMBIR TR, @l E RS AMAEREPIHAGE, 1P B PR R H p I 2URRR H
FRfAE ). XA T HGE WPy EH A # (Query by Example, QBE) T H., i/ SQL 7
WA SQL ik LAICA T w5 /. Filn,

SELECT Books.Title, Books.Publisher_Id, Books.Price, Publishers.Name, Publishers.URL
FROM Books, Publishers
WHERE Books.Publisher Id = Publishers.Publisher Id

AT A FRBA . Tof A 4 L 405 S5cRE B A5 03 ). AR 229K SQL T,
BT AR R A 2

HeBR], SQL M7 MRS FEE, MR, il IR RE.

SELECT JHAUMIM A 3% . (UMH F EHXAA IS, AT A2t Books e r B FATic

SELECT * FROM Books

fE4—1> SQL i SELECT ifiti]'f, FROM TR b AR, FROM F4a] I 45 R
P L TR AE PR3 A R

FRATT3d AT LAEHF B i 2 /57

SELECT ISBN, Price, Title
FROM Books

H Hadk vl EATE A )i A) S H] WHERE /) ok BR %€ i S e PO 17 -

SELECT ISBN, Price, Title
FROM Books
WHERE Price <= 29.95

iGN ST XA R, 5 Java HEEIES AR, SQL i =#l < Midk =
1= RIEATHRSF LB

R AHIR AN B S X AT ARE T b aE B 1=, X R A4 SQL &
1Bk, PTVARAT A BUR B4 0 i A 7 ik,

WHERE /1) i o] LAEJH] LIKE SRR R S BUARCIR AL . A, X B AE B AT A 238
flFIE * 12, TR % 2R 0 BT, FITRILFRBANFRE. B,

SELECT ISBN, Price, Title
FROM Books
WHERE Title NOT LIKE '%n x%'
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X SRVE A HERR T BT A 545 P E UNIX 2(# Linux #EH5.
HEE, FARES2HRS]SHEERE, MHAENGS . 48 b 8 5.5 5 0 52—t
G5 #lan,

SELECT Title
FROM Books
WHERE Title LIKE '%''%'

FRiER R T AR S A .
Yt AT PA 224~ 3% e BOEHE -
SELECT * FROM Books, Publishers

GSREA WHERE F4], EREWIEABENAKT, EREP I ARSI idRE
HG. EENX1THIFH, Books FA 20 17ick, Publishers KA 8 fTidsk, SHRIGR
B4 20 x 8 FRidsk, Hh ARZ REREE R, SChr EIRATHZX Al 45 R TR, Hxd
AR5 ] 5 5 H Rk A DL AC B B R % R

SELECT * FROM Books, Publishers
WHERE Books.Publisher Id = Publishers.Publisher Id

XRIEM P ERSGRILA 201Td%, B—FRiIcRMMT—A&HB, AAEARBAEE
Publishers FH H R —~ i ifi#E .

YA WE R k2R, MHRES A RES M BIEMN AR AT . R T
A E X FP ., Books Ffil Publishers #EIH —1~924 5 Publisherld #)%], 4
HBEE CisE, AT AR S A RIS INE FT e R R A 1E MR, tbln Books/Publishers,

tha] LA A SQL KB EAREh 8 . #lan, BixMERHRAE 2P EE “ C++7
I R4 5 36T, WTRARATLL FiE4)

UPDATE Books
SET Price = Price - 5.00
WHERE Title LIKE '¥C++%'

K, EMERFTA R C++ EH45, AT LI A T fiaY) DELETE 76

DELETE FROM Books
WHERE Title LIKE "%C++%'

tAh, SQL HEAFZNERE, HTMR-ITREFEH ., ARE K EMR/MEL X
HABVF ZIhRE. FEMIRNTEATIE 1
%, ATRMEEA INSERT 15/ o) 38 A ai AEL:

INSERT INTO Books
VALUES ('A Guide to the SQL Standard', '0-201-96426-0', '0201', 47.95)

TV R T — Al A BT P )10 5 H—IK INSERT 154,
MER, TEAA . BRCRIEABEE Z AT, UATEAFMEEAERN AL E ., o] LL{# ] CREATE
TABLE ig4) G — N, Bal LU E 335 E 5 4 MEdEER

CREATE TABLE Books
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Title CHAR(60),

ISBN CHAR(13),
Publisher_Id CHAR(R),
Price DECIMAL(10,2)

)
2 5-S 5 T e WY SQL il

#F5-5 SQLHEER

MEER i B
INTEGER &, INT 7N 32 (AR
SMALLINT R 16 AR
NUMERIC(m,n), DECIMAL(m,n) or DEC(m,n) m (R AE s H R, b ANBUER R n i
FLOAT(n) B FERTBE R n A b 8o iF SR
REAL W 32 [ AR
DOUBLE il H R 64 T A
CHARACTER(n) or CHAR(n) 8 5E KR n A R
VARCHAR(n) KA N n )RR F AT A
BOOLEAN 1 E
DATE HEEM (58FMEIHK)
TIME STHrE ] (5 HARRSEEA G )
TIMESTAMP 17 HAFeE (5 RS X)
BLOB kKR R
CLOB TR R

EAEY, RINAFBITAEZHN 0], kel LI T CREATE TABLE i) 341 1)
MR +4],

5.3 JDBC#E

AR, R EA ARG H IDBC ah R i I BUR ER . BRiX A T2 H A
PP alfiEE#E, i IBM DB2. Microsoft SQL Server. MySQL. Oracle il PostgreSQL .

HTHARTRIINE, e ENE - BEE, RIMBERE XN ETA N
COREJAVA, {R%E [ CA#E, sl 1h8ohs PEAs 3 51 60 gk A8 e, JF (i 22 3047 18 2540 PR,
PR hy s AT X XA BE PE A TR A L SR R R R AR

QSRR LR M AR & %3 R 2 P i / e 95 A X B e, I 208 2 & B AG  xXRE — A
Bl FE 2= B2 407 HXET 2 Wil IR B . a2 e 3 a9 8AlE FE Gk I E /s T, BB i
B HORTHN,

15 55 — U Aok B HE PE, FR AT E U FH Apache Derby, & W] LL M http://db.apache.org/
derby Zb F&F|, 754 JIDK AP HAE TE.




240 Java A oA Ell SA4M4

ER: .44 JDK ¥ & Apache Derby B A B 7 & #f #4 JavaDB, #HA1AA AL FEAH
L5 R R AL, B ARMAERT PARIL A Derby.

ERE RN ERERFZAT, R RO E A, Pl ihex iz,
5.3.1 HUEEFEE URL

R R s, FRATT A 201 FH & AP 5 508 B S RIAH G S8, Bilan 004 . s 15
BAEFE2 .
JDBC i [ T —#h- 538 URL AHZERIAE AR T . T AR R i i~ 32 4

jdbc:derby://Tocalhost:1527/COREJAVA; create=true
jdbc:postgresql : COREJAVA

38 JDBC URL 18 %€ | 44 7 COREJAVA [1]—~ Derby ZiE J/E Fl— 1~ PostgreSQL Z4iE 14 .
JDBC URL M— it b .
jdbc: subprotocol: other stuff

Hrp, subprotocol 4% 1 2 88 1 1Y) BRI BN 27
other stuff Z 81k =X B R B 19 subprotocol AR AS[E], S0 9 1 g Bk =8, IR
FLA (53] 040 R 17 i B (AL A A O SRy

5.3.2 IZEFRF JAR X

PRt ZARAFEL T TR BT %0808 P Y SRl B2 1y ) JAR SCfF . WSRARGE A 92 Derby,
I 23T % derbyclient. jar ; WIRARA FH A0 Ho At it Bl 142, 00 2 00 o 28 25 13RS 9 1Y
WKEhFRF . BN, PostgreSQL MUK ZFEFF 7] LATE http://jdbe.postgresql.org Zb %%,

TEZ T VIRV BHE PER BT, TR KRy /Y JAR U R BRI 6B AE T (4aiRad IFA
T EXA™ JAR 3UF).

ENm TR ah Ry, A EEN T i<

java -classpath driverPath:. ProgramName

7t Windows |-, AJ LA 548 M A& (Bl . FRAERR MK ST JAR X
it .

5.3.3 RBIh#IEE

B PE IR Fas e 2 AW 5 8, o shrudn 1y Bk T Bir s A ) B e

FE{di FH Derby ZdlE PR, 5 S 06 T i A2 0R .

1) $THFAr% shell, F5%EBRE R A HOEAHE e SCF i B s

2) SE{i derbyrun. jar, X TR DK A, EMAFTE jdk/db/1ib Hgrd, WIRK
A, BEEEE 3 Apache Derby, JfiE (4% H ¥ M JAR {F. FAH derby Je/mfl &
1ib/derbyrun. jar Y H 7.
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3) iEf7 P2
java -jar derby/lib/derbyrun.jar server start

4) AR RS IER TIET . 5618 — 12K ij.properties {0 Fififs
TS

1].driver=org.apache.derby.jdbc.ClientDriver
ij.protocol=jdbc:derby://localhost: 1527/
17.database=COREJAVA; create=true

15— shell i, JETHET R EIFG2KIZTT Derby BIASHABABAT T H (FRH 13):
java -jar derby/1ib/derbyrun.jar ij -p ij.properties

MAE, oA FIRXFER) SQL /s 1 .

CREATE TABLE Creetings (Message CHAR(20));
INSERT INTO Greetings VALUES ('Hello, World!'):
SELECT * FROM Greetings;

DROP TABLE Greetings;

i, BARmLmELT oo R, BiRlgwEa, TRIEA
EXIT;
5) EfEHZBAREZR, ATLARE i) a4 5% H IR 9545 -

java -jar derby/11b/derbyrun.jar server shutdown

QR HAL R B e, WIS A E S0P, AT R anol 5 shAn G $ice e Al 55 2%, AL
U] 3% 32 B B E AN & A SQL o

534 FMIEBHIEAE

12 IDBC ¥ JAR (4 (I anf1 & 7F Java SE 8 ") Derby IRsh £ 1) £ A shiF MK 3
are, FERXFEAL T, ol LABKE A Bk i FshiE kA0 38 . f14% META-INF/services/
java.sql.Driver ({4 JAR SCHERTLL B shiEMHaKah 4825, i R4R5K shFEfF JAR SCHFEERA]
AR A HE A 52 S

EE: XA EM AL LR 692 JAR BLIE P IL-F R A A 694%, i 4 L hitp://docs.
oracle.com/ javase/8/docs/technotes/guides/jar/jar.html#Service%20Provider. § #h iz

&t T 1% 48 JDBC4 #9 3K Sh A2 5 2 o0 0 B & 69451 |

AR BN JAR SCPEA S A sl i, AP 2% o BoiE PE R AL /% {d i) JDBC 3K 3h
BT, IAIERsh 88 44 FUF .

org.apache.derby.jdbc.ClientDriver
org.postgresql.Driver

i# i1 ¥ H] DriverManager, 0] L PR 2 F MR a0 85 . —Fh 7 A Java FEF
nEEKzh 8825, 10 .



242 Java BB oK K SH4FH

Class.forName("org.postgresql .Driver"); // force loading of driver class

X SRR AR IR Sh AR 2w nER, | R T AT AR O sh 48 O B SR B 1R
FH—M R E jdbe.drivers J@t:. 1T LIS TSRS EX A RmEE, .

java -Djdbc.drivers=org.postgresql.Driver ProgramName
alCE TR TR X RE AR R RS R Gt R
System.setProperty("jdbc.drivers”, "org.postgresql.Driver");

fERX A =0 ] LR 2 IR shds, HIE SReEN1amIr, 6l

org.postgresql.Driver:org.apache.derby.jdbc.ClientDriver

5.3.5 EEEBIHIEE

fE Java BEFFAR, AT LAZEACHS FRAT I — AN BER ki, flin.

String url = "jdbc:postgresql :COREJAVA";

String username = “dbuser";

String password = "secret”;

Connection conn = DriverManager.getConnection(url, username, password);

0K 2 45 B0 4% 3 5 BT A TS SR Eh AR e, DA AR B — A REAE (I BAE B URL R85 21
F ML IR FE -

getConnection /iR [l —/~ Connection X4, 76 F—h, RNV LN/ Z3 gl
{#iH] Connection X} 41T SQL 154]

FLRE RSN BRI, FRAA TS BB U 2 i 24 S HUE D

B AW AT, Derby ik RAMERAALATH F 24Tk 4%, FARKREEL, &
SABAR P ER— AR RGEES, MBIAG AP L2 app.

BREBRS- 1PN ELREFERFAE X8R B S 7 —&: E M2 N database.
properties i SCF IR %E 5 S8, JF 2 H BB R, s A b 2 L 1) database.
properties {4 B KT Derby B FEAY RS E, An R4l FH A A B 2, T 0
EEE PEAH S AR BB X A SCF b, P& — 1 H &R PostgreSQL FdE 4 i i -

jdbc.drivers=org.postgresql.Driver
jdbc.url=jdbc:postgresql : COREJAVA
jdbc.username=dbuser
jdbc.password=secret

TEERHFIBIEREZ )G, XA AT T R A SQL 4] .

CREATE TABLE Creetings (Message CHAR(20))
INSERT INTO Greetings VALUES ('Hello, World!")
SELECT * FROM Creetings

SELECT MOZE LM B ATEN 2K, MRIZ el AR BN F 40
Hello, World!
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RIG, EENAT T IIE R BEER T Xk

DROP TABLE Greetings

BTN, W ERSBEEE, IR TR s M EF -
java -classpath .:driver]JAR test.TestDB

(Windows JH P EERE, H; B kaRgErE.)

0' ’or: AXE5IDBCAE XY Pl M, AAF k28 AIDBCH R IS4 M, #A A
DriverManager.setLogWriter 7 % ] A 3§ 3k 32 13 B & £ 4 PrintWriter, W
PrintWriter Jf4ir i IDBC &3 a9i¥m3 &, K % 4 IDBC K42 /46 L BLARGRBE T A
T IR IR0 M Ao gy bk, #lde, f24£ M Derby B, T ¥AfE JDBC # URL 7 %7 traceFile
i% M, +4» jdbc:derby://localhost:1527/ COREJAVA;create=true;traceFile=
trace.out,

package test;

import java.nio.file.*;
import java.sql.*;
import java.io.*;
import java.util.*;

f**
* This program tests that the database and the JDBC driver are correctly configured.
* @version 1.02 2012-06-05
* @author Cay Horstmann

A B el B WA B L Bl

=
—_ =

12 ¥

13 public class TestDB

RN |

15 public static void main(String args[]) throws IOException
16 {

17 try

18 {

19 runTest();

20 }

21 catch (SQLException ex)

n {

23 for (Throwable t : ex)

24 t.printStackTrace();

2 }

26 1

27

28 !’-.t-n-

29 * Runs a test by creating a table, adding a value, showing the table contents, and removing
30 * the table.

11 tf

(Y]
[ %]

public static void runTest() throws SQLException, IOException

{

i
LI
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T try (Connection conn = getConnection();

35 Statement stat = conn.createStatement())

3 {

37 stat.executeUpdate("CREATE TABLE Greetings (Message CHAR(20))");

3 stat.executelpdate("INSERT INTO Greetings VALUES ('Hello, World!')");
19

40 try (ResultSet result = stat.executeQuery("SELECT * FROM Greetings"))
a {

2 1f (result.next())

It System.out.printIn(result.getString(1));

. }

45 stat.executeUpdate("DROP TABLE Greetings");

46 }

T, }

48

9 ¥

50 ¥ Gets a connection from the properties specified in the file database.properties.
51 ¥ @return the database connection

52 )

53 public static Connection getConnection() throws SQLException, I0Exception
54 {

55 Properties props = new Properties();

56 try (InputStream in = Files.newInputStream(Paths.get("database.properties")))
57 {

58 props. load(in);

59 }

60 String drivers = props.getProperty("jdbc.drivers");

61 if (drivers != null) System.setProperty("jdbc.drivers”, drivers);

62 String url = props.getProperty("jdbc.url”);

63 String username = props.getProperty("jdbc.username”);

64 String password = props.getProperty("jdbc.password");

65

66 return DriverManager.getConnection(url, username, password);

67 }

8 }

e static Connection getConnection(String url, String user, String password)

HAT — PR e BAEER ERE, IR [Fl—~ Connection X4,

5.4 {5 JDBCE0

e N4, RS F B i F JDBC Statement 4T SQL iE4], KIFTTES
A, UURALIREER . WRIG, FRATTHE )05 s — - # VB e e ) 1 SR 461

54.1 4T SQLIER
TEPAT SQL B Zhl, HcTEQ# — Statement Xf %, Z4)H Statement Xf %2,
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T 2i{di 8 FH DriverManager.getConnection S ET3k15#) Connection X4

Statement stat = conn.createStatement():

e, EERATH SQL &R A A, f#ilin.

String command = "UPDATE Books"
+ " SET Price = Price - 5.00"
+ " WHERE Title NOT LIKE '%Introduction%'":

9R)15, A Statement 07 ) executeUpdate J .

stat.executelpdate (command) ;

executeUpdate Jy KR 1132 SQL iAW A T8, a3 XA R P TR AR [ 0.,
filhn, fESEaia Bl executeUpdate 75 KR [BIARLEEEMT 5 FETHIFTEL.

executeUpdate 77 & BE AT DAfA T3 Wl INSERT, UPDATE #I DELETE Z 25934/, thwl
PIii4Ti& N CREATE TABLE F1 DROP TABLE ZZM¥dEE iEna], B, it SELECT #rifi
i 020 d ] executeQuery Ak, HIMAF —4 execute i&4] 0] LIPATIEE A SQL iE4],
I i s ST i P SR 32 B KA i) .

BIRATIAT A ERAERT, ol W EOGERA R A RS R . executeQuery J7 k2R A — 4
ResultSet JERYMXTSR, W LU & @K —17 35400 7 Frfy Ar i 45 58 .

ResultSet rs = stat.executeQuery("SELECT * FROM Books");

AT 4 R Bl AT LU RN T PR ER A £ CAS -

while (rs.next())
{

look at a row of the result set

}

© EE: ResultSet 42 v ¢y % K Pl 5 java.util.Iterator & o # 4 R E, *f F
ResultSet o, EXKEBEMBALH M T T AR —ITZ T894 8, LA next 7&K
CeHBHEF—IT, A, XA hasNext Fik, KMFEFRHPAM next, L EEH
*ik e false,

ZRAR PTG SR AT HES Y . BRAEREF] ORDER BY F/AJdg @ TR, HNIAFEHR
15 AT A & S .

mHEE TR, TEFEAEHPE -FINANE, AiIFLUiE (accessor) J7E:n] L
TARHGXSEAE B

String isbn = rs.getString(1);
double price = rs.getDouble("Price");

AR BB A A VIR 4, LUl getString Fil getDouble, HAMjRIA:#8A M
R, —FEZRFREH, 5 —-MEZFHBSH. YEHABFERSEN, RITEHE
ZECF I RIS, BN, rs.getString(1) i& [l HATATHHE—FIHIHE.
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O BE: 53409535 FF, REAGTF5EM 1 i,

LTI R ZHET, BARGSREFLIZFMA R NI A%, Fl, rs.getDouble
("Price") iR %454 Price By 5 T X N M . (i FHECF B S ERCR B & — 48, {HR{d
TR ZHT LUMEACHS 5 T R mge

Y get HIEMABIFI BB L RA B, T get HERSHITA L RIF R,
fian, M rs.getString("Price™) Bf, ZHELH Price FH R S {HFH AR A

VLN P T T R e e RPNV T e i e T i T e B L o e e i . G e e

| : e = .. i - “rel . A A re 7 n = [ " q : ‘- § T y - ; i .'-._..::. ::L-':'" == ‘_-| et 1 'h: “-‘ —F_-‘ ;r_.'l..‘:.. .:.!_*"'r‘ .H-i.i..-_l iy g 1" Ew w - [~ I'l'l-* S =g .. |
: f . . .. ' | ¥ e e - 1 o ¥ g w=Fl— o A R e e = - | L), iy 1
¥ o R B R T e Bl = B 1 L ._: et b A iy '.;.'5:. 1 L Wil " <y | - o, dry

e Statement createStatement()

filjdt—4> Statement X%, HPABUTAW ZE1 SQL A i) F1H B,

e void close()

S BRISCH AT a9 R, JFRE M 2 Pr €& JDBC BT

e ResultSet executeQuery(String sglQuery)

PITHEF PR PA) SQL iE4]), HRM— P TAHF AL 21 ResultSet X4,
e int executeUpdate(String sqlStatement)

e long executelLargeUpdate(String sqlStatement) 8
PATFFF P45 5E R INSERT, UPDATE & DELETE % SQL if/4), o] LAPF 75 & X
ifims ( Data Definition Language, DDL) Jifi4i], 4l CREATE TABLE, iX[A]3Z 50 1T
B, R RN W IE A, R o,

e boolean execute(String sqlStatement)
PATFHBRPIREN SQLiER], ATRES™EZ NS REME . WRSE -1
RITHE R EG FE, WRF true; RZ, &\ false, i H getResultSet af
getUpdateCount J5 ko] A B — A T4 R, S0 5.5.4 TG TAL I 245 R4
HFE A E B .

e ResultSet getResultSet()
1B PR — R A WA OS5 R . WUERAT— /BRI AR, WERF] nul Y fH, X T
B—RPITIEERER, EOTE RAESOR K.

e int getUpdateCount()

e long getLargeUpdateCount() 8
iR 7] ZZ /i — AR EFE A W AT QSR AT — B ) R SO A, R (e -1, X
B—RWITE RN, O R AESOR A —IK.

e void close()
KMl Statement X R ULUSE FI AR 25 R EE

e boolean isClosed() 6
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B oA, Wi Bl true,
e void closeOnCompletion() 7

{45 — BZaB R BT AT 45 R ERGOCH , W SCH] R
E}'}&’E e i I, .-,j-‘:"‘-‘-"“-_?""‘f“f} § ‘lﬁﬂ”‘ “ﬁ’ﬁ"—hﬁ*&# S "’}Hff £ 7"-;‘.‘:- “-L ,,;_E:l‘ -4’“5 :ﬂl{ S }ﬂtﬂ}iiiwﬂhﬁ‘w“ Lo

Lt e o e .-_'_=.L1 2, = _.-J." -—---..'_: = e .i- -|: I '\-'_"I-d. ML Tl e - -[ '.'l -I'".' f

e boolean next()
B RETR YT —17. MRCLINERE TG, Wik false,
R, FIRGTSOL iz A e R —17.

e Xxx getXxx(int columnNumber)

e Xxx getXxx(String columnLabel)
(Xoxx F5EAE25R, 40 int ., double, String fll Date %)

e <T> T getObject(int columnIndex, Class<T> type) 7

e <T> T getObject(String columnLabel, Class<T> type) 7

e void updateObject(int columnIndex, Object x, SQLType targetSqlType) 8

e void updateObject(String columnLabel, Object x, SQLType targetSqlType) 8
R4 P55 2R 1 FR 28R [ el T H iz 5 MfE, IR (A e il a8 e AR, FFrsE R
SQL i1y AS Ta]"higEribras, HBA{ER AS i, EBESI#4 .

e int findColumn(String columnName)
WL ERIN%, R EHZHW P

e void close()
VAP S TN ERE S

e boolean isClosed() 6

Rz R gOcH, R [E] true,
542 THER. BRAMERE

7§14~ Connection X R & a] LA i — 45 £ 4 Statement X %, [[]—> Statement
ML TZ AKX w4 &R, HiE, —1 Statement X Rz E HEHA 11T
HHEERE, MATERTZAmiEg, HEZERMN S ENLSEE, Ba0maEEZ
Statement X}% .

R E, Z20F —FE W% (Microsoft SQL Server) 9 JDBC 3K 5l #2
FH i E e A E— 415 3h i Statement X %, (i f DatabaseMetaData 4% 1 4
getMaxStatements J7 ] LIZRE JIDBC KB Iy 37 45 1 R B 336 30 938 ) X 22 10 888

XA EEMCFRA R, B5Chs b, B0 5 AT E N B2 a5 R E . WRE,
REMECH, RATTLAMERAGA#, XEMRATEIT— 1SR, MEHEERTTHS A
i) e (T Java Bk h A5 R S80S £ .

(i FH15¢ ResultSet, Statement # Connection M4 5, W 7Bl close g, iX
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BEGT R AR T A BOR B S T, e S B R A 55w LA BRI,

ik statement X% AT T HBIE R, AEAMH close Jiikdt H 3 KM% K
. [alFEHL, ] Connection 25y close Jr M CHTZERE LAY AT AT 1E5]

Rk 3k 0015 i J, 7E{d ] JavaSE 7 B, 0] LL7E Statement | J{] closeOnCompletion
Ik, A SRERYOCH G, i) B8 H sG] .

R T AR R, IR A% OGBS R4 . LT close iGm)iilfeqd
T try ifiarp, DUE R R 2 R AN AT REAk S (R 7 T IR A

try (Connection conmn = . . .)

{

Statement stat = conn.createStatement();
ResultSet result = stat.executeQuery(queryString);
process query result

}

@ BT SEAE M EE R try 58k kAW, A —Afake) try/catch B4t
FHo o8 try BB TAR SR Tkt fe T4,

54.3 #HSQL ®RE

f )~ SQLException #i# — 1~ H1 £ 14> SQLException Xt 4 #i all Y%, X sExf 4 ] L
it getNextException JiikqRIL, XS54 HE R BN WA EA M H Throwable X1
M R SEZAMREEE GESWAE 158 11 LA T # Java SEH R4 B, ik, FR4/]
i 2 M E N IE R S BACE T A W 3 h . Fis 2, Java SE 6 MU |7 SQLException
2, ik H 9 ¥ T Iterable<Throwable> $# [1, H iterator() ji ¥ 0] D)= 4 — 4>
Iterator<Throwable>, iX/iEfCaFAT LLEACXM6E, 165105 —1 SQLException [}
W EE, SRIGIER T — SQLException, LI ASHE, FRAT0T DL B8 FH T X 4> ook 1)
for fi¥f .

for (Throwable t : sqlException)

{
do something with t

}

n] L1 #F SQLException |- 1& H] getSQLState fil getErrorCode Fyik ¥ it — £ 4rfr .
o s — 7 B8 77 A 75 A X/Open 8% SQL:2003 #n#fE 74781 (ifJH DatabaseMetaData
) getsQLStateType Jyikn] LAAr it 3K ah#2 e B fd FH Ao pRifE ) . MR iRACeS 2 S Bk R £
(ERTAHSC Y .

SQL # MRS 7N 3| 7 —&2 (WA 5-5 o), XSGR AR5
AR A AR R LR R RIS

AN, BE KR A LK AR B e & SR, IR T A ESE | R Mg R
b K BUX B4 sqLWarning 26 SQLException )72 (J24¥ sQLWarning A 2%k 24
VESE R ), FRfi1aT LA getsQLState fil getErrorCode ¥ AKMUAT K& M (5 ..
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5 SQL 5 R0, S R alEERY . RS R E S, TLME T A7 -

SQLWarning w = stat.getWarning();
while (w !'= null)
{

do something with w

W = w.nextwarning();

}

PP

|
1
I SOLException
|

Pt e
2

BTwanyusnasas

BatchUpdate

SOLTransient
Exception

SULRecoverable
Excaption

1SQLNonTransient SyncFactory
Exception Exception

Iy 'pra—

SALClientinfo
Exception

RowSet SyncProvider

SQLWarning Warning | F Eon

i | . | : . o ;
saLTimeout SQLTransient = SQLFeature SOLNonTransient

) SCLSyntaxError
Exception Connection NotSupported Exception Connection

. = et - N i
' raintViolation Authorization
Exception ! SpecException

e e T
SQOLTransaction
Rollback
Excaption

Exception

] 5-5 SQL HiEA

B B P rpe R S AN T Y, SQLWarning f¥) DataTruncation F3S5EIR [
WY 1 SRR A A A R ), B4 DataTruncation Y280 4 ER Ml .

an| java.sql.SQLException 1.1
e SQLException getNextException()
% [ HERER]Z SQL S # ) F—4> SQL 5%, ol AR A BAHR M null,

e I[terator<Throwable> iterator() 6
PRHGEACES, AT LEACHEERER SQL SR I EN TR RLH
e String getSQLState()
FREL “SQL A", HIFRHEILAFSIRICHS,
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e int getErrorCode()
ARE BRI i A O A A R AT

T

[P o e, T s T, ’i. -'H A T R SR T e Ty ~ o, 8
Ml iavra enl ©OEAA n "'r . M-L‘ﬂhfi b R A e AR R dEs T i
i l:-: "8 r', ..'.... .. .__. i -.,._ ':' : SLl ... par ey [..."r -:! Fg:'“ 'ﬁ . 153: by o .I-'-_J."-‘.-.'_H-l;:l..‘_.,"; ": l:'l 1 _':-_ '_-+_ i ':t"'_ -3 .ﬁ.r mﬁ et ‘- n_ ‘T-:ﬂﬂ .S:. ‘.IL?ﬁ,:

o

e SQLWarning getNextWarning()
R PISHERNZE SN T s, REEIRAERARE null,

r " 8 " - o L RS ol 5 . - R R RS = 3 LN = 'l . T E L N N =~ = a5 r B e i 5 W, i i
| PR Ny e L W Ty Ay P s = N ,":'- el T | ", ? .';"-_ e T e I gl SN e L, T e
r . x % d Fi ] ' . = 1 7y =~ x u i AL ——— - E L - e [ §
o _..I.:.. FL=LT i, L ¥ =L o4 o : s - I'.“:.i .-"-.-' (" . 4 - , " _‘-I I- W 1 = - 1 - *- ; -' ﬂi : = ‘_ o _ﬂ' -_|I- i ol .:".I B L r. ; - e =
o g et R e L T e | - R SR B s e S T = e R
. : it = i T o 5 P - _ e s, W e e g Py 5
et b= T \ i B e e e e te T T e R L R e
T A R e N e S e Ul T i L o g R e BN e Sl R R )
- = g . i -] g o & -1 1 e o oy o

S, s S -":';"_-*-i._"_"t""_ e :Ii' ¥ .;-' . "_I .: _' y 1 - ""‘i* .!
. Sl e B e Tt Bt N . ._.l-.-_u

SQLWarning gtuarn'l ngs() ..
IR ERAEFES PR, A ERAREHESIRM null,

e boolean getParameter()
WRESH T 78RN, WERE true ; WARTES] LT 78RN, W& [
false,

e int getlIndex()

1 ] 5 T 1) 2 B el 3 1 &= 5
e int getDataSize()

IR O Nz A5 R, s EZ AR FaR [ -1,
e int getTransferSize()

iR [A] S PR A5 4 9 T B, SREEZRER AR FRE -1,
544 HEHIERE

b, KRFEWFEEARFAESS — N EIESCH M) JDBC #/F 1., MR USRE

— BT R PAT Z AT T A R AR I b i A ), AR MARIREF . Aad, fEMLZATRATEH —
[l A o . H aBaE PR oA e . IR T LA BRI, JF H AL A7 76 —Fh il
FEA LB HG . FH— &30 SQL 84 k G Bl = 0 Horp 4l A% . KB HEEE 1=
FE PR Al LAALFER A XA PR — &5 SQL 184, (HRAETE R 2 1EAF A1 H- At — 28 303 W) 73
I, R ER T 2Z BIfFEE S AR ZER

WEREHTFXAEEAE, FRAMEH JDBC 812 T — PR F, &M CH i SQL 45
%, Hip—&484 H#IE—17, RERITEN.

R T T T T 508 X SCAS SO 32 UK -

CREATE TABLE Publishers (Publisher Id CHAR(6), Name CHAR(30), URL CHAR(80));
INSERT INTO Publishers VALUES ('0201", 'Addison-Wesley', 'www.aw-bc.com');
INSERT INTO Publishers VALUES ('0471", 'John Wiley & Sons', "www.wiley.com');
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il

I 5-2 REAIPREEL SQL i m) SCHF LA B P TiX B A B P A CRS ol R X 2 TR JF AN
TR, FRAE B R BRAE TR R, VRS B B AT A TR AR 4 AR
TR BB 3 IR 5 A e Az TR, AR)S FT AN F 5 is A Tia g iy .

java -classpath driverPath:. exec.ExecSQL Books.sql

java -classpath driverPath:. exec.ExecSQL Authors.sql
java -classpath driverPath:. exec.ExecSQL Publishers.sql
java -classpath driverPath:. exec.ExecSQL BooksAuthors.sql

EIZATRR T 2Z A0, WikKifr— | database.properties {2 Bﬁﬁﬁﬁgﬁﬁ};ﬁﬁﬂ’ﬁ TiE
ME . TR 5.3.5 1,

Bl 35 e E Tt b4 M SQL X4t fey T A, #l4e, fi{E A Derby &,
T VAEAT T @ W4
java -jar derby/1ib/derbyrun.jar 1j -p ij.properties Books.sql

(ij.properties LA /£ 5.3.3 ¥ bkt .)
F£ T ExecSQL 448 A X P, KAV FFATHLE B TAH —ATik e
5, BAXKSHIERE T ALIRAE24E N XAEX.

TR R E A 4 — T ExecSQL FRFFRIIRIEL IR .

1) ZEEERE %, getConnection /i EHL database.properties W {FH W EHE
B, KR jdbe.drivers B RG B . WP B EHEY: jdbe.drivers
i #2845 R B 3K 3h 72 I, getConnection /5 #:{#i A] jdbc.url. jdbc.username fil jdbc.
password T @ ST B A B

2) {#iH SQL iBAFT FF 3. InSRARBAEA 028, WIZEEH & P 47R F P e AE ]

3) WEHIZALRY execute LI TR RIEN], WREIRE true, MGLEHZER 4 T—
MEERE AT E BBIRERAER 4 > SQL SCF#RLL—/> SELECT * iBa)455, XFEELA]
DAE 33 4E -2 5 O s AR 78R ES .

4) AR TR, MATEPHES R, HohXR— Mz e gs B4, IR0
FHOCEAE o 8 A5 RPN B, HEZMERIFAR 5.8 717,

5) WRE TR SQL 4, WHTENH X575 AT A7 Al Bl & fE Hrp i) 5 H
A — R A R

6 ) KM BEEFEE

FEITHE B 5-2 45 1 1B P AUACHS

r B L Pl =t - E R g hy !
. o - B I T R R .
11 3 ST I ALV oo . R : ~¢’
" W 8 B e B | il -4 |
o T T L e B M ) "--'_",-h-_?..r- i v A e

package exec;

ieli

import java.io.*;
import java.nio.file.*;
import java.util.®;
import java.sql.®;

1
]
L)
4
b
]
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!

8 !FIH‘

9 * Executes all SQL statements in a file. Call this program as <br>
0 * java -classpath driverPath:. ExecSQL commandFile

n®

12 * @version 1,32 2016-04-27

13 * @author Cay Horstmann

u ¥/

15 class ExecSQL

6 {

17 public static void main(String args[]) throws IOException
18 {

19 try (Scanner in = args.length == 0 7 new Scanner(System.in)
20 : new Scanner(Paths.get(args[0]), "UTF-8"))

21 {

2 try (Connection conn = getConnection();

13 Statement stat = conn.createStatement())

pl] {

25 while (true)

26 {

1 1f (args.length == 0) System.out.printin("Enter command or EXIT to exit:");
8

29 if (lin.hasNextLine()) return:

30

) String line = in.nextLine().trim();

1 if (line,equalsIgnoreCase("EXIT")) return;

1 if (line.endsWith(";")) // remove trailing semicolon
3 {

35 Tine = line.substring(0, Tine.length() - 1);
16 }

3 try

38 {

3 boolean isResult = stat.execute(line);

40 1f (isResult)

i1 {

0 try (ResultSet rs = stat.getResultSet())
4 {

44 showResultSet(rs);

45 }

48 }

4 else

4 {

T int updateCount = stat.getUpdateCount();
50 System.out.printin(updateCount + " rows updated");
51 }

52 }

53 catch (SQLException ex)

54 {

55 for (Throwable e : ex)

56 e.printStackTrace();

57 }

58 }

5 }

60 }

61 catch (SQLException e)
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T
CE]
64
65
b6
o7
68
69
0
71
2
[k
4
5
76
7
78
79
B0
il
iz
B3
a4
85
86
87
&8
89
e 1]
91
92
93
94
95
96
a7

98
99

100
101
102
103
104
105
106
107
108
109
110
11
12
113
114
115
116 }

}
z\H

{
for (Throwable t : e)

t.printStackTrace();
}

* (Gets a connection from the properties specified in the file database.properties.

L

*/

public static Connection getConnection() throws SQLException, IOException

{

}
}"Hr

*
*

*

@return the database connection

Properties props = new Properties();

try (InputStream in = Files.newInputStream(Paths.get("database.properties")))

{
props.load(in);

}

String drivers = props.getProperty("jdbc.drivers”);
if (drivers != nu11) System.setProperty("jdbc.drivers”, drivers);

String url = props.getProperty("jdbc.url");
String username = props.getProperty("jdbc.username”);
String password = props.getProperty("jdbc.password");

return DriverManager.getConnection(url, username, password);

Prints a result set.
@param result the result set to be printed

public static void showResultSet(ResultSet result) throws SQLException

{

}

ResultSetMetaData metaData = result.getMetaData();
int columnCount = metaData.getColumnCount();

for (int 1 = 1; i <= columnCount; i++)

{
if (i > 1) System.out.print(", ");
System.out.print(metaData.getColumnLabel(i));

}
System.out.printin();

while (result.next())

{
for (int i =1; 1 <= columnCount; i++)
{
if (i > 1) System.out.print(", ");
System.out.print(result.getString(i));

}
System.out.printin();

}
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55 PITEBEIRE

HERX—T P, RIS —BH T4 COREJAVA Bl R AT AR E iy . O 1 (e
FFRTLALIER 81T, R IR E—A7 U FH 20 2% COREJAVA $i4f /%

TEE R RS, o] DOEFEES M L, siBHeiisEh “Any”

0] DME SOSE PE P OB . e — AL, AR A ST R R A
FERR R A BT AR, RN BRPA BanBsiri, BuGemllE, Tilia
fr—AWERIE, ISR M.

55.1 MZFIEA

fEX P, AVER T —A58a0%etE, BIFigiE5] ( prepared statement)., W15A%
EVEE B, WANTEA R IrAE R, B4 SQL iga il F .

SELECT Books.Price, Books.Title

FROM Books, Publishers

WHERE Books.Publisher_Id = Publishers.Publisher Id
AND Publishers.Name = the name from the list box

AT A D BAE BRI G — X i A v R S BT AR ), R MR — A
ERER ARG, BFRE RS HRW AR A F )74 8 80T LU 2 2 i%iE
Bl X—PORYGE M AGRMERE, B NBR AT — MR, B R e TR E A
WA, DAE S RO T A e .l e HE R A iR 2 e, JRATE0AT DLa R A
W) BT A 28 TR R T — I

fEfl A WA R, BAE ERREA 27 kFm. WRFE T EWER, B4
EDCER AR SAGER 27 MAIE. G, RTINS AR TR

String publisherQuery =

"SELECT Books.Price, Books.Title" +

" FROM Books, Publishers" +

" WHERE Books.Publisher_Id = Publishers.Publisher_Id AND Publishers.Name = ?";
PreparedStatement stat = conn.prepareStatement (publisherQuery);

AT B R Z R, DA set T iEFF 2R B 40 B SLhri(E . Hl ResultSet
APy get Jrik2el, FHXIARMBIERGOA ARE set Fik. AT, T4 0 H RFE
AREE T — 1A E.

stat.setString(1, publisher);

F— 2B ETFTERENEFTROME, (V8 1 FRE—1 27, B oNS8E
B2 T 16 F A R ME.

AR EE MO & AT m A AR R A, R A BRAE 6 set O ik 5 H
clearParameters Jii&k, ®W A EERHNHBERAZIE, XREKRE, EN—ITH&
WE A — AR RS, R setXxx ik Fgd e AR Lbm E i A8 BERP A

— H AT AR GEE 7 BAREE, U] RIS T A iR E T
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py

ResultSet rs = stat.executeQuery();

Br: 42T HFPRTFIHNET R FETHEZR, MAGLASLEG AR, L
MEEART T XA FH, MARREHPTAN LSRN, THEFTEZEHIEAN
k., A, RAEZOTRTEN, 4 oiEEAMEIES,

Y& EoEVERT LAy UPDATE i&A)SE 8, iR, BATHARZ executeUpdate ik,

Mk executeQuery /7. A5 UPDATE i&m) AR 45 54, executeUpdate (3% [PI{H A
s MO AT

int r = stat.executelpdate();
System.out.printin(r + " rows updated”);

FE. At 46 Connection 5 £ % ] =2 )5, PreparedStatement % 4.3t & 3 £ 2
T, Ait, FSH#EAAFTASCOIEANGEG ., wRMABMFNHTASHAL, HIE
EidgaiaEnNEaies, Hik, L&Fid 24 &AM prepareStatement 744,

T E S T AR R E .

o il it PAT WA A i) v DAAS BB b A MR A AL A PR, VR AL it 2 41 5
¢ FH IHG 20 255 1 Al

o W REE A MILEE SR, HAh—AKBnlfEH L2 EH, BooksAuthors 4 T1E
A ME B ZER AN R, B, ISBN 524 0-201-96426-0 ) HA M MER, HAC
5% : DATE Fl DARW, L. F A BooksAuthors EHHIFITiC
0-201-96426-0, DATE, 1
0-201-96426-0, DARW, 2

BooksAuthors F a8 =345 1 EIEH W (FRANIAGE DM AR PITHAE,

fERARFPEAEEMAITIIR) ., FHit, i 2% Books %, BooksAuthors
e Authors &, LIEFIHH P rikf/EE 2 TS,

SELECT Books.Price, Books.Title FROM Books, BooksAuthors, Authors, Publishers
WHERE Authors.Author Id = BooksAuthors.Author Id AND BooksAuthors.ISBN = Books.ISBN
AND Books.Publisher Id = Publishers.Publisher _Id AND Authors.Name = 7 AND Publishers.Name = ?

BR: #EEFARRERE AL R6SQLES . WEFTRLNFTEZEARTH
Java KA R ER EANALRE, 22X FFHEAREFTIK, @F, FAHMEESEGL
Bt B Java BB /AT HF S — XL AKEEG A FTRHESE, —FMmS, TEAEA SQL
i oy P, #EARBAE A Java 25,

e change Prices /A #:{i1T UPDATE &%), ¥, UPDATE ifEn]9H Y) WHERE f/h)FHF E{f
Fi B R AEACES, WA S RH0E AR A PR . X AR AT LA A ik - Akl ff k.

UPDATE Books
SET Price = Price + 7
WHERE Books.Publisher Id = (SELECT Publisher Id FROM Publishers WHERE Name = ?)
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BEFFIHR 5-3 [ T RS8N,

= ,..._.;.‘- ‘et .' T g R e . e :-.—-.:- e = T W .
.ﬁ# S e '*-'l"i""":'-'*' AR SRR ST i s AT E L LA
package query;

import java.io.*;
import java.nio.file.*;
import java.sql.*®;
import java.util.*;

jﬂ‘i

* This program demonstrates several complex database queries.
* @version 1.30 2012-06-05

* @author Cay Horstmann

*/
public class QueryTest
{

LY - I - T~ . B I

D I e e
W e bk P ek

private static final String allQuery = "SELECT Books.Price, Books.Title FROM Books";

—
L=a]

private static final String authorPublisherQuery = "SELECT Books.Price, Books.Title"
+ " FROM Books, BooksAuthors, Authors, Publishers”
+ " WHERE Authors.Author Id = BooksAuthors.Author Id AND BooksAuthors.ISBN = Books.ISBN"
+ " AND Books.Publisher_Id = Publishers.Publisher_Id AND Authors.Name = 7"
+ " AND Publishers.Name = ?";

Pod Pk Pl s s s
Pk =i A WD O =d

private static final String authorQuery
= "SELECT Books.Price, Books.Title FROM Books, BooksAuthors, Authors"”
+ " WHERE Authors.Author_Id = BooksAuthors.Author_Id AND BooksAuthors.ISBN = Books.ISBN"
+ " AND Authors.Name = 7;

L TR = R = I I o
L T I - L~ B R

private static fimal String publisherQuery
= "SELECT Books.Price, Books.Title FROM Books, Publishers"

ol
i

30 + " WHERE Books.Publisher_Id = Publishers.Publisher_Id AND Publishers.Name = ?";
3

12

3 private static final String pricelpdate = "UPDATE Books " + "SET Price = Price + 7 "
M + " WHERE Books.Publisher_Id = (SELECT Publisher_Id FROM Publishers WHERE Name = 7)";
35

i private static Scanner in;

7 private static ArrayList<String> authors = new Arraylist<>();

3 private static ArrayList<String> publishers = new Arraylist<>();

19

w  public static void main(String[] args) throws IOException

a |

2 try (Connection conn = getConnection())

0 {

m in = new Scanner(System.in);

T authors.add("Any™);

publishers.add("Any");
try (Statement stat = conn.createStatement())

{
// Fill the authors array 1ist

String query = "SELECT Name FROM Authors";

T B
= W Om s 2R
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2l
5¢
53
54
55
56
57
58
38
B0
61
62
B3
b4
B5
b6
67
B8
B9
70
7l
i
73
4
75
76
7
78
79
80
gl
82
83
LE]
85
g6
87
L1
B89
80
51
92
93

85
96
97
98
39
100
101
102
103
104

try (ResultSet rs = stat.executeQuery(query))
{
while (rs.next())
authors.add(rs.getString(1));

}

// Fill the publishers array list
query = "SELECT Name FROM Publishers";
try (ResultSet rs = stat.executeQuery(query))
{
while (rs.next())
publishers.add(rs.getString(1));
}

}

boolean done = false;

while (!done)

{
System.out.print("Query C)hange prices E)xit: ");
String input = in.next().toUpperCase();
if (input.equals("Q"))

executeQuery(conn);
else if (input.equals("C"))
changePrices(conn);
else
done = true;
}
}
catch (SQLException e)
{
for (Throwable t : e)
System.out.printin(t.getMessage());
}
}
‘IH.'I'

* Executes the selected query.
* @param conn the database connection
*/
private static void executeQuery(Connection conn) throws SQLException
{
String author = select("Authors:", authors);
String publisher = select("Publishers:", publishers);
PreparedStatement stat;
if (lauthor.equals("Any™) && !publisher.equals("Any"))
{
stat = conn.prepareStatement(authorPublisherQuery);
stat.setString(l, author);
stat.setString(2, publisher);
}
else if (lauthor.equals("Any") & publisher.equals("Any"))
{
stat = conn.prepareStatement (authorQuery);
stat.setString(1, author);

}
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105 else if (author.equals("Any") && !publisher.equals("Any"))
106 {

107 stat = conn.prepareStatement (publisherQuery);

108 stat.setString(1, publisher);

109 }

110 else

111 stat = conn.prepareStatement(allQuery);

112

113 try (ResultSet rs = stat.executeQuery())

14 {

115 while (rs.next())

116 System.out.printin(rs.getString(l) + ", " + rs.getString(2));
107 }

118}

119

n  [**

121 * Executes an update statement to change prices.

122 * fiparam conn the database connection

123 &y

14 public static void changePrices(Connection conn) throws SQLException
s q{

126 String publisher = select("Publishers:", publishers.sublist(1, publishers.size()));
127 System.out.print("Change prices by: ");

128 double priceChange = in.nextDouble();

129 PreparedStatement stat = conn.prepareStatement(pricelpdate);
130 stat.setDouble(l, priceChange);

131 stat.setString(2, publisher);

132 int r = stat.executelpdate();

133 System.out.printin(r + " records updated.");

13}

135

16 [

137 * Asks the user to select a string.

138 * @param prompt the prompt to display

139 * @param options the options from which the user can choose
140 * @return the option that the user chose

141 S

w2 public static String select(String prompt, List<String> options)
TERE |

144 while (true)

143 {

146 System.out.printin(prompt) ;

147 for (int 1 = 0; 1 < options.size(); 1++)

148 System.out.printf("¥2d) %s¥n", i + 1, options.get(i));
149 int sel = in.nextInt();

150 if (sel > 0 & sel <= options.size())

151 return options.get(sel - 1);

152 1

153}

154

155 [

156 * Gets a connection from the properties specified in the file database.properties.
157 * @return the database connection
158 1)



B KESEEFE 259

159 public static Connection getConnection() throws SQLException, IOException

0 {

161 Properties props = new Properties();

162 try (InputStream in = Files.newInputStream(Paths.get("database.properties")))
163 {

164 props.load(in);

165 }

166

167 String drivers = props.getProperty("jdbc.drivers");

168 if (drivers != null) System.setProperty("jdbc.drivers", drivers);
169 String url = props.getProperty("jdbc.url™);

170 String username = props.getProperty("jdbc.username");

11 String password = props.getProperty("jdbc.password");

172

113 return DriverManager.getConnection(url, username, password);
74}

175 }

e PreparedStatement prepareStatement(String sqgl)
R[] — >3 1l 44 1 1 ) /) PreparedStatement Xf % . 4T sql fLF—4> SQL if
W], BRI R L& — A ? FAHE IS8 A

evoid setXxx(int n, Xxx x)
(Xxx §i§ int, double, String, Date ZIEHYHHELRA) B EHE n MSEAH N x.

e void clearParameters()
T b 1 2538 v B BT AT AT S8
e ResultSet executeQuery()

AT % SQL &), FiR[l—4~ ResultSet Xf#4,
e int executeUpdate()

477145 SQL 15 4) INSERT, UPDATE =l DELETE, iX4Lif /4] H PreparedStatement
R RF R TR MIFESAT LR TE A F b A 32 58 i SR B B, SR T R 2
¥lE & XiE S (DDL) HfYiE4], W1 CREATE TABLE, WZJ5HE& W 0,

552 #EE LOB

Br T FATRMHIZAb, V28R R v AR R4, Bl An B R sl A $
fE SQL 1, ikl AKX 4 #ih BLOB, FAFRI AN % # 4 CLOB,

FEH LOB, ¥4 fT SELECT if4), #RJ57E ResultSet i getB1ob & getClob
Frid, XFERET LL4KFS Blob 3k Clob ZERUAYXT 4 . BN Blob Hr3RH — it HI %8s, T LAVE A
getBytes u{ getBinaryStream, 4, WRIRA —KA(FEBEmE®RKE, B8]
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LASF AR I — ik (R

stat.set(1, 1sbn);
try (ResultSet result = stat.executeQuery())

{
if (result.next())

{
Blob coverBlob = result.getBlob(1);

Image coverImage = ImageI0.read(coverBlob.getBinaryStream());

}
}

HefiHh, UnSEAKEL T Clob X4, AR2skal Liif it getSubString =Y getCharacterStream
T 3 AR UL v ()~ 15 8 -

T LOB & THUE Y, 5% 4E Connection %} 4 |14 createBlob &f createClob,
R JF IR —AFH T1% LOB % th ek s thaf, B HEdR, P AR e . Bl
i, FimER T e fEhE— ok R .

Blob coverBlob = connection.createBlob() ;

int offset = 0;

OutputStream out = coverBlob.setBinaryStream(offset);
ImageI0.write(coverImage, "PNG", out);

PreparedStatement stat = conn.prepareStatement ("INSERT INTO Cover VALUES (7, 7)");
stat.set(1, 1shn);

stat.set(2, coverBlob);

stat.executelpdate();

- — T " - - ~- 1, - - - — - e et . e - - A 0 . i iy gm0 & A - 4 x 'H.'-\..'\- .t By T A
= o A S X - ¥ B ey g o g e i < e e Ty L R e Ll oy, U .,u' S e e -
e = ! r I . ] A i, [ g, g ¥l b - i =1 e ! . i LS . N o Iy -
HSat 1 1 B o e e P i o i-{‘* .r” “? e ara Er PR v S
) - . . - o v . P, - ! +. . W A L - N L - . P - + =" '\-.' o o & Ly e’ S =T ~
LA L1 B o o -\."" ol P K el '-\."':"_ "_'.'_'-:'-":"'."'-""_"'-I'""_""':[ = _.3..:.:.‘_,:_.:_,..._._-\.:_.__. .:_.:’-'_ :-\.1.__:1-.._._.}-......,..-,:.__ -\.'-"1'-1}" r ..-..-..._-,_-_-\.-..'\- g A o, T e -\.._'\:-.-I

e Blob getBlob(int columnIndex) 1.2
e Blob getBlob(String columnLabel) 1.2
e Clob getClob(int columnIndex) 1.2
e Clob getClob(String columnLabel) 1.2

L E X ) BLOB 8¢ CLOB.,

[hn .
B

g et Tt B e R gl e O T o R BN S, e _:v. -}-
“ e e e L R S B o _..:_Ia-_\- 1 W P R :..r- -\ Jlr .{ 1,.-.*_!., ".'- g o
e SO e U e e e :ﬁi‘:,.:r A T e . R#E 1 i-"' u“?-ﬂ % i,_“ﬂ
L r L e -.3'.'-"-."-1-"' . '.‘::\.p:,:-i:_':‘ * '\.d-_‘_.,..':._..._'l-. e L o -;"i“ e i'l!" ey ﬁ. |'|"' f':n.:'"
e M st e By R e P e g R R T e T R S e :

e Tong length()
1KHLiZ BLOB MK,
e byte[] getBytes(long startPosition, long length)

TRHLIZ BLOB H &5 5 11 Bl O 25405 .
e InputStream getBinaryStream()

e InputStream getBinaryStream(long startPosition, long length)

R [F— 4 A, H T EEEGZ BLOB 43l 45 e 30 B 2540
e QutputStream setBinaryStream(Mng startPosition) 1.4

g [l —A i, TS EN B iR%S A% BLOB.
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e Tong Tength()
PKIZ CLOB H i) 74T S5
e String getSubString(long startPosition, long length)
PRIZ CLOB Hh 45 56 3L Bl 1) 4 .
e Reader getCharacterStream()
e Reader getCharacterStream(long startPosition, long length)

iR [l —ABEAAF (AR, T EEH CLOB H il sl 4y Vo i A B .

e Writer setCharacterStream(long startPosition) 1.4

Rl g (AR, TG EN EITHGS Az CLOB.

E' java.sql.Connection 1.1 1::_‘:-.‘;;{'«:51'-_ i *;.,‘ ] .%I.'_%;.;_'f._:if:.--f;"'1.‘;‘-‘-".' o
e Blob createBlob() 6

e Clob createClob() 6
f1 3 —4~25 ) BLOB % CLOB.

553 SQL#X

ST VR TE RS AR PR R SRR R, (BRI A A S B AR DG A R
(&, ik, W5 OB R PR R e B FE A1 B2 JIDBC SR B AT 45 2 — .

e X FEEMT R 55k

o [ RN ] = 1

o i b5 i PR AL

o i FHAFfidf id

o M

e 7F LIKE Th)h ke L F1%

H 10 B ) < i 5 i BSOS P AN [R] I AR FRAR K. Ehg A B s B] 2 i h ik, 7 2%
M 1SO 8601 ¥4 (http:/www.cl.cam.ac.uk/~mgk25/iso-time.html) f5E EMWH, Z/5WKaNFF
S IEAE I A MRS . BEZMER] d, t, ts 3R DATE, TIME Fl TIMESTAMP .

{d "2008-01-24"}

{t '23:59:59'}

{ts '2008-01-24 23:59:59.999'}

472 F 4L ( scalar function) J&f8{GR Pl MEAREL. fEEUHR E PO &F KM RE, H
RAFRABAEE D X R A GFEAE 2ZR . IDBC VEIRAE THEM BT, B HEE R
PRGN 227 BRI pREL, 75 B T X i AbRIE R s 32 =4

{fn left(7, 20)}
{fn user()}
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& JDBC A ] AR 3 & S HRF Y pR & 45 ) 588 332

Fifikid 42 (stored procedure) J7EZHE ZE TP H T B9 FHASRE FE AR GRS S e s B 7 . 220
JHAE R, T B call ¥% Xn 4, TEfPfdl BEBA 280y, afPAAR EFES . 7
b, BEZA] = Rl RAFA L B 1 3R [l {F

{call PROC1(?, T}
{call PROCZ}
{call 7 = PROC3(N}

P~ A 22 4E (outer join) FF AN ER BRI A 1TTARE M %37 R AFEfTVCES,
i, B T AR .
SELECT * FROM {oj Books LEFT OUTER JOIN Publishers ON Books.Publisher_Id = Publisher.Publisher_Id}

XA AT 85 R R 60 3 7 Publisher_Id 7& Publishers 31 3 A7 {E o] VL AL )
13, H, Publisher_ID Jj NULL {Hi1T, SERAAFFEAETILAC, 02N Z 0 RIGHT
OUTER JOIN, &£n] LgEFE A fE VAL Y AR, mi{$iHA] FULL OUTER JOIN ] LJ[A]
Ff 32 (911326 4 2 P AT AT DE AL 9155 B 1 T 303 Fir A3 B %808 e X T 3 26 3% 2 ARl Rl E ) S
2, DRI B0 A% SOl .

e —F O, — % FAFAE LIKE 7 AR E L, HRIEE — s —1F
3. B AR EEHENmirER =, el RS G E _F
AR e, L2 s T T 45 4 .

... WHERE 7 LIKE %! % {escape '!"}

ok BIRATIRE | SONE CFAF, T HE R AT IER A P RIZ.

654 ZBERE

TEPAT bt A, ol e FH AR Ve S A i) v A8 24~ SELECT i) (1) Bcdie Ens, —
b A Al ESIR A 25 R . T AR BUIT A 45 R R R 23R

1 ) {#i [ execute 74T SQL iF4].

2) RBUR— 25 R R SR B &

3) B getMoreResults LA EF| T — 145 R

4) YARAFET ZHE REN T BT, 56k

MEHEZEREBMROEETH T —WEERE, execute fll getMoreResults J5 ik Hf
12 0] true, TUNSRAEREHAYF—IARE FHi14, getUpdateCount iR [a] -1,

A EES AT LAk b BT 45 5% -

boolean isResult = stat.execute(command);
boolean done = false;
while (!done)
{
if (isResult)

{
ResultSet result = stat.getResultSet();
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do something with result

}

else
{
int updateCount = stat.getUpdateCount();
if (updateCount >= 0)
do something with updateCount
else
done = true;
}

if (!done) isResult = stat.getMoreResults();
}

Epar T r’ 'E',, 1‘: .-"T 5"’ '_".-'rl"_[.f&' / n#—-"ﬂ""ﬂ"l
| java.sql.Statement 1.1 U Bo b SRl A o T e I B b

e boolean getﬁnreﬁesults()

e boolean getHureResu1ts(int current) 6
WHZIERI T — 1458 4E, Current 2502 CLOSE_CURRENT_RESULT (ERIA{H),
KEEP_CURREHT__RESULT,‘,ECLGSE__ALL__RESULTS Z—. MBEHFET—1T5%E, T
HEMERE—1ERE, WHRM true,

55.5 RENBZHERASE

R 2 WO PEAR ST AR 2% PE P T H s % 5 I PL . (B2, AIRRY R GE R Praefit
HIPL Z EIFFE R IR R 225, X H shéd 5 iEHS W HFEE# . S8 JDBC B st
TR A Bh A LB A o SR, (HORE SRR 1 IRIUE sh A R A R tE . IR
SR PR A —8 T, B A S A, wTEURF A SRR TR B 8 -

stat.executelpdate(insertStatement, Statement.RETURN_CGENERATED_KEYS);
ResultSet rs = stat.getGeneratedKeys();
if (rs.next())

{
int key = rs.getInt(1);

} hw i

e boolean execute(String statement, int autogenerated) 1.4

=l 1 | i - " B o 3 = F - - r—. e S
'l..: et LT < : : 1‘. = --'. . *q e N
— r.. . "-\.- = n ||_ ) - .5.1 . 3 - N
1 1 S 2 o e ';l - .I-E"""*
'y -cv_ -

R s ++-.,~1' ey £ e o o e Sl S e v ‘:

|-'. ,H. ’* " yin -‘:':{'"

e int executeUpdate(String statement, int autogenerated) 1.4

AT ORI TIREERA T8 £ ) SQL iE4], % autogenerated %i% & # Statement.
RETURN_GENERATED_KEYS, JfHiZiEm)E—4% INSERT iEn], AFAE—%| k2 A sh
HE L B

5.6 O RDNAEFNGRE
RATRTHE O 2 %5, 1§ ResultSet 45 114 i) next 778k ] LAk 545 42 b il
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A1Te MT—1 Rl ZorirBa PR, REARCE L% 1, HE, WREH TR —
gk A T 45 R B ] A RE Bon (S WA 5-4), RATE R 284 EH P Al LIe4 RAE Fais
B, X TaRshgIREm S, AT AR P ATekm a8, $ 2 nl ISk TR & .

b, — B P ER CEOREDIHAE, AT GEA B X N, fEn] HUET
Zaader, ATLARAGe AR 7 2OR BB R I I, A2 P o] UL H s R ds . AT TREAE I
HIZN e X B T RE

ARG RE

AT B, G5 R IR A TR MIA A BOF . O 7 MWW IR iR s g R 5, £
ST ) 754 8] Statement XA .

Statement stat = conn.createStatement(type, concurrency),

UWSREDAG W), WA i ik

PreparedStatement stat = conn.prepareStatement(command, type, concurrency);

2 5-6 ML 5-7 50 T type Fll concurrency MR A BT BE(EL, AT LAAT LA JLFPEEE .

o EM A G RER RN WRATE, W{EH ResultSet.TYPE_FORWARD_ONLY

o WML FAE R IR, HBIEFEAEAWENGSREZ G KA 1TEE, BaZ2H4
A7 A I e X ek (ERATR Be b, FRATTBEGER vl 38 8 (0 45 R 4E s B N
ResultSet.TYPE_SCROLL_INSENSITIVE, X E B igh e BN AF| A
W B E 2R 1R )

o i 1Ay B o e 2 AR w0 AT AR AR R (TR S WL — T IN%E )

#* 5-6 ResultSet ) type &

5.6.1

|

g B

TYPE_FORWARD_ONLY
TYPE_SCROLL_INSENSITIVE
TYPE_SCROLL_SENSITIVE

GiREARERED (BOAG)
iR LA, (HXBER AR A B
BRSBTS, HOCH AR e 1 U

& 5-7 ResultSet #£#9 Concurrency &

& A
CONCUR_READ_ONLY GiIRPEATER T o SR (BUAE)
CONCUR_UPDATABLE Gk LT 1T 0 e e e

gihn, R RS RS, ARG ErRdEE, A4 HEHLL TR

Statement stat = conn.createStatement(
ResultSet.TYPE SCROLL_INSENSITIVE, ResultSet.CONCUR_READ_ONLY);

A, AR LL T 7R 8B 45 R AR nT R B RY

ResultSet rs = stat.executeQuery(query);
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nRBIETRIEA — DR, PSR YETOLE

EB: AR A AR R IR AL AR L TR FH AT L4694 R (124 DatabaseMetaData
3¢ v ¥ 45 supportsResultSetType #= supportsResultSetConcurrency 7 &, % 1717 ¥4

i fo fE 4 R 45 E 6 SR AN AR BT, SR ANEUE B A0 ST SUAFTIR A A R B B A AR AR S R A, ) B
182 B S AT RERK, ML E LT ZES LT A Fw R PT A Ak
B RE. (Blde, — NI RENGERERATIRARTENALRE,) AXHFILT,
executeQuery 7 &5 B —/~h R4 U 69 ResultSet x5, JfFifiin—A-SQLWarning #if &
SFREF . (I 543 WA LAefTIRIELZ LG AR) 34, wWTAMEH ResultSet 4o 949
getType #u getConcurrency ZEE AL R EEMF XFWREKX, R FREELE R LN
AR A A — R L0 RAE, et RTRFHG L REAM previous ik, ARLAFEH4
it — 4~ SQLException % .

(ELRAE IR EAE R T Ly, al LAdH]

if (rs.previous()) . . .

W RS, MARBEPRL T — 155 T E, B0 5 28R ] true 5 WSRGFRR TR —1T
ZHi, W4 E false,
af DI FH LA 8 FH A bR 1) s e e BT RS 21 221 7

rs.relative(n);

QN2 n N IER, UFPRRF R BURS B, QR n MR, WEbrRE SN, WR a8 0, A
Wz T R AR ER . R BRI pn i sh 2] T e Bz ok, BIARYE » (/Y IE
%, ibni i B R IRlG — T Z R —1rZai, M4, ZEGR M false, HAR
bR WRTFROLT T 3EPRIAT B, B AT PR true,

g, ] DR BEbr e B RE e TS L

rs.absolute(n);

R LA T 5 00 B Y i T 475

int currentRow = rs.getRow();

ERAEPE TSN 1, AR EE R 0, IR2 YSATHEbs ANEAETIT I, BEE Al
TH—112ZH, BaliTRE—-1TZE

first, last, beforeFirst fil afterLast X Sufij( 7k T8 Ebn e sh 248 —17,
o —17. BT —1rZ 5.

EiJi, isFirst, isLast, isBeforeFirst fil isAfterLast B T X5 B/ 47 T
XLURRR A |

o FH AT i s i 4 AL B A R T LAY, R A TRPEIIE A 22 A B &2 2% T Al 80 e ik 3
BTy AE)G £ 52 i
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56.2 AEFHHERE

RA AR L PR, HFEHRSRE LABHREE A s BT, B4
BEALZIUE FH AT SR A S5 R AR . T SR S5 SRAE DR AU AT IR B Y, [ G SRR B R I 4
A, Bl Wam BEIRER RN .

QARZARAS AT R G R, DOZfE LR ke a—kiE ).

Statement stat = conn.createStatement(
ResultSet. TYPE_SCROLL_INSENSITIVE, Resul tSet.CONCUR UPDATABLE);

iXFE, VEH executeQuery J7 iR [9] (K45 5 S5 sA S o] B 45 4 .

FE: A EMANET ORI ERTENHLERE, L REDTR S MR GEBRNE, &
LACHPFAAZREFARTENY, wREMATA—INEL, AFXEEOHALA L
BRI AN R, MACHPAMERERATEHALEFEE. TLAM ResultSet 42
2 $ 49 getConcurrency 7 ik kAL RERTATEHN,

Elan, (B AR 4 e e E B Mg, (HIEAETRTT UPDATE i 4] i S AT —1~ o] B i 4 —
WU RTE . R, S8 PT DUREAE B e (3R 4tF, A0 B AT AT i L 45 F B3 T T 445

String query = "SELECT * FROM Books";
ResultSet rs = stat.executeQuery(query):
while (rs.next())

{
if(..)

{

double increase = ., . .
double price = rs.getDouble("Price”);
rs.updateDouble("Price”, price + increase);
rs.updateRow(); // make sure to call updateRow after updating fields
}
}

AT A XF W F SQL 28 %Y ) B 4% 2 A &B B 47 updateXxx J7 ¥, It Wl updateDouble,
updateString 55, 5 getXx Fy ik MH[E], FE{F FH updateXxx J ik B 2045 5 51 (1) 24 PR all
o RE, 1Ra] LAE AT BOs BRI

Bl 35 a8 —AA3Ch5 5560 updateXax 7 k0, ki &k B 699 B 53560 2%
FIELREPH AT, EHATAEHIEE A ST ARE,

updateXxx A ikECE R FUEES R EP I TE, mHIEBIEEPE, HEF 2T B
(B, 28 H updateRow Jrdk, AN K S AidT v o9 BT A S8 (R B & 26 4 B 2 .
RUEA N updateRow 77 ik Fbn B ah B AT b, 82 X0 s AT Fir 8t Fiv A T80 04 gt
L5, i HKE A SHAE B AT E, £0] L cancelRowUpdates 5 3 B X Y
AT Y BEHT

FRATTAE R 1 0 6] v B 20 Rt el & 2l — N B 94T . T AR AR B E R S — Aomh
Hicsk, BT EH moveToInsertRow F ik ilebr sh s e (OO E, IROTFRZ iEA
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7 (insert row) . #RJ5, M updateXox HEFEHAITHN E FAIE— BT, 76 il
YEeHseZ s, AFEIFA insertRow A WAT A =L TEERE . el AFYE)S .
11 1& il moveToCurrentRow 77 5 K5 UiF o1 2 [0] 31| & H] moveTolInsertRow 75 ik 22 i i {7 ¥ .
i — B R

rs.moveToInsertRow();
rs.updateString("Title", title);
rs.updateString("ISBN", isbn);
rs.updateString("Publisher_Id", pubid);
rs.updateDouble("Price", price);
rs.insertRow() ;

rs.moveToCurrentRow();

TR, VRIS W 745 AR R s8I 2 T 75 s BCis Ao A

MFEHAT PR AT EENS, e E N SQL 9 NULL, {HAE, WX/~ NOT
NULL 293, B A¥s il s, mxX—1riiikmA.

f i e e e A, RET LI TR O i B s B i 47

rs.deleteRow() ;

deleteRow Jy ik 7 BURFIZAT IG5 R G R8I I TP A I o

ResultSet $£ 1 f f) updateRow, insertRow fll deleteRow Jy i )7 T8I R 2 0] T
SQL 74 ") UPDATE . INSERT Fll DELETE, Ail, I T Java 4afdifi 5 FF b1 5 2%
THE FH A R SR B B e LU SQL A A AR 22,

O L. wRRICARAE, HRA TR TEHELRENHS B EFIRa K
B AT UPDATE i54), Bkt s — A5, RE—diwh —AB AR IF ST S,
MNTHPRARBEEGHAMEOXLLINEZS R, EATEHNERERETAEZ LN,
{22, sk %#F2F NI mE, 14/ SQL #) UPDATE & 4) # 4-1& — ik

EE: IDBC 2 A4 R EM T —F e ik, Hlde, o RA3BA I8 I A S0 F 15 35T
WG, MACTARRMGEERRINLERSE, IDBCI FmT F—FL, TAERL
SREEFFRIMNGITH, 22, TLHEFRLHTAFHEE, KRNBEREE
Maydene Fisher. Jon Ellis #= Jonathan Bruce #7 # &) ( JDBC API Tutorial and Reference,
Third Edition ) (Addison-Wesley # 5 #t 2003 4 i iz ) #= www.oracle.com/technetwork/
java/javase/tech/index-jsp-136101.html 4t &9 JDBC #ie., VAT M & %6513 8.,

E‘ java. wwmmfn i e Ko T s P &
e Statement createStatement(int type, int concurrency) 1.2
e PreparedStatement prepareStatement(String command, int type, int
concurrency) 1.2
g — MR E AR, Bz ) Al DU A4 s B RN I AR a5 R4
A% . command E A a4
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type ResultSet 5 L1 Y F ik 4k 22 —. TYPE_FORWARD_ONLY .
TYPE_SCROLL_INSENSITIVE n} 3% TYPE_SCROLL_SENSITIVE

concurrency ResultSet # 1 ) FiAH &2 —: CONCUR_READ_ONLY
i % CONCUR_UPDATABLE

w| javasglResultSett4

............................

e int getType() 1.2
iR M5 RBE AR, SR ME N LT # & 2Z —: TYPE_FORWARD_ONLY, TYPE_SCROLL_
INSENSITIVE uf TYPE_SCROLL_SENSITIVE,
e int getConcurrency() 1.2
R G R ER I AL E, IRPIE VLA T % it Z—: CONCUR_READ_ONLY i, CONCUR_
UPDATABLE
e boolean previous() 1.2
Rrigpre s BIaT—17. WRPEpr O FR—A7 L, WRM true ; WEREFFROL T —1T2
HIHYOLE, Wk false,
e int getRow() 1.2
BEPYAITTRF S BrAETTM 1 R4S .
e boolean absolute(int r) 1.2
BalEhR 2050 r 17, WSRWEbR AL FH—47 L, WHERE true.
e boolean relative(int d) 1.2
Rrlietntsal d 17, WER d 0%, e R8s, WndiEbntr A 11, WERR] true,
e boolean first() 1.2
e boolean last() 1.2
Balietr BB —frelidea—17. WSRO TR —47 1, LRI true,
e void beforeFirst() 1.2
e void afterLast() 1.2
Bohliehn 2 —fr Z el s — 1 Z G i i .
e boolean isFirst() 1.2
e boolean isLast() 1.2
TR R — 1T R e —1T -
e boolean isBeforeFirst() 1.2
e boolean isAfterlLast() 1.2
I UF PRI AR — 1T Z ks e — 17 Z 5 WA B
e void moveToInsertRow() 1.2
BaliFn EHE AT AT — TR T, AJRAFEIZA T 48 updateXox #1l insertRow
T e Al AT B
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e void moveToCurrentRow() 1.2
B W5 bR A AT T2 [ 2 I H] moveToInsertRow J5 ik Z Bl & T TERIAR—1T .
e void insertRow() 1.2
RHRATT L Y2 dd A SRR M as 18
e void deleteRow() 1.2
MBI 2 s A A I R 4 Wi T
e void updateXxxint column, Xxx data) 1.2
e void updateXxx(String columnName, Xxx data) 1.2
( Xoex 45 ¥R, e int . double, String, Date %) W& R Mhi T LAY
B
e void updateRow() 1.2
B SR 7 Y SR 8 AE BN B T
e void cancelRowlUpdates() 1.2
TN 2 50T 1 SR o

| java.sql.DatabaseMetaData 1.1 DB TR R SRS

e boolean supportsResultSetType(int type) 1.2

QAR B SRR e PRI A R4, R [P true type & ResultSet &1y H 22 —.
TYPE_FORWARD_ONLY . TYPE_SCROLL_INSENSITIVE al# TYPE_SCROLL_SENSITIVE,
e boolean supportsResultSetConcurrency(int type, int concurrency) 1.2

AN SR P A e BRI AR a5 B4, R [P] true.

A, type ResultSet £ 1 P 1y F ik % & 22 —. TYPE_FORWARD_
ONLY . TYPE_SCROLL_INSENSITIVE af{ # TYPE_SCROLL_
SENSITIVE

concurrency ResultSet 1 Fik% 2 —: CONCUR_READ_ONL &
# CONCUR_UPDATABLE

57 1%

AR A RAERRIIAER K, 1A -1 EENE. ES5HP Mg R SESD,
WA GG 28 5 B PE R . P 2 5 T o i S5 AR 1 — Bk (], T A 0k 0 () 20 B 2K oy
A BB R XFh I SCAFAEAR KA Il T, PR R B P R T A B IR, R X R AL
T, AT A FHF74E . RowSet £ JE [ ResultSet F:11, HILTHLARE S B M

fraeaf il H TR A s R a0 B0 & 22 0 =AM, 80 208 I F L2 2609 Hofib i3 &
b, PRATREM AR S B BB — 14501 %, KA ERBEES RS X, B T8AEIEE.
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571 HEITE

PI'F A javax.sql.rowset fufefbiyderl, EA140Y & T RowSet §E[1.

e CachedRowSet FiFAEWTH i 3 RS T PATHIOCHERME. & T B F AT R AT TH 75
F—THitie.

e WebRowSet Xf RAE | —PHEAFIIITH, ZATHEN LRI XML XfF. iz 3CfFr]
LI#E sh Bl Web N I HALZE b, REAEZZ PR 7 —4 WebRowSet X4 # i1 JT
ZSCIFRP AT

e FilteredRowSet fil JoinRowSet % 1 LI T MF R ZEEE. EN11% R T SQL
#) SELECT F1 JOIN #4E ., X P B ERAEXN SR A TR TP s, HE1 i
Jo e N B PR

e JdbcRowSet J& ResultSet #1113 3% . ©1F RowSet FEITHESIN T 47 H W)
ikr

& Java 7 W, A —FhEHA T AR IE ;5

RowSetFactory factory = RowSetProvider.newFactory();
CachedRowSet crs = factory.createCachedRowSet();

FRIBCH A A 745 2530 1 6 2 A8 ZE 0L s

7F Java 7 Z Wi, BIEATEMN AR SEN BIAHSCH . 55, JIDK £ com. sun.rowset
FOARAE TS B, XA FLL Inpl 852, 141 CachedRowSetImpl, HIR{R
JGi%(H ] RowSetProvider, JBZ4RT LA T R MLZ :

CachedRowSet crs = new com.sun.rowset.CachedRowSetImpl ();

572 WETFEHITE

— MM EFEOTEPLET S RE P AR EEE. CachedRowSet & ResultSet
BOmFEO, IrRE 2] MRS RE — PR EAE T . S T A
— AN EH BB BT B RS 0k nT DU AT AR . OB R I 0 B 5-4 () s
BIFPED, XMk RRRE M T 5 0 HM L, AT P aSer, AR
FT V8088 e 82 . PAT A 3RAE . A Mg R A B fF AT, AR5 OC T B3 P i 4%
Al AT,

BRATH ZE ] LB B AT ER B EE . YR, X B A 25 S BRI E 2) Bl
IR, Wikl —ABaRRaEeR, DUEIEdE I e 2 A &k, AT CachedRowSet 2
SRR RIEAE I, il AT SQL 1B A) [ 80 FE S AT 1B MU R .

af PL# F— g5 R AE KRB 7E CachedRowSet X4 .

ResultSet result = . . .;

RowSetFactory factory = RowSetProvider.newFactory();
CachedRowSet crs = factory.createCachedRowSet();
crs.populate(result);

conn.close(); // now OK to close the database connection
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o %, WALl CachedRowSet Xf4: H sh il v — P EIEEERE . Bk, RHESIEESH:

crs.setURL("jdbc:derby://Tocalhost:1527/COREJAVA");
crs.setlsername("dbuser™);
crs.setPassword(“secret");

e, WEAMEN A S

crs.setCommand ("SELECT * FROM Books WHERE Publisher ID = 77);
crs.setString(1, publisherId);

IS S RS R EE
crs.execute();
AN R P S B R . AT AR . ORI R, BRIt IR
nRA WL RAEH K, RN EABREHEWAITE T, B3, HP e ag R 2N
WHARILTIE . 7EXFRER T, TLEE" R .

CachedRowSet crs =, . .;
crs. setCommand (command) ;
crs.setPageSize(20);

;r;.éxecutet]:
MAERHE H 3RS 20 17 1o BRI —He&dl, wTLAH

crs.nextPage() ;

I LA 5 45 A0 o A 00 e A R B AT R b BB SR B T R B
G, T LR B0 F 7 VA 5 [ SR e e

crs. acceptChanges(conn) ;

59

crs.acceptChanges() ;

HAEATEPRE 7T EEEWEEMTH(EE (0 URL, AP ZMEN) i, ERBE A
IRV 2858

a5 5.6.2 1, WANEANHLL, HIERA NG RERME T HH. FE, DR
TS R AR AR, IBATRNT AR X 17 R B f B S [ ) 080 4=
Aik, WSRATHE ERBEEER A R —sk 8RR, AT LIE 2 MR

O BLE: wRABANLERERAAITE, MLFERAME TS FHUBORBER L,
doit, L4ME A setTable #iERiLE & &K,

BT EE RS R TG, BEEPRBEERE TR, X
BREG WA —BE. AT RN E, SEIHASHEKRAETEPNRIGE (B,
R ) A SEARFE D YA E 8. WSR2, IRA R 690K 8 % B T
YMAT{H. B0, ¥ SyncProviderException 54, HAMEEES FUEfA{E. 7EE3
Fr A4 11 B At 52 90 the vT AR FHAS (6] 4 [R) A5 SR e .
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| javax.sql.RowSet 1.4

e String getURL()

e void setURL(String url)
AR B BB s ) URL,

e String getUsername()

e void setUsername(String username)
AR b BB P i P 44

e String getPassword()

e void setPassword(String password)
eIl v B R RO G

e String getCommand( )

e void setCommand(String command)
PO ) T AR P BOE B G P TR %

e void execute()
W ATl setCommand J5 ki B M8 M AR BT T4 . O 1 5K 2 5 L 4 0] LAAR
PR, WTRAERGE URL . P 4 RIS

4| javax.sqlrowset.CachedRowSet50

e void execute(Connection conn)
i o AT A setCommand Jy 2 B B B i A R BIFEAT 8 . XA 4 E B ik %,
R ITRHIE .

e void populate(ResultSet result)
Fi16 A A5 R IR R B e A A T S b

e String getTableName()

e void setTableName(String tableName)
DRIk 3 B B R R A PR, BLFE A A7 04 T SR I Pl R R H 3K

e int getPageSize()

e void setPageSize(int size)
HRHCFEE B 0T R

e boolean nextPage()

e boolean previousPage()
IN#R T —Jek b —v1, R En4En sifrfE, Wik [E true,

e void acceptChanges()

e void acceptChanges(Connection conn)
FRE AR, IF5 AT P B RO . dn 5B R B A b i B O 2 pE ok
MBS B TR B, %50 fE4HMLi SyncProviderException 74 .
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| javax.sql.rowset.RowSetProvider 7 ce PR L~ e
e static RowSetFactory newFactory()
il — T
e CachedRowSet createCachedRowSet()
e FilteredRowSet createFilteredRowSet()
e JdbcRowSet createJddbcRowSet()
e JoinRowSet createdoinRowSet()
e WebRowSet createWebRowSet()

R ER RN,

5.8 JTTEUE

ERUL, AR T ITHGE . A AMERERAER, H3, IDBC @l T
KO e R ARSI AN B . I, AT LRI SR R A T, o] LRSS
S P IAT 02 PR SRR LA T Sl 45 1 PRI G 08 2 SRR, 96 8
BRPELE R R B SRR A T . BE3E, ZERG PR, BT T A A4
(U, X TIPS A T LR Ok, SRR B 1 R T

£ SQL ', HRBCHR 5 HUAL A MO 08 (1K 3R A A e 5
B . T T AT ABRA S EMOE . TR P ORI . T4 A A ORI L R X T
i 458 ) RO T B

WIS T AR 05 5, 7T MSCHR R e 14K —1 DatabaseMetaData %142,

DatabaseMetaData meta = conn.getMetaData();

BRAE R AT PASRIRCRE S50 8lE 1o #lan, A

DatabaseMetaData meta = conn.getMetaData();
IR o]0 & B A Bl R R S B S R (R E T iZ 7 IS5, 2 WATK
R APIULE] ),

IZEEREPNE 1 s rEIRED -k ROIFHGEE, Hrph, RH=3 23RN AR,
([RIFE, WORZE T ARG R, EZ0 APL W o) I EE aT LASREUT A R 4% .

while (mrs.next())
tableNames.addItem(mrs.getString(3));

s e oo iR A A 58 A= . B RAR R E 2400, SQL b R Bl 7 i R
Pt TAR KAY25a),, DatabaseMetaData & 19 A i AN inl LA T2 8 e A o6 5
B, G —2efd AR 2 A T R A e i,

meta.supportsCatalogsInPrivilegeDefinitions()

fil
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meta.nul1PTusNonNul1IsNull()

AR, XUk F BRI A R R BRI R BH  R, JCHE RS B4 5 v Je 221~ %X
Y e H A & nl B A e RO F RS A A O

DatabaseMetaData 4% [1 J T 42 it A & B4l FE o9 B, % — 4 oo B ¥ # 1
ResultSetMetaData M| I FH2EET R MG R B B 25010 A ilis 2] — 4R gy, KA
#PRT AARBUZ S R RIF A R —F A PR . KRBT ERGEEL . T e — A~ SR 1 34 .

ResultSet rs = stat.executeQuery("SELECT * FROM " + tableName);
ResultSetMetaData meta = rs.getMetaData();
for (int 1 = 1; i <= meta.getColumnCount(); i++)

{

String columnName = meta.getColumnLabel (i);
int columnWidth = meta.getColumnDisplaySize(i);

J
EX—p, RATPHEAG TS — D RR A REEE T B, BF R 5-4 P rofrdd

package view;

import java.awt.*;
import java.awt.event.*,
import java.io.*;

import java.nio.file.*;
import java.sql.*®;
import java.util.*;

(=T - I T - T R N T

=
[

import javax.sgl.*;
import javax.sql.rowset.*;
import javax.swing.*;

i e i
FT I

lI,I".l."tr

* This program uses metadata to display arbitrary tables in a database.
* faversion 1.33 2016-04-27

* @author Cay Horstmann

[ N =
ey IR~ o T, [

1w ¥

19 public class ViewDB

w |

21 public static void main(String[] args)

22 {

23 EventQueue.invokeLater(() -»

24 {

15 JFrame frame = new ViewDBFrame():
2 frame.setTitle("ViewDB");

2 frame.setDefaultCloseOperation(JFrame,EXIT_ON_CLOSE);
28 frame,setVisible(true);

2 b;

0 ]

1}
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3
13
i
35
36
3
18
19
40
]
4]
a3
49
45
46
47
a8
49
50
51
52
53
54
33
56
57
b1
39
60
bl
62
63
b4
b5
13
&7
BE
B9
10
11
n
13
T4
15
76
17
18
M
Bo
i1
il
i3
R4
85
1

’IH".I‘

* The frame that holds the data panel and the navigation buttons.

¥/

class ViewDBFrame extends JFrame

{

private JButton previousButton;
private JButton nextButton;

private JButton deleteButton;

private JButton saveButton;

private DataPanel dataPanel;

private Component scrollPane;

private JComboBox<String> tableNames;
private Properties props;

private CachedRowSet crs;

private Connection conn;

public ViewDBFrame()
{

tableNames = new JComboBox<S5tring>();

try
{
readDatabaseProperties();
conn = getConnection();
DatabaseMetaData meta = conn.getMetaData();
try (ResultSet mrs = meta.getTables(null, null, null, new String[] { "TABLE" }))

{
while (mrs.next())

tableNames.addItem(mrs.getString(3));
}

}
catch (SQLException ex)

{
for (Throwable t : ex)

t.printStackTrace();
}

catch (I0Exception ex)
{

ex.printStackTrace();

}

tabl eNames.addActionListener(

event -> showTable((String) tableNames.getSelectedItem(), conn));
add(tableNames, BorderLayout.NORTH);
addWindowListener(new WindowAdapter()

{
public void windowClosing(WindowEvent event)
{
try
i
1f (conn != null) conn.close();
}

catch (SQLException ex)
{
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8 for (Throwable t : ex)

88 t.printStackTrace();

89 }

90 }

91 HE

9

93 JPanel buttonPanel = new JPanel();

94 add(buttonPanel, Borderlayout.SOUTH);

95

[ previousButton = new JButton("Previous”);

97 previousButton.addActionlistener(event -> showPreviousRow());
% buttonPane] . add (previousButton);

9

100 nextButton = new JButton("Next");

101 nextButton.addActionListener(event -> showNextRow());
102 buttonPanel.add(nextButton);

103

104 deleteButton = new JButton("Delete");

105 deleteButton.addActionListener(event -> deleteRow());
106 buttonPanel.add(deleteButton);

107

108 saveButton = new JButton("Save");

109 saveButton.addActionListener(event -> saveChanges());
110 buttonPanel.add(saveButton);

111 if (tableNames.getItemCount() > 0)

112 showTable(tableNames.getItemAt(0), conn);

u }

114

1ns [

116 * Prepares the text fields for showing a new table, and shows the first row.
17 * @param tableName the name of the table to display
118 * @aram conn the database connection

119 k[

120 public void showTable(String tableName, Connection conn)
m {

1 try (Statement stat = conn.createStatement(),

123 ResultSet result = stat.executeQuery("SELECT * FROM " + tableName))
124 {

125 // get result set

126

127 // copy 1nto cached row set

128 RowSetFactory factory = RowSetProvider.newFactory();
129 crs = factory.createCachedRowSet();

130 crs.setTableName (tableName) ;

131 crs.populate(result);

134

133 if (scrollPane !'= null) remove(scrollPane);

134 dataPanel = new DataPanel (crs);

135 scrollPane = new JScrollPane(dataPanel);

136 add(scroll1Pane, BorderLayout.CENTER);

137 pack();

138 showNextRow() ;

139 }

140 catch (SQLException ex)
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141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
11
178
179
180
181
162
183
184
145
186
187
188
189
150
131
192
193
194

{
for (Throwable t : ex)

t.printStackTrace();
}

}

‘I(ii'
* Moves to the previous table row.
*
public void showPreviousRow()
{
try
{
1f (crs == null || crs.isFirst()) return;
crs.previous();
dataPanel ,showRow(crs);

}
catch (SQLException ex)

{
for (Throwable t : ex)
t.printStackTrace();
}

}

JI,I’*!rl‘
* Moves to the next table row.
*
public void showNextRow()
{
try
{
if (crs == null || ers.isLast()) return;
crs.next();
dataPanel .showRow(crs);
}
catch (SQLException ex)
{
for (Throwable t : ex)
t.printStackTrace();
}
}

‘;"tt
* Deletes current table row.
*/

public void deleteRow()

{

if (crs == null) return;
new SwingWorker<Void, Void>()
{
public Void doInBackground() throws SQLException

{
crs.deleteRow() ;

crs.acceptChanges(conn) ;



278 Java BSHAK El FE45H

195 if (crs.isAfterLast())
196 if ('crs.last()) crs = null;
197 return null;

198 }

199 public void done()

200 {

201 dataPanel . showRow(crs) ;
202 }

203 }.execute();

w )

205

06 [

207 * Saves all changes.

208 Y

205 public void saveChanges()
|

211 if (crs == null) return:

m new SwingWorker<Void, Void>()
213 {

214 public Void doInBackground() throws SQLException
215 {

216 dataPanel.setRow(crs);
217 crs.acceptChanges(conn);
218 return null;

219 }

220 }.execute();

m )

m
23 private void readDatabaseProperties() throws IOException

204 {

215 props = new Properties();

226 try (InputStream in = Files.newInputStream(Paths.get("database.properties”)))
207 {

28 props.load(in);

29 }

230 String drivers = props.getProperty("jdbc.drivers");

11 if (drivers != null) System.setProperty("jdbc.drivers”, drivers);
m )

213

[t

235 * Gets a connection from the properties specified in the file database.properties.
236 * @return the database connection

237 F

28 private Connection getConnection() throws SQLException

m |

40 String url = props.getProperty("jdbc.url");

241 String username = props.getProperty("jdbc.username");

2 String password = props.getProperty("jdbc.password");

243

244 return DriverManager.getConnection(url, username, password);
M5}

M6}

247
up [**
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249 *
50 %/
251 cla
152 {
253
254
255
156
257
254
259
160
161
262
263
b4
165
266
267
268
269
270
7
22
273
274
275
276
217
278
279
280
281
282
283
254
285
286
287
288
289
290
291
LY,
293
294
295
296
297
238
299
100
101
102

This panel displays the contents of a result set.
ss DataPanel extends JPanel

private java.util.List<]TextField> fields;

jfi!l'
* Constructs the data panel.
* @param rs the result set whose contents this panel displays
X
public DataPanel (RowSet rs) throws SQLException
{
fields = new Arraylist<>();
setLayout (new GridBaglayout());
GridBagConstraints gbc = new GridBagConstraints();
gbc.gridwidth = 1;
gbc.gridheight = 1;

ResultSetMetaData rsmd = rs.getMetaData();
for (int i = 1; i <= rsmd.getColumnCount(); 1++)
{

ghc.gridy = 1 - 1;

String columnName = rsmd.getColumnLabel(i);
ghc.gridx = 0;

gbc.anchor = GridBagConstraints.EAST;
add(new JLabel (columnName), gbc);

int columnWidth = rsmd.getColumnDisplaySize(i);

JTextField tb = new JTextField(columnWidth);

if (!rsmd.getColumnClassName (i) .equals("java.lang.String"))
th.setEditable(false);

fields.add(th);

gbc.gridx = 1;
gbc.anchor = GridBagConstraints.WEST;
add(tb, gbc);
}
}

‘[ti
* Shows a database row by populating all text fields with the column values.
*/
public void showRow(ResultSet rs)
{
try
{
if (rs == null) return;
for (int 1 =1; 1 <= fields.size(); 14+)
{
String field = rs == null ? ™" : rs.getString(i);
JTextField tb = fields.get(i - 1);
tb.setText(field);
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303 }

104 }

305 catch (SQLException ex)

306 {

107 for (Throwable t : ex)

108 t.printStackTrace();

309 }

1}

31

m [

113 * Updates changed data into the current row of the row set,
4 */

115 public void setRow(RowSet rs) throws SQLException
s {

317 for (int 1 = 1; 1 <= fields.size(); 1++)
318 {

319 String field = rs.getString(i);

320 JTextField tb = fields.get(i - 1);
1 if (Ifield.equals(th.getText()))

3 rs.updateString(i, tb.getText());
123 }

124 rs.updateRow() ;

s}

326 }

T A A AHE T SR BARE P T A £, vh [ -
HH PR, HER RS BN R TR T B TITLER G 1o e 5O Sancers
ML — RIS ME, W 5-6, siii Next I ERDj0201 |
Previous &4l ] LLEE sl i R P B T A7 ids%, &

Af DA BR — 17 o 4B THOME, Ay Save 81T LAK

AT MR AF B B PE # 5-6 ViewDB I 15

ER: HSHABEARRAFFTARGIL, ATEAPLBHBEEL, o REMEA G
BB ELZAXHG T A, ALTVAEKB) T iSQL-Viewer ( http:/isql.sourceforge.net) 2 #
SQuirreL ( http://squirrel-sql.sourceforge.net) , iX # A~ T 7T 2L & A 4E4T JDBC 4% &
k., BNBEFHEFFEATRARIELL, AR T GERETTHE T L L
AT B BB E A

" Irl -.I.-'II ; q‘ _' Er._. x 2 1 . ' __:.'1-_'. -_*_1"II: T A L "

e DatabaseMetaData getHetaData{ )
iZ[6]—~~ DatabaseMetaData X%, X R E e 1A XLEUEFEEREF TEUE .

SESsSs S— _
b nnnbZadolSada "l it e ]

ELMI ity 'I _4"_"_- r-: ’._I’ :".h 'r

e ResultSet getTab1es(Str1ng catalog, String schemaPattern, String

tableNamePattern, String types[])



FS5F HEAEFE 281

R[5S 8 & (catalog) W T A AL, & HRUHVCACE E X (schema), 3R
AL R bR . (RS H A — A G B R MU el ALBR , 1 H R p A —
HA AR, ST AR B FEAE W T )

catalog fll schema ZX(A[ LA ", HTFREZFEILER H RSB ER, MWRERAEFE
B H ML, Wl Lok EARESEEE A null,

types A MG TrE M RER MWL PR, % KLELRAH TABLE, VIEW, SYSTEM
TABLE . GLOBAL TEMPORARY ., LOCAL TEMPORARY ., ALIAS F1SYNONYM_ {5 types
A a1, DR [T A AR R

& W 25 SRR 55, ¥k String 264U,

T & R

1 TABLE_CAT ZH® (AT null)
2 TABLE_SCHEM ZRE (TR nul)
3 TABLE_NAME 24 PR
4 TABLE_TYPE FeRH

5 REMARKS KT RMTER
e int getJDBCMajorVersion() 1.4

e int getJDBCMinorVersion() 1.4
1% [0 4t 7 B A % B2 19 IDBC K Sh B P i ERRA S MK A S . #iltn, —4> JDBC 3.0
WK BT A —1 A5 3 F—TIKRAS 0,

e int getMaxConnections()
A8 [] 0] [ia] B 32 4 30 A P ) e RO A JE

e int getMaxStatements()
1R (7] B AN AR P 4 AU UF [RIBSHT A B R B A 8. SR AR v 4T A ) B B 3
A PR sl AR, R M 0,

e ResultSetMetaData getMetaData()
1% (6] 55 24 7] ResultSet Xif 4 o (1951 4 % ) o EdE

w] java.sqlResultSetMetaData 1.1
e int getColumnCount()
i 1] 41 ResultSet XL HIFI%L

e int getColumnDisplaySize(int column)

12 [1] 25 56 5 -5 19 5] () e K B
#4%: column F|F5

e String getColumnLabel(int column)
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1R (a3 By i 24 FR o

£¥. column FFE
e String getColumnName(int column)
iR 0148 52 W3 -5 B ) 1L ) 310 44 o

A4 column  FIFE

59 =2B%H

FATAT LA — A G g — 1~ F F (transaction) . iAW ERAIITZ )G, F5
AT LA X (commit), FHW, WRHAPRMNEBRNFIR, BATFAHEENER, SFREA
(R P TE—HE.

B A S RS 5 B ERRE RN TR EE & L% ( database integrity) , i/,
REBNTEEZHFERN—DRITKSHEER S — kS, Hr, R H ARSI
AR R M — K S BUE I BEFA SR — KRS . WREHERAAATAMIK S Z HT RE AL
ATt , R 2 FRATT LA G ERAE

AR R A S W15, B2aRFE2NINPIITIIR R, BAfET
AL B R AR M, FEXRMFOLT, "TLABAATIIZE (rollback) #efE, WA FERE B s
R AZ T 55 LUK B BT A BE T R 7 A B R e

59.1 H JDBC MEEHRE

BOATEAL T, B PEiEREAL T B 3542 X BE X ( autocommit mode) . B4~ SQL i&4]— H#
PATE SR AR E ., — BaroWdsg, Wik e#tAT FRHRIE, EEHFFN, W&
KA BRIAE

conn, setAutoCommi t (false);

BLAE ] LA RLE # 1 QN — ME X &R

Statement stat = conn.createStatement();

RIGAE B Z U8 A executeUpdate J7ik:

stat.executeUpdate (command,);
stat.executelUpdate (command,);
stat.executeUpdate (commands);

MEPIT T EmS2Z A B, WEH commit 77k
conn.commt();
SR PR, TR A .

conn.rol1back();
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BeE, B H e B BRI LR T A iE4] . 24535 % 8 SQLException 4 WrHT,
L T 1) i 0 SR S [ R 4R A

592 #REFES

{E{d S se R s B e i, (4% 4.5 (save point) W] DL 4R #d Pl R 12 1E. B
— MR A ENREM G AT R EIEEX A A, mMAEF SRk, B,

Statement stat = conn.createStatement(); // start transaction; rollback() goes here
stat.executelpdate(commandl);

Savepoint svpt = conn.setSavepoint(); // set savepoint; rollback(svpt) goes here
stat.executeUpdate (command2);

if (. . .) conn.rollback(svpt); // undo effect of command?
énﬁnjcummﬁt(}:
YA AR ERAT S, DATEE

conn. releaseSavepoint(svpt);

593 #HEEH

B — 8 r i ZAATIF 2> INSERT i54), DAERFEIEIHAZGEER T, BURA] A
P B SR 09 ORI SRR PR RE . 7EMIAI P ¥ 47 (batch update) B, —iERIFFIIER
— HEFERVERE [R] BB A 22

5. {# ] DatabaseMetaData 42 U ¥ &) supportsBatchUpdates 7# i 7T v i fo $ iB
Bt T XA AT,

b F [A]—4t v i 8 4 aT LA J& INSERT, UPDATE Fil DELETE 5#4E, n] DURZEHREEE X
iE4], 1l CREATE TABLE I DROP TABLE, {HE, 7Efitiibhysin SELECT iEa & &
# O(MAEEE EF, #tEAE P E SELECT iEmEA RN, HAESRESGRE, MIFEAEH
BAEE) .

R T PATHERACER , & Szl B A I E A — > Statement X .

Statement stat = conn.createStatement():

H7E, NiZiEH addBatch ik, 1MdE executeUpdate Fi:.

String command = "CREATE TABLE . . ."
stat.addBatch(command) ;

while (. . .)

{
command = "INSERT INTO . . . VALUES (" + . . .+ ™"

stat.addBatch(command):
}

B, $eACEA - EEANG ]
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int[] counts = stat.executeBatch();

] executeBatch J7 s M A ELHRAC A B AR [B]— N0 B B .

AT M EA T IE AL PR, AR B AT ERERLN A S 55, SRt
e P T IR R, AR AU E [BITR B R T 4R 2 AT AR .

B, KM HMRZEA, RENEMERE, PITIHHRZZRE, BEREREPMA
BRI

boolean autoCommit = conn.getAutoCommit();
conn.setAutoCommit(false);
Statement stat = conn.getStatement();

// keep calling stat.addBatch(. . .);
stat.executeBatch();

conn.commit();
conn, setAutoCommit (autoCommit) ;

e boolean getAutoCommit()

e void setAutoCommit(boolean b)

RBOZGERE ) B sh #3285, sBO AR Eh b, IR BIEH N true, BAFAE
PR TEPRA T A R I L 2 R AE
e void commit()
P23 H EIR3EAZ LIS fir A $04 7 2 A8 ]
e void rollback()
R A WREEAZ LA P A S0 A 7ok i) e 7= A B 5 0
e Savepoint setSavepoint() 1.4
e Savepoint setSavepoint(String name) 1.4
B — A R A R AL
e void rollback(Savepoint svpt) 1.4
1R 3 25 S RAF A
e void releaseSavepoint(Savepoint svpt) 1.4
eI LR e I RATF AR o

________
o T Nl
...........

e int getSavepointId()

RBUZE 2R T A ID 5, MR ZRF A BEA AT, WL H—4 SaLException
FH o

e String getSavepointName()

RWOZRAE LA PR . WNSRZ S N EE A RAT 5, WL —~ SQLException F4 .
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e void addBatch(String command) 1.2