/A 33 Javainx (w3 1) AT

insert into student table
values (null , 'zz' , 1);

# #iff student_table RMDFE

select * from student_table; @

# [EIREHS :

rollback;

# BRAM o G
select * from student table,:, . # @5

HAT L1 SQL 1%’743H’J%@%ﬁﬁhﬁ’jﬁ"“\%ﬂﬂﬂﬂﬂ?ﬁ)\m 3 Zidsk, WRITH MySQL Ay Ath
AT H DA ARIX 3 Fidk—XIEARIL T F55 MR . BE 27 rollback T FHEH 2B,
ﬁkﬁ%@%ﬁ@iﬁ’jﬁ%%ﬂﬁﬁﬁﬂ PR B H 5T RTHPIRES .

/A, AMERERETIERBIER, HESERYGHHFS: R, AEEEREREZRBAFENE,
%B%%ﬁélﬁﬁ$%

BRItz 4b, MySQL B34t T savepoint KW B H &I [H s, BT savepoint ¥ B 345 [+ [A]
A LLEHESREREEE R A, MAREREHFES . WF SQLIEMERE T —/ 6 A:

savepoint a;

—HRETHEAE, HATLEA rollback @\t‘&‘ﬁﬂf“%qﬂlﬂjﬁ @ﬁﬁﬂ?"‘%*lﬂﬁﬂ’]ﬁﬁ%ﬁu?

rollback to a;

. }3; § M i o s s e s e L tem e n v nemnmr s menn e e i S enmr eSS R :
LFORZ. DEAFLLRLENES, ERARINBLPE LA HRALTFESFZP,
F)TP/LZ—Z rn*ﬁﬁ$%

»>» 13.7.2 JDBC HEL X

JDBC &Rt T HE 3K, IDBC & B:HIFH 4 FFH Connection $#24t, Connection SRINFTFHF H
FIRAE, BIXHES, EXMERT, 84 SQL Ea—B#UT, EE LR FIEIEE, KAER,
ToiF X H AT BRI A

A] LA Connection f setAutoCommit() /7y %M B3I#&3, FFEH5, W HFRREHR:

I/ ¥HEHRE, FREE ~ ~

conn.setAutoCommit (false) ;

TR IA AT i F Connection #2441 getAutoComm1t()7‘i/£ﬂ€JElE]1? L%?%B’J EZK’J%)U}%—Q
—HHEFEZ G, FBFET LM —FEE)# Statement X1%, €7 T Statement MR Z &, A LAk
ITIEE £ % DML iE6), I FARIBAR:

stmt.executeUpdate(...);
stmt. executeUpdate(
stmt.executeUpdate (. )

XL SQL iEA) BARBIAT T, (HiXEe SQL i AT SA AR, FABEZEERLER. W
BT ) SQL EAJARAT ez, FER AT LA Connection EI’J comm1t()7:7/i’:5i€%x$%, ﬂﬂ?ﬁ@ﬁ? zN

/] REZHF

conn.commit () ;

I RAEE —4% SQL EAJFAT R, NN %A Connection [¥] rollback() /7 V2K [EVR HH 55, 1 NS FTR:
/! FBIEHES

conn.rollback() ;
OB HBIR: ~ - et et etk —— — — s — -
%R E, % Connection i 5| —/~ k4 2249 SQLException A% i, ZA4WELIEET
B, FHELLAFHRR. EFREFHRKTZFT, WERAFFTAERTIANE I
o
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THEFEFFRTE T 2452 AR A H () SQLException S I, R4 HEIEIRHS .
FEFES: codes ) 13.7\TransactionTest java

e : ¥ e U <

R AEARE R R R FES . RRESINAN, HFREERFL ARG B4 FHUT
F%E 4 %4 SQL iff) (DAL I, RFEEAHITIRIMEARRER, ZRERAGILE, 51&%
FPARIER S5 R, BT % AshENR.

Connection t 32t T ¥ & v &) £ [0 /1% setSavepoint(), Connection 324t T BN J7 23k % B o a] 4.

» Savepoint setSavepoint(): 7E4HI S &P EIE — MR LA M FE A, HIBRERRIZF LM

Savepoint X1 % .
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> Savepoint setSavepoint(String name): 7E4A7HEFAIE —NMEA R AR A, FFREAR
1% [a] S5 Savepoint XJ % .
T H R, BCE R A] AR KK AL B R E AR, [RIDh Connection [A178 218 12 A (8] s, FFEAS
FEARYE A% IR I, 1 AR YE H A) S 6 S BIPE¥), Connection $2£1£ T rollback(Savepoint savepoint) /7%
[BIFRBFE & 1 [A] £

»» 13.7.3 Java 8 t&3gpyHtEEFh
JDBC 424 T — MR EH T RE, (AR TN, 24 SQL EAPEHAE K — s e w7
Wk, FEIF AL .

B BRI = 5o o i i e 8 e A DRSS e = ey E = s £
0% P F EAHLINAF B R E AR E A X H, T vlil 1298 A DatabaseMetaData 44 |

supportsBatchUpdates() 7% ik & & & & B 338 F 2 T X IFE 247,

ARG FH b BB A 7R B SR A — A Statement X5, SR JEFI %X % 1] addBatch() /7754 £ 4% SQL &
)[R I SCBR S 3K, 5% 5 A Java 8 4 Statement X 5874 (1) executeLargeBatch()( ¢ J52 7 1] executeBatch())
JE R ATIXEE SQL BEA) . REHEEHAE TR —4 SQL iE Ay 5% Wi )10 5% 4 FU T fig i i
Integer MAX_VALUE, it i%f# H executeLargeBatch() /774, 1A /2 executeBatch() /7% .

WA B YE T Al ST AR SR

. Btatement stmt = conn. createStatement()

// {#iHH Statement ﬂﬁl&%%% SQL iBf])
stmt.addBatch(sqll) ; ‘
stmt.addBatch (sql2) ;
stmt.addBatch (sql3) ;

/1 FINAT T SOL
stmt . executelargeBatch () ;

AT executeLargeBatch() /77245 i& [A]—A™ long[ 1504, K4 1# A Statement $44T DDL. DML i&fJ#B
B[] —A long {8, M#AT % %« DDL.DML & A ¥ 2R [ 2 A long {H, £ long {HHLAL AL T XA long([]
B . SEAEHEE BT addBatch() 7 VI T select B ifliER], FEIFH HE HINE IR

B T AR R T LLIE MR AL B R, DA AEREE BT R ERENU D AN S, i R R BT
AR, WAL R B R BRE MR 2 ATPIRES . A TIABIX MR, R ROXTEFF ih 4t i AE
ZRISERH BENRAE, RIGFRBEERTEN, YHEBEPITERE, R HS, HFIKEZH as)
A, AR BT R

/] A AT E B E AR AT AR A

boolean autoCommit = conn.getAutoCommit () ;
1/ KM EshRAS ; :
conn.setAutoCommit (false); ;

~ Statement stmt = conn.createStatement();
// ff statement [l HIEEZ 5% SOL A
stmt.addBatch (sqll) ;
stmt.addBatch (sql2) ;
stmt.addBatch (sql3) ;

// FRRAFA) SOL i)
stmt.executelLargeBatch() ;
/1 RS

conn.commit () ;
/7 WRSLIRA I E SR AR

conn.setAutocommit (autoCommit) ;
.*.
- -*. XEE oo
MySQL # & #TIE 2 F 4R A R X executeLargeBatch() 7 7%, *tF4L48EIK3) R L
# executeLargeBatch() #9157, T 2 484R R A% F 4 4249 executeBatch()7% i%.
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) 13.8  SrHT B A B

RIS, RFEXHR & EHERIATHA (O, i) (R, B3 (UD. MiER (D) %5 CRUD #:1f;
(HPER LI, F27 5 ol A RIS E A R AE B, BIangaE E R MBERRG R FIEE. Bk
bb, Gn SRA AR P A A R 2 e R TSR LA R TR, IR TG DS/ Hr B A G (5 B

»» 13.8.1 {#F DatabaseMetaData S #i#iEEES A

JDBC #21it T DatabaseMetaData It e 5 ¥ 2 3% e 0t N 3048 2 (1) /5 B, i id Connection 2L
getMetaData() /7 15t AT LASRHCEHE 22 X6] N [#) DatabaseMetaData X} %

DatabaseMetaData % 138 % HH X 2 F2 P (S i $2 ESe o, 3L H 21k P T 8 2 5008 1 (0 M oA
Ko A8 FHZAE T H I B T b BRI Z HE 2, U R Tk 5 2 AN B0 e — 4 A S R
— B N R P T B AR 2 AN AR R [ V)4, By LAA 20 FH %8 D R 46 R 2 B FE R ThRE, 1t
i FH supportsCorrelatedSubqueries() /7 V2 2 & 42 15 A] LA H GG 7 #51f), sk % 8 H] supportsBatchUpdates()
JTEB R A A LA b 5T

F% DatabaseMetaData /772 LA ResultSet Xf % (LR [EIEH(E B, RG] ResultSet 1% 7
i (i getString()F1 getint()) B A] MIX4E ResultSet Xf & P fREUEHE . R E WG BATH, MPKIR
[A]—/™%% ResultSet X% .

DatabaseMetaData [{J1R £ J7 1 807 B N —> xxxPattern #0775 8, X H [ xxxPattern A~ 42 1F 111
FKikA, M2 SQL BMHNFERH, MHASS (%) RRMEBZANFARF, HHTFTEL (O REA
FF. EEFEHNT, WRIEEEEFROSEEREN null, BRZSEAE T E L&

FHEFE L DatabaseMetaData 734 T 24 H7 Connection FEFEXT N &4 FE ) — S AR G B, 4524
AEHRE R & 2 /D8R, 1765 FE, student table RIEIRS]. F8E. A% ER.

ZFEH: codes\13\13.8\DatabaseMetaDataTest.java

public class DatabaseMetaDataTest
{
private String driver;
private String url;
private String user;
private String pass;
public void initParam(String paramFile)throws Exception

{
// f#F Properties JERImEkaE t
Properties props = new Properties();
props.load(new FileInputStream(paramFile));
driver = props.getProperty ("driver");
url = props.getProperty("url");
user = props.getProperty("user");
pass props.getProperty ("pass") ;

}

public void info() throws Exception
{
/7 ImEIESh
Class.forName (driver) ;
try(
/7 SRICEAR P e 4
Connection conn = DriverManager.getConnection (url
, user , pass))

// 3KH! DatabaseMetaData X%

DatabaseMetaData dbmd = conn.getMetaData();

// 3REX MySQL X HFIprHREH

ResultSet rs = dbmd.getTableTypes() ;
System.out.println ("--MySOL ¥ FHIRLEEZR--");
printResultSet (rs);

/7 ZREL A0 K PR A i B
rs = dbmd.getTables (null,null, "$%" , new String[]{"TABLE"}) ;

System.out.println ("-- 4 HTHCHRMAE RIEIERER--") ;
(635
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printResultSet (rs);
// 3KEL student table R
rs = dbmd.getPrimaryKeys (null , null, "student table");
System.out.println("--student table R EREE--"):
printResultSet (rs); ‘
/7 FRECARTEEE PR A A L A2
rs = dbmd.getProcedures (null , null, "%");
System.out.println ("--4pi¥EERENE#HLIEER--")
printResultSet (rs);
// 3KH{ teacher table Ffl student_ table . [A]{)4p LK
rs = dbmd.getCrossReference(null, null, "teacher table"
, null, null, "student table");
System.out.println("--teacher table Ffll student table F2 [A]"
+ "MAMELAR--") ;
printResultSet (rs);
 // 3REY student table R[4 HHHEF , | o
rs = dbmd. gatColumna(null, null, "studant rablal gy 0
~ System.out.println("--student table %B‘Jéﬁﬁ%{%ﬂ-—") g
printResultSet (rs); .
}

}
public void printResultSet (ResultSet rs)throws SQLException

{
ResultSetMetaData rsmd = rs.getMetaData();

// 3TE} ResultSet A FIFRH

for (int i = 0 ; i < rsmd.getColumnCount() ; i++ )
{

}
(System out, prlnt("\n"),

// HTE1 ResultSet B[4 H¥HHE
while (rs.next())
{

System.Out.print(rsmd.getColumnName(i + 1) + P\gEiy«

for (ipt 1 =0: 1 xlrsmd.getColumnCGount ) 7 'iI++)

{
System.out.print (rs.getString(i + 1) + "\t");

}
System.out.print ("\n");
}

rs.close();
}
public static void main(String[] args)
throws Exception
{ ‘
. ‘DatabaseMetaDataTest gdr = new DatabaseMetaDataTest(),
dt.initParam("mysql.ini"); ‘ .
dt.info();
5
}

TR R AR E ARG L 2 {# B DatabaseMetaData 4347 54 PE {5 B IR BIAIE . 21T LT,
¥ 7] LLFE 338 i DatabaseMetaData 43 Hr 504 FE A5 B 45 5 .

»» 13.8.2 ERRAFRSIABEERES

B T AT LM# ] DatabaseMetaData K43 #7)i /2 ¥4 AR B2 4, SR O G 2 N FH A Fe P 4 FH 0 2
YEPEAR G, AT LA o A ) R ﬁi%%*ﬁﬁﬁ%!ﬁ{é Bo B S23R%], RGER AT 7,
I S B TR B B R A T e, R AR A RE AR L, AN REIE OBl T I R

)L—I—Ffvh‘ BB AR R G RN P £, AP TUBLERZRRREF |
6448 #45 8. 3+ F14% MySQL #= SQL Server XA #9438 &, ©MNERMLE—ANF s@zwm :
R A s ? Sk, RAAAELTAE, 7 REEE R AN, FHLEEHA S |
P& AL &8
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MySQL ##% E{# FH information_schema ¥4 FE R R F ARG R, EZHWERRES T KERLER,
HHARZKRMFELENLWT .
tables: F7 MU E B T A HIERNE B
schemata: f7BCEHEE BT A HFEE (5 MySQL 1) Schema X% ) 115 B
views: R EEAEMEREER.
columns: f7JBCEHRE FE AT A 5115 B -
triggers: {7 CECHE e BL T Ml R 28 1015 R .
routines: 7B PE B BT A A8 I FE AR 215 R o
key_column_usage: £7BCE#E 2T R LARMEE R
table_constraints: {7JBCEHE B AR KRG B .
statistics: 7 /ECEHE B R 2R TI1E B

MIX L R G 3% T A B8 PEAS B EANHER, Blan, 35 ZEH4AT MySQL ¥R EF a8 £ /0%
PEPELAHVEAE R, WATLAE#) schemata RER; MR FEB MR EEIEEFHWLIEIEE, WaTLL
] tables RAER: WRFTEE MR EEIRRMESIMEIESI, AT LLEH columns BLEE. B 13.23 &
A THESREREMFTAREIEE. select_test HIEENLSIEIER. student_table FIFTHBIEFIH

VVVYVYVYVYVYVYVY

“ -
. %

SQL ) K HAT R -
!ysql) select * from schemata; !‘
| CATALOG_NAME | SCHEMA_NAME | DEFAULT_CHARACTER_SET_NAME | DEFAULT_COLLATION_NAME | SQL_PATH | P
| def | information_schema | utf8 | utf&_general ci | NuLL |
| de | mysal | utfs | utf8_general_ci | NULL |
| def | performance_schema | utfg | utf8_general_ci | NULL |
| def | sakila | utfs | utf8_general_ci | NULL |
| def | select_test | utfs | utf8_general ci | WULL |
| def | test | utfg | utf8_general_ci | NULL |
| def | warld | utfs | utf8_general_ci | NOLL |
7 rows in set (0.00 seoc)
juysql> select * from tables where table_schema= select_test’
| TABLE_CATALOG | TABLE_SCHEMA | TABLE_NAME | TABLE_TYPE | ENGINE | VERSION | ROW_FORMAT | TABLE_ROWS | AVG_ROW_LEN "
| def | select_test | student_table | BASE TABLE | InnoDB | 10 | Compact | 10 | 18
| def | select_test | teacher_table | BASE TABLE | InnoDB | 10 | Compact | 3| 5!
2 rows in set (0.00 sec)
nysql> select » from columns where table_name=" student_table’ ;
| TABLE_CATALOG | TABLE_SCHEMA | TABLE_NAME | COLUMN_NAME | ORDINAL_POSITION | COLUMN_DEFAULT | IS_NULLABLE | DATA' |
| def | select_test | student_table | student_id | 1 | NULL | NO | int
| def | select_test | student_table | student_name | 2 | NuLL | YES | var
| def | select_test | student_table | java_teacher | 3 | NULL | YES | int

B 13.23 ERARZERANBIEERER

»» 13.8.3 EZEFESESHAN

A 2R S T B 5E M — M SQLyog N AR, XN HEFHERBELIEE. K. 5I15ER
Bl — B, Xt 7 E A F DatabaseMetaData K #T 84 215 B, B0 FH MySQL RG R Ktk
FEER.

WHEME, WHRMH DatabaseMetaData K4rHr ¥l FE(E R, WEA E L KBS BEE R, NARE
Pl MBI FE T % (H AT RE e IR BUR FEE M E 2 4015 .

15 F B PE R R R AW BRI R G5 BA B InHER, (B H RAR WA HR
BIEERE™E, RAXMTES B8R F R ET TRENEEEZ L.

Rk, MREFERBEEERGR, B ZEIEERI M TR aE, WA A Database
MetaData K T fi# 1% 04 X FERLL T g . 584 7] B8 H BLIXFE — g Ol : X 1 JiC 2 3088 FE 2 FF (R Th e
B4 FE IR sh ¥ B IRt % ThRE, RBIFE— AR %Ih6E. 1/ DatabaseMetaData | A& i HLX F
o]

WRTEAREH T EERE ERBSNR, Pl EEERERQE 2 OEEE. HiER. HNE.
Rl ERE, WRHRGEERSENEE.

XM AERE

1637
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o S S S P S SR R o
E,T. o R A E R F G RN LA BAF6E A, 424 T L8 it DatabaseMetaData 49
Q getDatabaseProductName(). getDatabaseProductVersion()7 i% & 3K BUR B 238 64 = 5u 4
F* S A5, i 5T vA il if DatabaseMetaData #9 getDriverName()#= getDriverVersion()7 % 3K |
IRIR 542 5 4 Ao 3R B A2 5 AT

1139 O R A ALk

B G () S S G P R ARFE B R IR I ERAE, 722 Z S5 RS, X Fh Bt I (I FE 2 Xt
R tERE It 2. BT AAR 7 GEE DriverManager $REGE#Z ) 3R15 508 FEidER:, —
AN P B BB 0] R — AN BEEE PRI, B R VE T TF — /N B, A FH 58 Ja S B G PR E %
PEHFT I . RPANEB E R LRI T

B R IR o T Rt MR BB, REE R N RE IR, R IX SR
R —EH . BRI R SR B e, O] PR, T WER B O A7 13
AT, A 52 /e AN F S A BE s, R BB S RIa g S8t .l Al HIER, BRI
R RIBIT % .

PR, A AEAR R B (Resource Pool), T vk T8 Ui (AN &1
K. BTG IR TR b T RO FEE A TE K . B, JDBC 2.0 MBS I T B A iE
Bt B . B PEIE R & Connection Xf %W 1) o #da Bt ) -S4 F .

> KR AR IE R .

> B L

> ﬁ%?ﬁﬂ@%’]‘ﬁ?ﬁﬁo

> ARG I A

JDBC B’]iﬁliﬁﬂ?:@%f&ﬁﬂﬂ javax.sql.DataSource K& 7x, DataSource & —NME T, 1% CUEF R
JAR45 2% (fnl WebLogic. WebSphere) 2 t50H, A —LHFRA AL (41 DBCP Al C3P0 45).

©0! ﬂT ;o e e e s e s s s s e o s e s s e s s e s s e e— e,
DataSource ifi & kA A B R, € QA kN Aok i 0T BH AR, 29K ez |

# 3e. DataSource #: A &4,

AHTAFT EA GAAEAT i R S5 8% OB IR SE I, £ 2224 DBCP F1 C3PO P A U i B4 U SN«

»» 13.9.1 DBCP #iEiR

DBCP /& Apache #4F3E G F I FFIERM S, XIERMKBUZ AR T 7 — DM IR RS
common-pool. 157 EAL FHiZERM LI, WINAE RGP RN R ™A jar X

» commons-dbep.jar: R K SZH

> commons-pool.jar: %+t S O o

% 3% http://commons.apache.org/3i y Bl 7] ' % commons-pool.zip F commons-dbep.zip P4~ Hs 46 3
il R AR X AN SO BR AT 45 21 _E IR BB AN JAR SCF. A TR P ERX A JAR 30, Nzt
TR MBI R I HA2H (LR inz] CLASSPATH i3 &),

Tomcat (3% 29t 1E 2 K ZOE B M SR o« B0 PR it e ] LA N F AR &5 a8 354, thmT A
N AR P A2 A H & T@B‘JﬁﬂﬁﬁﬁT(BTﬁ}ﬂ DBCP ﬂﬁ?ftﬁﬁlﬁﬁ?ﬁ%mﬁf

/1 BIBBIRIEN SR

~ BasicDataSource ds = new, Ba31cDataSource()

"//ﬁﬁﬁg@m%mwa

ds. setDrlverClassName( com. mysql ]dbc Drlver")

/) BRI URL
ds.setUrl ("jdbc:mysqgl: //localhost 3306/3avaee ) ;

/] BEEBRBIRERN P 4
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ds.setUsername ("root") ;
/7 R P R
ds.setPassword ("pass") ;

[/ BBEBIM IR

ds.setInitialSize (5);

/] WREEMEZ WA Z D INEEER

ds.setMaxActive (20) ;

/] WEEEBTEASR 2 2R NERE

ds.setMinIdle(2)

R IR ANE S B AR, BARELMEN A Z A, RSB EEEN T, BN N A
PANEIRWEE AT B w, AN, AR RERAT K EIR . @GR AR ds
W E K static i AR, I HLAEN GG N SZ BIRT G AR E X 5, Ry o BT 7 B2 SR OB i e 11
H T EH VT )% ds X5, FESREUCEERE &I AT . 1T DataSource 3R HUEE B & B AL = B 21 F -

// I HCE R IR R P

Connection conn = ds.getConnection();

MR EV MGG, FEFE AR AT — PR R PR, W FARRE BT R

/1 BT PR

conn.close () ;

B E AR 5 8 S SR BRI EE R, EAGEEIE PEEER N, R Esat, it A%
i ] LA P 2%

»» 13.9.2 C3P0 #HiER

FILLZ F, C3PO HEVEMERET M —%, Hibernate MEHERF(F FH iZi&EHath. C3P0 AL ATLLH
ZhiE PS8 FH Y Connection, 1] LL B 515 Statement 1 ResultSet. C3P0 iEEM TR R A A 1.3 LA
I IRE, #EFEFH 1.4 LA LR JRE. WIRTFEMA C3P0 &£, WINAERG PRI T JAR 3.

> ¢3p0-0.9.1.2 jar: C3PO it 1) 5LH .

% 3% http://sourceforge.net/projects/c3p0/ufi £ Bl 0] R4 C3P0 HIEIE I RA, FHEREH/E—
¢3p0-0.9.1.2.bin.zip X4 (RASAREAX A, L4304, BInT{E 3] Eims& 3 JAR X

NS E I C3PO i Bt SR 15 B ek

/7 B R S

ComboPooledDataSource ds = new ComboPooledDataSource() ;

/1 BB e B P BT 9K Bl

ds.setDriverClass ("com.mysql.jdbc.Driver");

/7 REIERBIEER URL
ds.setJdbcUrl ("jdbc:mysql://localhost:3306/javaee”) ;

/] EEEREBIEPEMR P 4

ds.setUser ("root") ;

/] BB RO P T

ds.setPassword ("32147");
/] BEER B OERR

ds.setMaxPoolSize (40) ;

[/ BB R /N E R

ds.setMinPoolSize (2) ;

// WBERL VI EE

ds. setInitialPoolSize(10);
// REEEMMEAF Statement MBAR

ds.setMaxStatements (180) ;

FEFR 7P B8 C3PO R K 77 V2 55 AT T/ 43 1 1) 2 DBCP JE 823t (1) 77 1 AR ABL, BUAEAS AR RE -
— HIREL T C3PO &R f5, 27 FIAE AT LU an T ACHE R IR HOEE A %
/1 BASEAR PR

Connection conn = ds.getConnection();
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Wl 1310 AFAE

A FEMARAER) SQL BRI YRR, MR AH T R REERER AT R KARMER SQL 187 MAHGEE,
fu%5 DDL. DML. ¥ EMIER . ZREERB N FEMER). AEE LU T IDBC U &7 17 i
TEAP IR, QSR MBEER FEW S, REIEUEEERE, $UT SQL ER), AFEHATEREE.

ARZELESN G IDBC B FEV5 17 B PEAH JHi# T Statement. PreparedStatement. CallableStatement [[X
BIABER, FENAE T WTab B EHE R Blob 5. AFIENA T FSHKIR, BFEWAEIRAER SQL
B AR IAT A IEHIRITE IDBC HfE AT F5 . AFERENH T WA DatabaseMetaData. &
GRKRDTEARERG R, g TR RERER, =T A IR EIE IR I A% .

»>» REL4%3]

1 Wit— MEEHATREFEBER, TERFEBRES. Mg, &5, Witk B (EHD
LER. FFR— M REMRERF, B/ ZEdER P e, mgids, walgkos e Bics,
HaRERA. . EESLAGEHER.

2. FFR CS MBI PRHEEERSE, ERLIAARM: © FEEHE, AFEEEMNL. TEE
BEF (L EEEPHTEA). HEREEE; @ HEWS, SREEWEBERE RE\EME. B4,
HARFD) . MERP (SRWER, HIEFEBLAHERFE, 8RR, SANHERN.

3. JFA& MySQL /& #%, IhEEHXLITF SQLyog.
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M JDK 5 FF4fi, Java 840 T XF 70E#E (MetaData) fHISCFF, 3t/ Annotation CEPyEAR, thakiHliF
HERE), IXFf Annotation 55 3 T ARNERE —EMX . AFTNHIF) Annotation, SR
9B R R bR IE, X hRiC ] ATESR 1. N4, ST EG, FFPUTAHIN A EE . @ e A 1
FEFFF RN AT UAEA SRR ZEREN T, R iIRA— S 2RER. RIEBa TR, K
TR TR AT DL X 2 kb 78 45 BT 50 Uk 5 BT E .

Annotation $&4t T —F NP EZ W B ICEIR I 7L, MELL T TH KA, Annotation RIS ST —
FE, ATHTEMEL. 28, MIIESE . 5k, B, 248 /R R A Y, X8E B A7 #%7E Annotation
] “name=value” %+,

.
g -;.i[_ 3 i .
Annotation & —ANE T, 25 7T Al i R4 R KIREE 2 425 L F 49 Annotation 2 %,
R Ei8 i Annotation 3t R RIRFFIEM L TMIE. HFEEE AT PEA Annotation
#) ¥, , A 49 Annotation 45492 java.lang.Annotation 3£ 1, H#IEe4-EMAY.

Annotation REB R AFEFICER (K. k. AR RS) WE . [HE4EHIZ, Annotation
AN MR PR AHAT, L. MER Annotation, fRAZERLGL I—HAT. W RAEILFRFH K
Annotation 7EIZ 1T — @ MMEH, RAEFEMEER T AXS Annotation H{I{E BREAT Uy il FlAb 3,
Vi 8] F1 4 ¥ Annotation (1) T E.4FX APT (Annotation Processing Tool) .

m ,‘141 g AX Annotation

Annotation WAZIAF ] T HokACEE, T H A T7H2HL Annotation A& I GEHE, T HESRHEIX LT
BE B ARSI T RE . 7 RGBT Annotation B85 #, 56F —F Java #2449 5 234 Annotation
(1) ¥2i——1# F Annotation i ZEAEH AT G M@FF 5, JFHE1Z% Annotation i — MEMFHEH, H T
e SCRFIMFE P T3 .

5 ANFHEAY Annotation @1 F

» @Override

» (@Deprecated

» @SuppressWarnings

» (@SafeVarargs

» (@PFunctionallnterface

1 5 AN A Annotation H [ @SafeVarargs #& Java 7 $i1 ] . @Functionallnterface # Java 8 i1 ).
iX 5 NHEA) Annotation #iE XAE java.lang BT, 38 AT LLEE B EATH API SCRR T ##5 T &A1
IS 2475

>»» 1411 REEZEERXEFAE: @Override

@Override Wi A2 FH K $8 & LB BN, © AT LBk — AN TR I0E 55 KM k. WA
@Override f& 5 T 28 Apple (1) info() /715U 5 K I7 .

2FEE: codes\14\14.1\Fruitjava
public class Fruit ;
. { e . | o .
public void info()
{
System.out.println("/KEM) info Fik...")
}
} i
class Apple extends Fruit
{
// ffifi@Override ﬁi?ﬁﬁ&ﬁﬁﬁgﬁﬁfﬁﬁ
QOverride
public void 1nfo() :
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{
System.out.println ("IEREEHKEMK info HEk...")
}
}

ik EFER, WRELZF/EAHFE P F@Override H{EH, Fh@Override FI1EH 2 &5 Urdn i
WA XN VR, RIERKEQ G MO T EESN I, SN SmEHE. @Override 225
BhFE T b1 38E G — SRR AR 1%, Bl andt i Apple K [ info JTEA/NLE R T inf0, IXAEH) “ICHER”
A]HE 2> A Ja WHEES I ) B KBRS

o BB ¢t et e e e — —
&T FRALHAFHE P A PHAF Struts 1.x AERTAZF 2EF5 {2 Action 897 i%: 24 |
Q AR F 4ty Action 2K, FEF execute()H &, 128 T Struts Action KK 2 @449 execute() -
© kAR, BEAERBAES execute()F kM FIEE L B E—— XA E |
| e, iR A TR, RAEATH R RIS RR B R, S RA TR
AR R BRI AIR, WA TS execute()F kMM T @Override 1545, st |
SN YN

WA Apple 254 /) info iR IRE K inf0, 4aiFFeFabd HELA FEHRIER:
Fruit.java:23: fiR: FFEASE e LI EARK ik

@Override

1 AEER

.%‘
- -1.‘.;_ §£ E "
: @Override R #1546 7 %, TRISAF A2 5 LK.

»» 14.1.2 #rRBEidl: @Deprecated

@Deprecated I TR R EARFIOR CR. HES) cidnt, HIHAREFEH SR 12K, J7ER,
A S MBS . W FFEF SR E Apple K1 info() 77 Bk i, HABFEFF 1 Apple 2811 info()

FEFEH: codes\14\14.1\DeprecatedTest.java
class Apple

{ ' ,
// EX info Jriklidht
@Deprecated
public void info ()

{
System.out.println ("Apple [f] info J7ik") ;

}

}
public class DeprecatedTest

{
public static void main(String[] args)

// FHE{ER info () JERH &g i %
new Apple() .info() ;
}
}

AR R AR AR AE R T Apple ) info()77¥%, T Apple K E X info() T iEM A T
@Deprecated &1, XWZTEDEN, FLELTIREFHRES.
"y
grie -*‘;_ 35 "
* @Deprecated #94F ) 5 S A% 28 F ) @deprecated F#7iTd91E A X AARRE, 12€/144 A
EAE, AR IDK 5 4 XHFeEm, RIAMEIAEREE (/*.%3n) +, M
ABRA THMEATHREFEL, hik. £ BOF,
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»>» 14.1.3 HHI%iF_ESE: @SuppressWarnings

@SuppressWarnings 57~ #1% Annotation BT FICHE (LLEEZETF GHZ P HITA TuEk) BN
BRtEE MR 1F 2% . @SuppressWarnings & — BHAFH T B FCEZMTE 7ok, Flw, FH
@SuppressWarnings &1 AN KEUE BR A IFIFEE, R B B 1) A EE Bon 5 —
A A %BZ@???%%%@WEX%E%EW’I\%@%%%O

EEEHNT, mREFPEHERZRRGINES ST IR FRES, AT 8 AIXM e
&, W] LLf# F @SuppressWarnings 1&4ffi. FHFEFEE T 8A @ HZ B MR iF s,

EFEH#: codes\14\14.1\SuppressWarningsTest.java
/1 RAEA K GRS

@SuppressWarnings (value="unchecked")
public ;cla,,ss Su;;pregsWa;rg;LnggTest
{“’rf L i f‘
public static void main(String[] args)
{
List<String> myList = new ArrayList(); // @
}

F2 7 o R A 4 <~ A XA 4 F @ SuppressWarnings >R 5% /4] SuppressWarningsTest 2 B ({1 BT 5 4 i 25 % 15,
ik LR A S E B G as B s o W R MIBRFE P A AR, BEERFRIOLE B %
FERESE.

IEan R e AR AARBS BT B B/, 2448 F @SuppressWarnings Annotation 3K 5% 4 1% 25 % &5 1,
—EBELEFES B A# A name=value /£ k1% Annotation [ R B K EH. < T Wk Annotation ¥
ik R AR RIEE P A.

»» 1414 Java7 By “HEi5h” EE5@SafeVarargs
AU A Gz BRI, /v T W FARRS AT e S BUS AT I 2 .

List list = new ArrayList<Integer>():;

list.add(20) ; // BMCERM5IR unchecked 7%

// FHEAHESIE “REMBRELR” BS, éﬁ'& BTN SERIER
List<String> 1s = list; // @

/7 BREVR 1s BREE, WFERBRESRETH R
System.out.println(ls.get(0));

Java 05| RIX PRI R RFR N “HEVS 4L ” (Heap pollution), 438 —MNANHHZ B XTSI 4E — Ny
ZRMARRRN, S RAEXR “HEEE”, W EOSHAFREIR.

XTSI TTE, ZHSHRRRZR, XWERS FE “HEmi”. flmn T THEE.
F2FFE#: codes\14\14.1\ErrorUtils.java

public class ErrorUtils
{

public statlc void faultyMethod(Lxst<str1ng>

// Java %%Tjni%mm&, B hstarray R&&&%ﬁt Tisel] &tﬂ
// HEHE T List<String>REA T List, BERAET “HE5H”

List[] listArray = listStrArray;

1 List<integer> myList = new AgrrayList<Integer>()r Al
' myList.add(new Random().nextInt(100)); Achgle |
// # listArray B — T ERHY myArray
listArray[0] = myList;

: String s = listStrArray(0].get(0); -

LHEEFPRHGERBESRET B, BT ZFEENESE List<String>.. K8, N
AR TS AH G THA, (B Java XAZFHZ RIS, IR BEFE List<String>... 24 5% List[J4bHE, iX

5 listStrArray)

Il [t .
e R
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BHRAET “HEGH”,

7E Java 6 UL M BLIRRACH, Java i i 2%iA N faultyMethod() /758 WA 8, BEASIRREHR,
HEERRNES .

FREAZ TR, Bl FREF

F2FiE#: codes\14\14.1\ErrorUtils Test.java
public class ErrorUtllsTest R

{ U

éﬁbllc static v01d maln(string[] args)
ErrorUtils.faultyMethod (Arrays.asList ("Hello!")
: , | Arrays.asList ("World!"™)); @
} ‘ :
HIFIZIETFHESEOS IS5 K — unchecked B . X4 unchecked g%ﬁﬂ@thiﬁ “IL”:
X SulyMethod M B A AR, RSN SIRT— W

e " 9 }i‘ » ;
| rELAUEAAT HRFRT, AREFEATLLEOTRBLI L
ClassCastException 5% .

M Java 7 FFif, Java GRiFSHK ST E MR E, Java HRiFESAESRIF ErrorUtils Rt & &k H—4
WP RIS

. ErrorUtils.java:15: ¥#: [unchecked] ¥k vararg 2K#H Llst<8tr1ng>a§yﬁ—j'§a§y§;§
publ:.c static void faultyMethod(List<string> i listSttArray) ¥ o

A

1 Mg : J , A

AT L, Java 7 AEEXﬁ?‘iF&WEJﬁi& “HEEYY BE, XERIEFRE “ER” tiF SRR
FrH ] BEAFER) “ Wi 7.

EERLRE, FREAFEFRXNES, WalLMERm T =770k “MH” ZMES.

> 1 Fl @SafeVarargs 1&1fi 5| R AZE & i) 5 1L B IE 48 -

> 1§l @SuppressWarnings("unchecked") & ffi .

> i3 {# F-Xlint:varargs 2T .

R, BB, BETLUERRE —FMEEE My, JUHZEH@SafeVarargs
B RAZE & T B 28, E R Java 7 BT AINH] “HEs g BEREEH.

1 S F2 718 @SafeVarargs 151 ErrorUtils 289 ) faultyMethod() /7325, W4 1% b PN FE PP it AS
SR BT ES.
»» 14.1.5 Java 8 ByFE £ #ZE O 5 @Functionallnterface

AT 2485, Java 8 ¥laE: WRBEOFRE -AMEITE (TLEEZMERINTTIEERZ A static

JE), 1% O 2 R %4 0 . @ Functionallnterface 5t 2 FH >k F8 & 34N O 02 s B E 1 . B,
4 R #2571 Fl @Functionallnterface &1 T s & # 1 .

8 &ﬁ:: ......................................... —
") 3k X 4E 0 352 4 Java 8 49 Lambda &2 X 2449, Java 8 AiF1%£ /A Lambda & i& X I

Q A3 HH X0 654, Bk Java 8 £ 1340 T @Functionallnterface.

EFiEHE: codes\14\14.1\Funinterface.java

@FunctionalInterface
public interface Funlnterface

{
static void foo()
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{

System.out.printlin("foo K k") :

}
default void bar()

{
System.out.println ("bar BRIAHE") ;
}
void test () // ﬁX“‘*AﬁHﬁﬁ‘&‘;
} ,

ik LR, W REZZFEAHERF P I @Functionallnterface 5 {{£H, X4 @Functionallnterface
/\Emﬁ?ﬁéﬁfﬁﬁﬁ/\%ﬂ RIEZE O RGBS MR TE, T SmFHE.
@Functionallnterface =% & # BYFE /7 bk S — LK b=, BN, 7E LT Funlnterface 2 119 F 384
—MBTT% abe(), G AR IR BN T R TR OR -

FunInterface.java:13: 4%i%: B4 @FunctionalInterface
@FunctionalInterface
FunInterface AEFHHAED
fE 1 FunInterface shREIZ MMM HS
o A’f‘*ﬁ

g -* }; i Ew
: @Funlnterface R fef54h3E 0, REEMEAF L2 5 LK.

14.2 JDK ff)JC Annotation

fiesnonnsmm

JDK B& T 7F java.lang FH#4ET 5 MN3EAM Annotation 2 #), JE7E java.lang.annotation £ FHEHET 6
/™ Meta Annotation (JG Annotation), HH'F 5 /~JG Annotation #H T & HAth ¥ Annotation & X . 1
s @Repeatable %[ 1T & X Java 8 B EE M, AFFHSESRNFMCAE. AL FH
[f] 4 1~ JC Annotation.

»>» 14.2.1 {EFH@Retention

@Retention HFEH T1&1i Annotation & X, H THREHIEMiIM Annotation W] LALREH 2 KK} [a],
@Retention 47— RetentionPolicy Z%! (] value il A 224, Jfr LLAEH] @Retention 4754 i% value &
A RRE(H -

value B 73 A8 & [1(E R B F =1

> RetentionPolicy.CLASS: %ii¥ 25448 Annotation ic3&7E class 3L . *4iZ4T Java 250, JVM

ANH[3REL Annotation {5 B X ZERIAME.
> RetentionPolicy.RUNTIME: #ii¥#% K4t Annotation id5%7E class CAFH . 4IE4T Java FEIFHT,
JVM AT 3K EL Annotation 15 5, #2/7 7] LU 5 3R EZ Annotation 15 B -

> RetentionPolicy.SOURCE: Annotation R {f B ZEIRARES ., 4uida% H % 31X PP Annotation.

R R SRR R, ST EAEA value JEYE{E N RetentionPolicy. RUNTIME ]
@Retentlono {iff H @Retention JG Annotation 7 Tmﬁﬁ ﬂﬂ RIS A value EFE‘%{E

- %}L"FEB{I Testa);ale
‘@Retention (value« Rete tlon
public @interface Testable{}

Al R W RS A value $RE{H -

// EX T Testable Annotation ¥¥i4mites HiEEFH
@Retention (RetentlonPollcy SOURCE)
public @interface Testable{}

AR A 4 FH @Retention JC Annotation B}, JfAJH i value=RetentionPolicy. SOURCE ] /7 Xk A
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R R AR R B, XA Y Annotation [FIY AR & 44 4 value I, FEFFH Al LLE$4E Annotation J&
G5 By iz R A S HKE, Jo/if# H name=value FEA .

Qo BEIR: < e —— e —— —
o RAE R IR A EZH value R X 482480, WAEFZIEMBHE T HEEZEM |
JE 09367 2487 value A 0 L2 091E, RIAEA “value=Z /4> 49 X,

»» 14.2.2 {EfH@Target

@Target th L BEE1—> Annotation 5& X, ‘& TH8 € # &) Annotation & F T 151k LLFE Fr
JG. @Target JG Annotation B & —AN 44 value IR R A&, 1% A28 & (E R RS20 F LA .
ElementType. ANNOTATION_TYPE: #5E1%%l% 1] Annotation } BE{£1fi Annotation.
ElementType. CONSTRUCTOR: ¥ i€ 1% 5l& ] Annotation 2 A& it & 25 .
ElementType.FIELD: #55E 1% 0% [f] Annotation 2 GEZ 1Ak A 2 & .
ElementType. LOCAL_VARIABLE: i€ iZ#M& 1) Annotation 2 BB 7 AL & .
ElementType. METHOD: #5 & i% 0% [¥] Annotation H REM& 4 771k & .
ElementType.PACKAGE: #5 7€ i%# M5 f) Annotation M BEEMIELE X .
ElementType. PARAMETER: 457 iZ %I [f] Annotation 7] MBS 4.
ElementType. TYPE: fi&1%5H&["] Annotation 7] LMEMZE. #:01 (BFEAMEAED sikzise Lo

55 1§ F| @Retention KUK ZE, 1 H @Target 0] L HEAEHE S BIGE value {H, 1 L2 H
name=value {0, W F{LH%$E € @ActionListenerFor Annotation H GE1& 11 i 71 45 & .

@Target (ElementType.FIELD)
public @interface ActionListenerFor{}

WA F BE R %2 @Testable Annotation 2 GEAEAT 7%

@Target (ElementType .METHOD)
public Q@interface Testable { }

»» 14.2.3 {EFAH@Documented

@Documented JH| 745 & #1%JC Annotation 1&1fiff] Annotation ZKi4 javadoc T ELAZHU A SCRY, iR
5& X Annotation 2§ f] T @Documented 1&1fi, WIATF # F1% Annotation &4 1) FE /70 E 1) API 3CHY
22495 1% Annotation i .

RS E X T — Testable Annotation, #2/7 F @Documented K& 1ffi@Testable Annotation & 3,
i LLi% Annotation ¥§#f javadoc - H Fr2HI .

ZFE8. codes\14\14.2\Testable.java
@Retention (RetentionPolicy.RUNTIME)
@Target (ElementType .METHOD)
// X Testable Annotation ¥4 javadoc T HIEHL

@Documented
public @interface Testable

{
}

ARG AR ARG R 2 T javadoc T EAE K APT SCAS N @Testable H{E FHAE EL.
THEACHSE LT — MyTest 28, %259 [ info() /754 T @Testable 1&1fi.

2FEH8: codes\14\14.2\MyTest java

VVVVVVYVYY

public class MyTest
{
// {FH@Testable &4 info () A%k
@Testable
public void info()
{
System.out.println("info Ak...");
}
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{# ] javadoc T.H & Testablejava. MyTest.java CAF4E K API SCRY J5 HICR (1 & 14.1 BT

& @ £i1e:///6: /yublish/codes/14/14 2/ apidocs/index. htal
e A S

14.1 javadoc $2EX T & @Documented #£{fi#9 Annotation

W SR _E T Testable.java #2575 A A ZASMIBR a0 B, F XM H javadoc T B4 ALK API 3L
R 14.2 s,

| WhvTest

| . Lt s D e
|

e T e S T

14.2 javadoc A 2HUEE @Documented 1&4f#9 Annotation

XTECPE 14.1 F0 14.2 FroRify APT SCRY AR (6 X 15078 25 11 info J7i% Ui HH, B 14.1 F# info 7%t
B A% T @Testable HIf5 &, Xl £ H@Documented Jt Annotatiom FJEH .

»>» 14.2.4 {EA@Inherited

@Inherited JC Annotation f 7E 4 ‘& 151 ] Annotation #§ BA kA& ME—W R ENKMFH T @Xxx i
i (& Xi% Annotation FH{# F T @Inherited &) &4, WHTF2% B 3 @Xxx &M,
"1 {# F] @Inherited JC Annotation 1&1ffi@Inheritable & X, Wi% Annotation ¥f B4 kA& M .

2FEE: codes\14\14.2\Inheritable.java

 @Target (ElementType.TYPE) :
. BRetention (RetentionPolJ.cy RUNTIME) 0
@Inhg:it.d i e L
public @interface Inherltable
{
}

R R R AR AT 3R B @Inheritable B 4k& Y, WIRFEANKAER T @Inheritable 1211, %

K114 B 301§ H @Inheritable 11 .
TR E X T — Base 338, %5 # ] T @Inheritable 1511, N Base 251 F IR S BRI

Ffl @Inheritable 1&1ffi .

FZFE8: codes\14\14.2\InheritableTest.java

// {f}iﬂ@lnherltable gﬁm Base?é
~ @Inheritable ; W L
 class Base
{
} :
// InheritableTest KHRE#AKT BaseF
// HKE#EMEFCInheritable Annotiation f&ffi
public class Inherztable'fest extends I
|

' publlc statlc véld m‘_, n(
{

// #TEJ] InheritableTest %ﬁﬁﬁ@I ezzilt‘:aib ké&ﬂﬁj
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J:ﬁfzf?q:‘ ] Base 25{¥ | T @Inheritable &1, 1Mi% Annotation B4 k&, FrLlH 72400 A5
i F @Inheritable 1&1fi. E4T 2T, SFFHH: true.

W1 SR¥s InheritableTest java F2 /7 R A& AR B el M ER , #2 F B @Inheritable /A H 7 4k &
. 21T LR, HBERHH: false.

143 H ﬁf)‘( Annotation

HUTH SN T WA java.lang £ F ¥ 4 DNFEEAH Annotation, T E A H W11 H % X Annotation,
FFF|H Annotation K58 il —LESE BRI Th AE .

»» 14.3.1 TEX Annotation

%€ ST Annotation 287U {8 Fl @interface X F (FEJRH I interface X B ERTMM@FE) © X —
ANHTH) Annotation K%Y 5 X — & DEIF i 1& ﬁﬂTﬁﬂTEX“Aﬁﬁ—Eﬁ Annotation 2% ,

it

5 3T % Annotation ZE, EdtTU%EEJ?E‘JEﬁﬂﬁ?‘ﬂEFﬁ % Annotation, ﬁﬁﬁ Annotation EI’J\%/%EIE
HRLLT public. final IXFERIBHRRF, EHATH TR FHK. ik, B8, BO%Se ., @%s
& Annotation JAZEFTH BT Z T, i E M T{#/H Annotation ] B8R T h R RAS B, H
Annotation K FERTBERL, T LUE # 4 Annotation A /—4T, W FIEFFTR.

L

FEERINE LR, Annotation R F FE AT ﬁf?m? @EPE% £ JEN 7:71%% ﬂH—FEJ‘*ﬁﬁﬂ? @Test
RAEMG 7%

Annotation A A] BLZ X ] B/ Annotation, &R LA Ak 3 A5 B, Annotation [k 5 A5 & 7F
Annotation & X LB S 7R B, HjikL AR EE & X T % R BI04 FR2EA . i
AR AT LA g X —AN % i A2 B 1) Annotation.

{ieay

WREA A SE M, EHE S Annotation [IARAS 5 5 B I AEH 8, HE MyTag {1
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@mterface KR X, TMHE N E A interface K& Yo

..... - > 3 E »*

: 1%/ @interface & X ¢4 Annotation #9#AFFHE X T —/NiEfEiE T, IAEMEER
47K 7 Annotation 3£ 12, iX— & TvAiB i RAHA F| MyTag #9 2 &4 7 Annotation 1
2 Fik.

— HA{F Annotation B & X T KA B2 J& , 1 1% Annotation B 5l 1% k1% Annotation [1 % 7 28 &
e, W FREATR.

public class Test
{
// FERHT R A AR R Annotation i, TFEk AR AR B

@MyTag (name="xx", age=6)
public void info()
{
}
}

7] AZE € . Annotation )% R ZE B I A H A EVILAE (BRNED, $i5 8 il 72 28 & (1) 4] 4f (8 AT f#
default X8, 1 FALHSE X T @MyTag Annotation, 1% Annotation B TP AZEE: name
age, XA AR RAEH default $5 58 T HIUH1E

public @interface MyTag
{
// EXTHAKRAZRR Annotation
// f§H default AP R %ﬁfﬁﬁ%ﬂﬁ“{ﬁ

String name () default "yeeku";
int age() default 32;

ﬂﬂ%jj Annotation [ ZE EFEE T EBRAE, {8 /H1Z% Annotation B U AT LAAS g i £ 5345 & 48 2,
M & H A FH BRI

public class Test
{
// {ERH Rk R A B Annotation
/] AHERRAZEARINME, FLAT AN BRI AR5 EE
@MyT
pugl?g void info ()
{
}
%
4 SR 7] AZE{# Fi] MyTag Annotation [ 24 il i B B 45 EH, WIHR A MyTag IR A B4R € T (H,
MERNEASEIEH .
F4E Annotation 275 A LLELS Al 148 &, 1] LU Annotation 73 A 4 R,
> #7i0 Annotation: B & XK 7 AF ) Annotation ZREVEEFR AkRic. iXF Annotation 1A E
BIAEE SRR IS B, WA H ¥ @Override. @Test %5 Annotation.
> JCHE#E Annotation: 7 Y 7 AX & ] Annotation, A eI A2 L2 o ¥, B LA AR
i JcE#E Annotation.

»>» 14.3.2 312BY Annotation 58

{f ] Annotation &1 T, Hik. A EEFERRZ G, XL Annotation N2 H O A%, LA HIF
R TRAEAE R (1 T HOR$EE G AL HE Annotation {5 & -
Java {#if] Annotation % 1 RACEFEFICEATIMEM, ZEORITEEMICRED . Java 5 74
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java.lang.reflect £ F 3§71 T AnnotatedElement #% [, %8 DACERFE P o] LUERZEM IR F LR . %%
A EZG W N JLA L.

> Class: ¢ Xo

> Constructor: &2 E Lo

> Field: JEMRK 5 22K E 3o

» Method: Z)J77k5E X

> Package: FKHIE X.

java.lang.reflect £, F 3= B4 & —LUsC S DhRERY T H2E, M Java 5 FF4f, java.lang.reflect £ ffr$g
it 1 & 55 AP 4 hn T i Bz 47 Bf Annotation FIfE 71 . R %4 % X Annotation I fF A T
@Retention(RetentionPolicy. RUNTIME){&1ffi, 1% Annotation A & fEIZ{TH a] i, JVM A S7E3E* class
AR BEEURAFAE class SCA4H ) Annotation.

AnnotatedElement 2T G FERJCE (W1 Class. Method. Constructor 25) 2810, FrLIFEF
W S S ERE T HEANZE 1) AnnotatedElement X7%: (41 Class. Method. Constructor Z5) 2 J&, FEFFHLA]
CAYA X S an R JLAN 75K Vi ie] Annotation 15 B

» <A extends Annotation> A getAnnotation(Class<A> annotationClass): iR [A[1ZF2EF % AR
FRE R ER, WARZER W EMRAAEAE, W[ null,

> <A extends Annotation> A getDeclaredAnnotation(Class<A> annotationClass): iX#2& Java 8 Jr3¥ ) /7
%, ETEERIRINEEGAZFETF UK. 12K A Annotation.  WIHERZER K EMRATEAE,
M [B] null.

> Annotation[] getAnnotations(): IR [FZFE/FICE EAFERI T AR .

> Annotation[] getDeclaredAnnotations(): X[l B A& 1ZFEF 7L E A Annotation.

> boolean isAnnotationPresent(Class<? extends Annotation> annotationClass): HIWiZfEF & L2 &
FAAESRE R HIEME, WURAFAENIR[E] true, 75 W/IR[E] false.

» <A extends Annotation> A[] getAnnotationsByType(Class<A> annotationClass): % J5 %K1 ZhfE 5 R
/24 1¥) getAnnotation() /7 1EFEA AL, (H T Java 8 4N T VMR INRE, RIGTE B4 HZ
HARUE M ZFE P oc % . FRER A Z 4 Annotation.

> <A extends Annotation> A[] getDeclaredAnnotationsByType(Class<A> annotationClass): 1% /7% ]
Dhfe ST A4 getDeclaredAnnotations() /7 EFEA AL . {H T Java 8 ¥4hn T E R EETHAE,
DRI 5 A F T VAR BB M AR P R . FRE R AL Z 4> Annotation.

Y
T .?k'§3iii x* :
E AT HRIFAZF F 9425 LE (4o Class. Method % ), sC4E M RAH4eiR, HeRikH 3

FERBXTRHAGZL A mMAL, TUEEZRHE 18 FHN4

NIRRT B T 3REK Test 261H) info J5vE LI BB VEME, IR IZLEEMRT B oK o
// 3RER Test ) info FILMIFIAIEM

Annotation[] aArray = Class.forName ("Test") .getMethod("info") .getAnnotations();

/1 WA

for (Annotation an : aArray )

{

System.out.println (an) ;

}
U SR G EERIOE AN AR S ORI, U] DR A 5 U SR R e e BT s ARV AR B, ARl v
KBRS Tk s X Lo . A A BT .

[/ FREL tt B info JRvkit & BT A f
Annotation[] annotation = tt. getclass() getMethod(“lnfo“) getAnnotat1

1/ AR R
for (Annotation tag :annotation)
{
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// R tag MR MyTagl KR
if (tag instanceof MyTagl)
{ '
System.out.println("Tag is; " + tag):;

// ¥ tag &Iy MyTagl

// %t tag 3% methodl Fl method2 g% A 2R B E
System.out.println("tag.name(): " + ((MyTagl)tag).methodl ()):
System.out.println("tag.age(): " + ((MyTagl) (tag)) .method2()):
} -
// MR tag ERRE MyTag2 K51
if (tag instanceof MyTag2)

System.out.println("Tag is: " + tag):;

// ¥ tag SEHIHKAEIEEG MyTag2

// % tag MK methodl Fl method2 Wﬁ\ﬁiﬂﬁgﬂﬂﬁ

System.out. prlntln ("tag name (): " + ((MyTag2) tag) .methodl () )¢
System.out. prlntln ("tag age(): " + ((MyTag2) (tag)) .method2());

}
»>» 14.3.3 {#H Annotation B7= 4|

FHEA AN BFEAMER Annotation BT, % — Annotation Testable & H LK AR, NE—
NMFRIC Annotation, ‘& FIEF bR BB LS 7 v 2 TR Y

2B & codes\14\14.3\01\Testable.java

// {#H JDK f)u¥dE Annotation; @Retention

@ Retention (RetentionPolicy.RUNTIME)

// {§H] JDK {50 %% Annotation: @Target

@Target (ElementType .METHOD)

/1 EX—ADPRCEMR, FESEMRRAZE, AR EATERE

public @interface Testable
o , ,
R X T —/>@Testable Annotation, 5 % Annotation 5 {§ Ff| T @Retention Fl@Target P54
JDK (¥ e R, o+ @Retention 1 fi#fi =& Testable v fi# 7] LLLR B B3z 4T I (JVM AT LAFEHX £]i% Annotation
KI5 B, 1 @Target 1% $& & @Testable L GEIE 772 .
% &' g &0 ) w4 o 0 4 ) £ 0, S S — 8 R— R —A mm— e —_—

' £ & ¢ @Testable /A T AFITARE G ik & T MKX49, % Annotation T A JUnit AK |

244K, A& JUnit AEZR € 2 RN KA 5] 690K F iE LM A test FFk. e RiEA

@Testable AR, N THRAEAT R ARITh T AKX,

1R MyTest SR B & LT 8 A7k, IX 8 NMTEBA K KHI A, Forp 4 N7 A @Testable
R AR I X e T ¥ 2 T A

2 B8 codes\14\14.3\01\MyTest.java

public class MyTest
{
// f§fi@Testable v R E 1% 22 A Ml H
@Testable
public static void ml ()
( ,
}

public static void m2 ()
{
3 T e e ;
// {§ffl@Testable yEARIREZ A & Al JR A
@Testable
public static void m3()
{ .
throw new IllegalArgumentException ("S¥HsET! ") ;
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IEWTRT TSR 2R, AUUE R RAF LR F RN —RASHEMEMN, Xt Java MK
—HREEFN. TR X EEREER, 3T RUDIUN XL R IR — ML T A

NIRRT RS0 HARK, R B AR M7 VEME T @Testable FEMREAE, 3# I & 4t
HKIBAT IR T 2

F2FFiE#: codes\14\14.3\01\ProcessorTest.java

ProcessorTest 28 B H A& — process(String clazz) /7%, T ETHER—ANEHESH, “HEE
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SO clazz ZHOTARE I, FFIE1T%K LA @Testable B4 (K1 /775
AR ERARH R A, $REE D7, A ProcessorTest KM HARKEI AT

EFEH: codes\14\14.3\01\RunTests.java
public class RunTests

{
public static void main(String[] args)
throws Exception
{
// AbPE MyTest 3§
ProcessorTest.process ("MyTest") ;
}
}

izAT B, SFIW FEiT4R:

FH#kpublic static void MyTest.m3 () BfTRIK, F#: java.lang.IllegalArgumentException: Z#H
e

Jii% public static void MyTest.m7 () iZf72k, 7% : java.lang.RuntimeException: FEfplk% LR !

FIBEATT 4 A T5iE, K

RKT 24,

BT 12 A

W IXANBITEE R T UIEH, PP RI@Testable &Z{EH T, MyTest 28 B Dl @Testable 7 fi# 4511 (]
ITEHAHEIR T -
g -*, é; t X
' @it @ik A B, 5 Annotation T4 £, € R AT RAKAGIE oy — ik 4

HRAFIL, XIEFFHAFILT BT R RIR, A2 RIS RATILE, 5TVl 48 2

e94L 38 (4 RAET AR 4 BugiX & Annotation ).

RT3 R —MRic Annotation, F2 /7l i #| W% Annotation fF7E 5 5 R E R IEITIRE N
o FHFEFELEH Annotation Kk FAFMPE, AN FMHEEPLEFEEL
addActionListener() /7 ¥2: K A SRS & 4 M WT 8%, A~ F2 5 H Wl i @ActionListenerFor 3k 27
o S e S T A .

IEFEEE: codes\14\14.3\02\ActionListenerFor.java
- @Target (ElementType.FIELD) .
 @Retention(RetentionPolicy.RUNTIME)
public @interface ActionListenerFor
{
/! EX—A AR, BT RE TR
// % listener X FZ & TR MV 25 LK

Class<? extends ActionListener> listener();

}

5E X T XS @ActionListenerFor 2 &, 1 FH i Al B 75 246 € — A listener B A 2R &, %) 51 AL &
FHg 5 TSR SR, T AR 8 H @A ctionListenerFor (- fi# 5K A 1 /N1 46 i S M WT 2%

F2FiE%: codes\14\14.3\02\AnnotationTest.java

public class AnnotationTest
L . . ~ . . .
. private JFrame mainWin = new JFrame ("{fifHiE 48 B MITIE") ;
// {#f Annotation Jj ok f4 48 S T 2%
@ActionListenerFor (listener=OkListener.class)
private JButton ok = new JButton ("HE") ;
// {ER] Annotation 4 cancel $Z4H%48E FHE VT 2%
@ActionListenerFor (listener=CancellListener.class)
private JButton cancel = new JButton ("HUH") ;
public void init () ' ‘
{
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}

/1 WIS ) T

JPanel jp = new JPanel();

jp.add (ok) ;

jp.add(cancel) ;

mainWin.add (jp) :
ActionListenerInstaller.processAnnotations (this) ; /! @
mainWin.setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;
mainWin.pack() ;

mainWin.setVisible (true);

public static void main(String[] args)

{
}

new AnnotationTest () .init();

}
/7 &3 ok 1A IS I T 4R SEELK

class OkListener implements ActionListener

{

public void actionPerformed (ActionEvent evt)

{

}

JOptionPane.showMessageDialog (null , "#i#: T#AIRM") ;

} .
// 5E X cancel F4H A1 0T A% Ik

class Cancellistener implements ActionListener

{

public void actionPerformed(ActionEvent evt)

{

}
}

FrRER

JOptionPane.showMessageDialog (null , "Hdi 7THUMEHL") ;

rh AR ARG 2 T P JButton %40, 1 F @ActionListenerFor 3 fi# 1% P /™ 14411

b5 T HEWraS, i @ActionListenerFor VEMER{E AN T listener JoEHE, 155038 T & e AN ALK
T A8 SEILE .

IEWAT SRR A, A RANAERR 7 A Vi R A S AT E R 1), 520008 3 A A 38 T H ok Ab R
R e . B OAMRAS{E A T ActionListenerInstaller 2SR AFE AL 5 b OVERR, 2 AL 38007 H

PRAS AP BT A RR AR, RZAAAE

f] listener JCEHE, FEARPE ZEIE K 2 A VT 8%

T2FE#: codes\14\14.3\02\ActionListenerinstaller.java

public class ActionlListenerInstaller

{

// &b¥E Annotation 4, Hrh obj RS Annotation B‘J%jﬁ

public static void processAnnotations (Object obj)

{

try

 // KB obj MHBMAE
Class cl = obj.getClass();
// 3REFEE ob] MRMIFHRALE, il kAR
for (Field £ : cl.getDeclaredFields()) :
{
/1 BZRRRA R R BT E U7 1A
f.setAccessible (true) ;

// EEGZR RASE | ActloangstenerFor g#éﬂf}(] Annotation,

A H T @ActionListenerFor f&14fi, MJHX 1% Annotation 1

ActionListenerFor a = f.getAnnotation(ActionListenerFor.class);

// KRR R AR £ HE
Object fObj = f.get(obj): 4
// T8 £ B BbstractButton 5%E#, H a A4 null
if (a != null && fObj != null
&& fObj instanceof AbstractButton)
{
/7 3RER a FEMERK listener Ul CER—ARWIRHE)

Class<? extends ActionListener> listenerClazz = a.listener();
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/7 {ER A REIE Listener KX ER

ActionListener al = listenerClazz.newInstance() ;
AbstractButton ab = (AbstractButton) fObj;

// g ab HHER AT 2%

ab .addActionListener (al) ;

oy
}
}

catch (Exception e)
{

e.printStackTrace() ;
) . i ,
}

}

R AT AR PSR P8 @ActionListenerFor v i (I T EIR BN/ T MW 88 SE 902K, RGHE
I SSRGS T AR 0T 5, BT R M T B B0 i B TR 2 ik (3 i 3 @ActionListenerFor & 1fi
f) Field &7

1Z4T_ETHIfY) AnnotationTest f2/7, & FIWE 14.3 FraafEH.

i “HiE” R, M mE 144 FoRr Bl T RRIARE” SHERE, X R I9E A R
iy ok. cancel I MZELLEE T FHF T 48

3 40 RO T i s (= @ TR
& 14.3 {EREMBESHIEITS B 14.4 (ERERAINEEEE T B4 LT 85

»» 14.3.4 Java 8 FEMEE T/

{F Java 8 LLRY, [F—MEFLETRL RAeEH —MERZERLA) Annotation; WIR T EAER—N T
FEHTEH 2 M EZE R Annotation, W42 ] Annotation “ 748”7, BIUWITE Struts 2 FFRH, FHHF
BELE Action 2K A £~ @Result {Efi#. 7E Java 8 LLFT R GEE Bl FE:

@Results ({@Result (name="failure", locatlon—"falled.jsp"),
@Result (name="success", locatlon -""succ. Jsp )})
_public Acton FooAction{ 3 ~

L rAAS A TWA@Result A, 2 EETF’%@E Java %&Tﬁzﬁ% /kffﬁ @Result BAf [FE— 2K,
IR 2 04 2 FH @Results VERRVE A P91~ @Result K23 SRS, @Results FEfER B E N FEN
value. 2% % Result[|f ik AZE &, FEF4EEMZ D @Result K1Eh @Results [ value B (B4i28)
I TR .

M Java 8 FF#h, ETHITEVEAT AR RIfEI{L: Java 8 ARVFEH £ /NMHFZE ALK Annotation K A& 7] — 4
2%, FE BB R (ZATLA RS, & FE O ER MR T E N FOR MM ATS0E) AIfh
e

@Result (name="failure", location="failed.jsp")
@Result (name="success", location="succ.jsp")
public Acton FooAction{ ... }

9 0 ﬂ -----------------------------------------
= 1;’?;3' %7 it £ SN 324 Struts 2 Action 493 B AR i&, i R BA-%4efT A Action a*&ﬁ']"fi_l
A % A~@Result Zff. EAEGIEET, L% @Results & €4 % N @Result; #£ Java 8 |

3 EHEME T, BT A412 7 % AN @Result 154F Action . I
FF & TR i ff 7 B ¥ F @Repeatable &1, @ ~FSRREOAIF R EREMR. BHEEX—)
FKTag 73 fi# .

F2FiES: codes\14\14.3\FkTag.java
/1 IREHIEME RS RE DT

@Retention (RetentionPoli
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@Target(ElementType TYPE)
publlc @lnterface ;‘

. A/ %ﬁ?ﬁﬂ%%2/\ﬁﬁﬁ§§§:
: Strlng name () defau
int age(), , e : o ~ e .
LE%XT FKTag /ﬂiﬁﬁ Eﬁ@:éfﬁ/\ﬁi)\&io {E E%?ﬁﬁ\? 1’5%3%5?5‘_%1@% PUES
AP UL _E B R — 2K, i
H T % R O R S VAR, 75 B8 @Repeatable 1& 1 iZ 1% # , 7 FH @Repeatable i 42004 value
R RS e, ZRATRMENIZE A R ER——% AR ER RS 21 @FkTag,
Rl T B LU R i) “A88 7 .
Fi58: codes\14\14.3\FkTags.java
i ?Eﬁﬁﬁﬁfﬂéﬁgﬁ&ﬁ s L

 @Target (Elem
 public @inte

oy e . L f{‘i”**} L /

PY 7 %€ X @FkTags iR IIPATHAA TS, LEHHE ﬁ*ﬂﬁk%zﬁﬂ, ZAHS & X T — FkTag[]2
R value B A AS B, IX WK @FkTags VEMR 1 value i A 45 B ] 852 £ > @FkTag /%, K @FkTags
VAR TT/E A @Fk Tag [RI7545 -

& X @FkTags VE## I 55— 4T AR FZ U045 52 @FK Tags EME BB AT (R BT, X2UFH,
Kl % : @FKTag {5 B % EMR M B IE4TH, W R @FkTags v % R Ge 1R B 2 U5 AR 55 4 JI
(RetentionPolicy. SOURCE ) 82 3 {4 (RetentionPolicy.CLASS), ¥4 3 3 @FkTags ()£ B #i/N T @FkTag
MR B, AR H £ 1> @FkTag {EMFAN @FkTags ', # JVM £FF T @FKTags iEfi#, HAHME
# T @FkTag 115 R——TM R A 175 2 @FkTag 1E# 7T AR B EEATH, XMTPET .
-i

— -:_‘ 3 e
BB EMGREHLARCH SN ERAREHER, FUREFE MM, 3
T RFEFF I 4E € X @FkTag E_ﬁ@ﬁﬁbuﬁnﬂ%’ﬁﬁﬁﬂ

| @Repeatable (FkTags.class)

2t Ep R, WEﬁEﬁJf&EXT~AEEE% @FkTago &%‘Tﬁaﬂ%ﬁif)ﬂm y:ﬁfT_l:@FkTag &
??Vﬁ “ga‘?%” &%, E]Etﬁ?ﬁ"f)ﬁ%%ﬁﬂ%ﬁ% AL

IJH:EIE%E%J Wi/l‘@FkTag MR, AR .

lage =2

j’:l‘T_[: £ ﬁ’ﬁﬁ/i LR— R BTk, REKRKE P @FkTag {3 ##1E A @FkTags [1) value EET
BRKBATE. WFEFER T EZFEAAR.

inf" :ﬁi codes\1 4\14 3\FkTagTest java

; @FkTag(agewS) .
f@(@ "IRAE Ja.v
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/* {#H] Java 8 #Hififf] getDeclaredAnnotationsByType () 4 i%3KEL

1&4fi FkTagTest K£~@FkTaqg yEf# */
FkTag[] tags = clazz.getDeclaredAnnotationsByType (FkTag.class);
// W&t FkTagTest 2%/ @FkTag Jifi# ‘
for (FkTag tag : tags)
{

System.out.println(tag.name() + "-->" + tag.age());
}
/* {EFHESER) getDeclaredAnnotation () J{:3KHEL

B4 FkTagTest K{J@FkTags g */
FkTags container = clazz.getDeclaredAnnotation (FkTags.class) ;
System.out.println(container) ;

}
}

R R A AT R AR RIS SR B & 1 FkTagTest 2511 % N @FkTag vEMR, AT SIS 48 FH 1) /2 Java 8

HrH4 1 getDeclaredAnnotationsBy Type() /7%, % 72T e 54 ) getDeclared Annotation() /7 ¥ AH 7],
HANit getDeclaredAnnotationsByType() /7 & 4H Y T Ih e ol b, © W LKL N EEFM, M

getDeclaredAnnotatlon()j:T/zJE)JJ {HEIREL—A™ ({E Java 8 LA, AAVFHIMERFM).

TR R 2 AT AR PRS2 SR EUE 1 FkTagTest 25K @FkTags VEME, BEAR A G 3f %
2 ¥ @FkTags {1 /#, (HH TP H TP @FkTag {F B HZE, KRS S H50% P @FkTag
MR E N @FkTags [ value AR EMEATCEAR, Fitk, 25 AT R o] DL T i 3R 3|
@FkTags V1 fi# .

ik, BT, WTLLERIW .

SO A -—>5

- E Java-->9 , ’
@FkTags (value=[@FkTag (name=JJE#f:, age=5), @FkTag(name=JiJf Java, age=9)])

.
P =2 AT
FHAMAR AW ok, A ELE L —HER: 3ATLEML WA S
“HB” EM value AR K F 9 HMAE. Hldo L@ E A4 @FKTag 2RI MM H
@FkTags /2 /%4 value R X F ey HAAF L,

»>» 14.3.5 Java 8 #i&H#Y Type Annotation

Java 8 2 ElementType #2541 7 TYPE_ PARAMETER. TYPE USE W/, XEERE i & X
K2 it F @ Target(ElementType. TYPE_USE)&1fi, iXFF f##4FR A Type Annotation (ERIEA#), Type
Annotation ] F 7EAT-fa] FH 226 Y (1) 3 77

£ Java 8 LLRT, RAETEE NEFMFERFIGE (B, EXEA. EX T EX AR - ) B
I VEME . M Java 8 JF4fi, Type Annotation A LAZEATA] FH BIR B b7 . betw, SVFEN N EE
H Type Annotation.

> BIEXS (FH new X FAIE).

> KR,

> {#H implements SEELEE o

> f#ifH throws A B H 75 .

XL E A S I BI2R AL, PR AR AT LA R R v R R B A

N HFR R4 e SL— /MR LK) Type Annotation, R i il n] £E AT ] F 2 288 (K 3 5 4 F Type
Annotation T, £ Al %7~ T f## Type Annotation JCALANTE [ #H7T BE 1 .

EFEE: codes\14\14. 3\TypeAnnotat|onTest java

/] SEX—A ¥ Type Annotation, RHHEMIMAZLR
@Target (ElementType.TYPE USE)
@interface NotNull{}

// EXEHEH Type Annotation
@NotNull
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public class TypeAnnotationTest
implements @NotNull /* implements if{§iffl Type Annotation */ Serializable

{
// PSP {EH Type Annotation
public static void main (@NotNull String[] args)
// throws if{#f] Type Annotation
throws @NotNull FileNotFoundException

Object obj = "fkjava.org";
/7 IR REHH Type Annotation
String str = (@NotNull String)obj;

// BlExtZ&mH{#i ] Type Annotation
Object win = new @NotNull JFrame ("$#IEEH") ;

}

// ZRIR{§H Type Annotation
public void foo (List<@NotNull String> 1nfo)(} )

}

T AR FACHS AR 2 AT EH ] Type Annotation %7, MIXA/REIATLLEF], Java FERH 24k
“Hi” T Type Annotation, IXF} “ToALATE” ¥] Type Annotation A LAil4 i 2% 04T k% A CHL R 25,
AT i R P A 12

R IR, i F R KEMH T @NotNull =
h IR AR R A B TR . 10 H Java 8 A5 IR A X Type Annotation $HATH X FIHESE,
BR e 2 SR 75 2L IX £ Type Annotation KIFE/EH, JF&#E T % H C 523 Type Annotation F EEHESE .

FIBMAE, Java 8 241k T Type Annotation 2 J5, 25 =7 HLER MMM IHESERS, T HES A HESL
— 2 KA Type Annotation 7% T, IR 38 IF & # B T 1 3248 1 45 = 77 HEAR3E [ Type Annotation,
AN Lk P A RA T B A A 7Y, DR UEARHS B8 Infidt:

m 144 %1% A B Annotation

APT (Annotation Processing Tool) J& —FpyE At T B, EXTRARS SCAHEATHI, FF4& H ¥ S
Fiid & ¥) Annotation 15 &, #AJ5%%} Annotation {5 B REATAISMPI AL H

£/ APT T HA4b# Annotation B AJ AARHE IR SCA4FH ) Annotation A BAR A 95 SCAH A1 H A ) SO
(R EAR N2 B Annotation AbFEBS I 5 H E ), APT iE&gm AL R AU ARRS SCAH-F0 Rk 135 3C
. el —AERK class L.

fEH APT (2 H 2 MR M TAER, I APT v LAYESw A2 U A QRS i ] i A= e — 2L it
JE SO CLEandssef . 2K30F. FBRFFRARIR XSS, XL & X N BB AR S UEARREAH G . #Hfy)
&, FH APT r] ML SRS (E BRI 8 ST 4E T1E.

T fi#id Hibernate AR K BEE #ANIE: 5 —A Java KM, IELINES 4 — A Hibernate
ML SCAE (4 % hbmaxml (30, A —L T AR LLEZER). FHHH Annotation K &E{LIX
BR1E.

% Eﬁ:______________,
' 0O AT #% Hibernate #9ikH & L2, = GRS |
TTVALE Java B XAF P 4L E —2 Annotation, %)“ﬁ}ﬂ APT .T-E-#LTM’FN%ii Annotation .

A p A —4 XML X4, iX#k£ Annotation 491 . |

Java $2{} (1] javac.exe TR — -processor LI, 1%L A5 & —> Annotation AbHERS, WKL
PE Java Y5 SO E T ZIE TR € T Annotation AbFES%, AF-AIXA Annotation AbFE 3$K5 4 7 4 1% i HRHY
FFALFE Java J5 SO ) Annotation

4~ Annotation ZbH S5 AR FE EL LB javax.annotation.processing £ T[] Processor # [1. ANid SEPLi%
B2 OV RSB LT T i, DRHGIE 4 SR 4 & AbstractProcessor 77 33 SZ Annotation AbFE
#%. —> Annotation b3 28 A] LAALHE —Fpal & £ Ff Annotation Z5%Y .
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S T RIEAE ] APT MR SCIE R (Al AL R SCAE, TR SE X 3 Ff Annotation 8%, 53
A T A bRy MR A R
25 % codes\14\14.4\Persistent.java
i

o ‘ i _ i o 4 L s
B —ANJE fR1 B ¥ Annotation, & REME IS 2 4RSI, XA Annotation { ] T @Retention
TERR RS S AAE Java YESCHE AR, GB4T IS AR S R E2EGZ Annotation {5 B -
T R B MbR SR Y ¥ @Id Annotation.

EREE#: codes\14\14.4\Id.java
e o

.

XA @Id SH— A @Persistent HIZ5HEAAL, REEZTHMRAZRTD. THEFT AT
16 it 3 % 7 J 14 ) Annotation
_ 258 codes\14\14.4\Property.java

T!u il i

s X T4 Annotation 2JF, TG —MAREY Java 250, KA Tava RICHHEAR=A
Annotation &/ .

f2FF;E#. codes\14\14.4\Person.java

e i
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LT Person & — N AER MIE ) Java 2K, (HIXNEHEA Java KHEH T @Persistent. @Id 1
@Property =/ Annotation #{T1&1fi. NIl AIX =" Annotation $&ft—~ APT T A, iZ T HKIhAEERR
PEVEME R A K — Hibernate BREF L/ (AN Hibernate tH¥EH X R, wH N EH A AT LR G X L
Annotation K42 i 55— XML SCHRIA] )

F2FEE: codes\14\14.4\HibernateAnnotationProcessor.java

@SupportedSourceVersion (SourceVersion.RELEASE 8)
// {gE A @Persistent, @Id, @Property = /|\Annotatlon
@SupportedAnnotationTypes ({"Persistent" , "Id" , "Property"})
public class HibernateAnnotationProcessor

extends AbstractProcessor

/1 PRI FHEA TR

public boolean process (Set<? extends TypeElement> annotations
, RoundEnvironment roundEnv)

/7 XA, BT RS

PrintStream ps = null;

{

{

try
{

// WA #ePersistent B1fiffl class {4

for (Element t : roundEnv.getElementsAnnotatedWith (Persistent.class))

{

// FREUIEFERLERHIRE

Name clazzName = t.getSimpleName () ;
// 3REEE X ATI@Persistent Annotation
Persistent per = t.getAnnotation (Persistent class) ;
// GUEE ST A
ps = new PrintStream(new FlleOutputStream(clazzName
4+ n hbm xml")),
/1 BATHIH
ps.println("<?xml version=\"1.0\"?>");
ps.println ("<!DOCTYPE hibernate-mapping PUBLIC") ;
ps.println(" \"-//Hibernate/Hibernate "
+ "Mapping DTD 3.0//EN\"");
ps.println(" \"http://www.hibernate.org/dtd/"
+ "hibernate-mapping-3.0.dtd\">");
ps.println("<hibernate-mapping>") ;
ps.print (" <class name=\"" + t);
// %ty per i table () K&
ps.println("\" table=\"" + per.table() + "\">");
for (Element f : t.getEnclosedElements())
{
// RAbFER AR Ff Annotation
if (f.getKind() == ElementKind.FIELD) // @
{
// EUR RAEEE XATHIeId Annotation
Id id = f.getAnnotation(Id.class); /! @
// ¥@Id Annotation fE7ERTHyHI<id.../>E
if(id != null)
{
ps.println(" <id name=\""
+ f.getSimpleName ()
+ "\" column=\"" + id.column()
+ u\u tm:\uu + id.typﬁ()

+ " \ " >|' ) ;

ps.println(" <generator class=\""
+ id.generator() + "\"/>");

ps.println (" </id>") -

}
// FRELEG A B SE XATH)@Property Annotation
Property p = f.getAnnotation(Property.class); // ®

// 4@Property Annotation fF{fERf#iti<property.../>JG%
if (p != null)
{

ps.println(" <property name=\""
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+ f.getSimpleName ()

+ "\" column=\"" + p.column()
+ "\" type=\"" + p.type()
£ N/
}
}
}
ps.printiln(® <fclass>") ;

ps.println("</hibernate-mapping>");
}

}
catch (Exception ex)

{
ex.printStackTrace () ;

}
finally

{ ,
if (ps != null)

try
ps.close();
catch (Exception ex)

ex.printStackTrace();

return true;

}

LTHIf¥) Annotation AbEEASHSZAEH RIS, AT HE L SO ORIREL Annotation {5 BEAF K2, XA
Annotation 4LF 2%/ RoundEnvironment K3KH{ Annotation {5 &, RoundEnvironment B8 7 —/>
getElementsAnnotatedWith() /7%, PJ#R## Annotation FKHU 75 2L AL EE FIFE 7 H 0, IXAMEF$. 70 Element
fR#. Element B & —/ getKind() /7%, % F714IR[A] Element FrQRMFREFHIC, & [EME A LLZE
ElementKind.CLASS (2£). ElementKind . FIELD (i 345 &) «=----

BRIt 4k, Element &0 & — getEnclosedElements() /7 7%, 1% 7717 I T3KHi% Element H. 52 X )
FRERRFHIT, OFRRZR. ik, WiEds. WK%,

PR Sk FE P H A #E A 53 AR & AT I ) Annotation ,  [Al It FE 56 A W IX 4> Element 44 4 2
ElementKind. FIELD (41 EF&EFH @5 A FARRE AT 7).

TN REF AT Element 32t getAnnotation(Class clazz) /7 i K 3KEN & 1% Element ff]
Annotation, WI_EFEF @@ S AFE T 2 IRHUK i1 48 | Annotation X % A0S FREE] Rk 73 A2
& Fi@Id. @Property 2 J5, # N RARIE SAHLALME BHATHH .

9 HER: : _ ‘ "
3 r@AEAFFRERAT I0 ARPUTH E, AT 10 AN LRFEEAZARE 15FH |

A4,

4L T LTI Annotation ZbBRASKZ 5, H:F Kk v {7 -processor JE T [f] javac.exe 4 K4 i
Person.java | . lU1in Fdy4:

rem {§fff] HibernateAnnotationProcessor {4 APT 4b# Person.java H1ff] Annotation
javac -processor HibernateAnnotationProcessor Person.java

90 ﬁi'T' ......................................... p—

t @G A HARAFE codes\1A\14.4\run.emd A, iEE T HERF itk |
1B 4T b @ e erh.

Wk W 29 1F Personjava Ji, B 0T LA BIZEA R 42 FAER T4 Person.hbm.xml 3C1F,
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AR HE Person.java B[] Annotation A=) . %L BT

<?xml version="1.0"2>
<!DOCTYPE hibernate-mapping PUBLIC
"-//Hibernate/Hibernate Mapping DTD 3.0//EN"
"http://www.hibernate.org/dtd/hibernate-mapping-3.0.dtd">
<hibernate-mapping>
~ <class name="Person" table="person inf">
<id name="id" column="person_id" type="integer">
<generator class="identity"/>
</id>
<property name="name" column="person name" type="string"/>
<property name="age" column="person_ age" type="integer"/>
</class> .
</hibernate-mapping>

Xt b BT XML SO AR S350 55 Person.java H /] Annotation #43, ‘BT 522NN, X B
F X XML 3L 2R HE Person.java F [] Annotation ZE i . MAERHIX A XML XA LLE H, 8
WA APT T RMEA ARAREF IR, 7R R FH—c (5 BB Annotation GAERFH, AR
Ja i APT T B i n] 4= s &A1 6 SCA -

| 14.5  AFUNS

S T S

AREFEANAT Java [f] Annotation S FF, Hitf#H Annotation RJ LA FE AL — Lo i, Xik
JCEAE AT AAE S i BT, MR ELE ZHMO ARG B . AFEEMNHA T DK #2451 5 4
HA Annotation AL, HIEAVHE T JIDK $24E[) 4 A~ H &M Annotation f¥)JC Annotation [ FH 2.
Btz Ab, Az A28 T W] 3 2 X FEA# A Annotation, 55 B N48 T APT T.E K 4b# Annotation.
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10 RN/t REBRZROFN, FHABFATHBRESITHER, HEEAHEETAREFHRLTE
(I35 ——AF A DL, AV EERE (kR AR, AEEFAE RSN . AP
ANEERE, AL, AERFICREMTRE, SEFEER B RS RE .

Java [ 10 it java.io 0 F UM R ZKE, 7F javaio B F EEAFEMA . WMHHEM IO, &
FhIN . B X AT A F M E AR AR . K FWR L EA N AR E R . e, 1M
FRERN UL R PN B R BRIk b, Java B9 10 WAE A 7 —Fh3Eifas it 4, &k 10
WA B E T AR _E R AR, R S TR E B T S R —— AN R I 2T
FRELT s i 7 AT e E — B E R, BREFA LEEAR R MY SR AR RE — AR, A
VAR — N i ARRE SR AN [B] A P B A6 19 R B R

Java 7 7E java.nio e HTH FRHEE T —RFIESH K AP, X2 API X EAH 10 KT, Fiktag
FRA NIO 2, JlidiX4e NIO 2, F2/Fn] AR MRtk T4 MihiiE. AFWLESNH Java 7 FTiRHEH
NIO 2.

BRibz4h, ARFEIESA Java S REIFFIHLE], R FFHCHLEIRT DEE R A7 Java ST 58
R AT, KPR AT LA Java S RAFAEBIREAT B, SUE7EMN 4 EAEH Java X R . X Java 17
B3 A w2 ) AR

&R 15.1 File %

File £/ java.io f PR 5V & LRXH AR H %, hilt 23, i RFEEEF P RECHMEF,
#AT LLUE T File k5. EBRHEERE, RNERIFER H R File K#1ER, File AEFTE.
kR, T LM E R, File NREVIRISCHANBER S . MRFEG RISCHAEERS, NFHEMHBA
/T

»>» 15.1.1 FRIXEFER

File 27T LA A SO B8 42 75 B3 R B 22 File SEH, %S0 BRA2F1F R BE R LA R 439 B8 42, thAT LA
FEXT B A2 FEBRATE UL T » RGEERAKYE F P B AR B AZRARRE AR N B 42, IX AN B8 42 B R 0B M user.dir”
fas5g, W BHRIELT Java BRIV BTEE RS .

—BEARIZT File %5, BLATLLAM File Xt R KIT75K V7 14, File K54t T 1R 2 73R8 E R0
B, THEZIH LB,

1. WHEIXHAEXMTE

> String getName(): IR[F]M File MR FrRRAHI A B BB L (WMREKRE, WRERE—%T
B4,

String getPath(): R [F] 1t File X S BT M #8424 «

File getAbsoluteFile(): i&[F]itk File Xf % [ 4axf B 12 .

String getAbsolutePath(): & [E] 1t File X5 B % B i1 4 5% B 42 4 o

String getParent(): IR [E]M File RN EHF (BE—HFHFR) WRERE.

boolean renameTo(File newName): iy 44 Il File X5 Bt B i) SC 4k H %, B EH LR,
WIR[E] true; 75 MR [E] false.

SRR X RO AT A

boolean exists(): #|Wr File XF % B Xy 1 (3044 8% H & 2 B -

boolean canWrite(): W File Xf & M SCH-F H X R EW 5.

boolean canRead(): M File X5 Bt B () SCAFFN H %2 E vl .

boolean isFile(): |7 File X 5 Frxf B2 B &3, AR HX.

boolean isDirectory(): ¥ File X} R T Xt N2 &2 H3, AR,

boolean isAbsolute(): W File XF 5B %t B SCAF R H R 2B R4 B2 . %M T AP
BMZER, TLLEBHIE File X2 2T 43 B2, 7F UNIX/Linux/BSD %4 &% I, Rk
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vV & vvw

vV V

v O

>
>
»

LIkt —RREL (1), WIFRBIZ File X &% N — N 4ax] #4%; 76 Windows &4t b, WiH ik
BRI SRERERF, WU e — AN B AT

REEMXHER
long lastModified(): & [A 3C {4 ) 55 J 18 SSe s [a] o
long length(): & [F] S0 P9 2R RS .

. XHRIEHEX X

boolean createNewFile(): 4t File X % Xt M (1 SCAFANFFAERT, &5 1 8 it —Ni% File X%
Frda s R SCF,  an RN D WR A true; 75 MR [A] false o

boolean delete(): MIFR File XF % By Xt N [ SCAHF L% 42

static File createTempFile(String prefix, String suffix): 7£ERIA B B S04 H 9 a0 8 — AN I i
T, WHSETHR . RELEBM NG € FRIEA XML . XRE—DESTE, 1
DAEEE IS File KK - prefix MM E DR 3 FH K. BIETRMEH—NER. BAEX
IS fF e, Eodn "hjb" 5% "mail". suffix ZHATLY null, ZEXFHEN T, B8 BN G
28 “.tmp”,

static File createTempFile(String prefix, String suffix, File directory) : fE directory Fr#5 i€ [f] H 3%
B — MmO, G EITR . REERBIBENLERS 2 G RIEN 4. XR_R—
FA T, WTLAEEEE L File FEKRAH .

void deleteOnExit(): JFM—MHBRE T, $85E > Java ERIWUE T, MIER File X5 57 % M i 2
HFHE .

. BRBERXRITTE

boolean mkdir(): iR E A& —4 File X R NI H &, WRE &2z, WERE] true; 75 W) [E]
false. i Fi% /715 File SRR N —NEEAE, TIAZE—AN3CAF .

String[] list(): %!/ File Xf R i 7 A& Mig4e 44, R[A] String %04 .

File[] listFiles(): %t File "R IIFTH FXA-FEAE, R[A] File (4.

static File[] listRoots(): %I/t REFTH KR EKAIT. IXE—ANERETTE, v LA EBCE File 2RHH

ETEVESI T File KIH MJ5VE, T HEFRFRBLLAN R S5 R —F File 281K D) g

I2FE#: codes\15\15.1\FileTest.java

public class FileTest

{

1666

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

{
// ULHRTHERAIE A File X%
File file = new File("."):
// BEFRBC4, fiti— A
System.out.println(file.getName())
// FREURX BRI Rk T e A, TR null
System.out.println(file.getParent()) ;
// IRERAaR) R AT
System.out.println(file.getAbsoluteFile()) ;
// KE %R
System.out.println(file. getAbsoluteFile() getParent()) r
/7 TEHRIHAR ROl — At sk ;
File tmpFile = File.createTempFile("aaa", ".txt", file);
/7 &2 avn iR IR o
tmpFile.deleteOnExit () ;
/7 CAZRYE 24 I 17 4 7 SC A48 2R B 3 S0
File newFile = new File(System.currentTimeMillis() + "");
System.out.println("newFile MR EEIFF: " + newFile.exists());
// VUFEE newFile X KAIE A0
newFile.createNewFile () ;

// Ll newFile W& KAIH—AHZ, FEH newFile BEfFHE



——— g5z wvee]h

// FTCA R 7R [E| false, BIEHEEGIEZH R

newFile.mkdir () ;

// AEH List () FVEFH S ATERAE T BB A SO B AR

String([] fileList = file.list();

System.out.println ("====X{7#%& T A XHFERN F====") ;
for (String fileName : filelList)

{

System.out.println(fileName) ;
}
// listRoots () #7755 U BTA KRR

File[] roots = File.listRoots();

System.out.println ("====RLHHREKEU F====") ;

for (File root : roots)

{ L
System.out.println (root) ;

}
Jei

}

AT _EAERE, W LA BIRE RS S BT EAR BT SRR AR, S H T RR R G ER ik e SO, (H
REFFIBAT 4G %F,mmmWWi##TﬁE PR R P4 52 REAULIR He N B SN BR S

LFHFEFIEA — AR, S BRARM File X ZORIRE BN 1T RES R IR, FHHNiZ
JiLIRIEHG File MR MK HRA . XL RRE N THXA. TXHEMBRENSE, W b
hf*%ﬁ%%ﬁﬂﬁT

o s :; t .

Windows #9325 Fafr1E A R4HE (\),  Java 425 P8 RAL K R THSLF4F, FF
VA4 RE 2 £ Windows 699412 F L35 R A&, W) AL iZAE 0 M4 R 44, 4= F:\\abc\\test.txt,
A ABEAME (/) A, Java 25 LHHEHK S RF & L ABEZEL TR,

»» 15.1.2 XHidiERE

{E File 2510 list() 5 4+ Al LABEM—A FilenameFilter 24, il it 1% 2 $nT DL FI H R & &1 89301
X B FilenameFilter 4% 1Al javax.swing.filechooser £ F[f] FileFilter 1% K ThREIER AL, W] LA
FileFilter *45% FilenameFilter [F/SZEA2E, {HATAE Sun EBRIFEAIR =4 T —2/h/hgti, FrelRF ik
FileFilter 52, FilenameFilter £ 1.

FilenameFilter #2211 L4075 T — accept(File dir, String name) /5%, 1% 7 ¥ KK ¥5 %€ File T
F H e SCERETIEAR, WRAZ DT VEIR ] true, W) listO) 7 iESF % F H RKEE 3.

2FEH8: codes\15\15.1\FilenameFilterTest.java
public class FilenameFilterTest

{

public static void main(String[] args)

{
File file = new File("."):

// 1M Lambda Rz (HFKAH FilenameFilter) %ﬂb‘(#ﬂ:ﬁ%ﬁ

/7 WRXHZLL . Java &R, HE AN R, WEE true

String[] nameList = file.list((dir, name) -> name.endsWith(".java")
|| new File(name) .isDirectory());

for (String name : namelist)

{
System.out.println (name) ;

}
}
}

R AR ARSI 4 SEEL T accept() /i, SEHN accept() 7 VAL 2R € B AN, 5 & W
o N A% list() /7280 H .
AT LR, KA BYETHAE FITE * java SO AR SCHE B o
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/& 38 Javainx (2 31m) RIS HH

Java 1] 10 YA SEERA /40 H IR Ea, ' nT DA (8 b SE B0 B0 (0% /4 BB, 76 Java FHEAR[E
FIs AN/ YR CBAL. SO MERERS) #RERRN “W” (stream), BITHA TR AV Java 27
A% AR [ B 77 k5 18 A [ B N i P8 . stream /2 MR YE (source) FHEUX (sink) HIHFEIE.

Java {EFT A G RIRAE (R IE) EBAE javaio B, F LASZIUHA /4 H Thie.

E “E b Java SRAET XA 10 KRR, FROATFAATAMRA 8 10 KAERE R |
Q é’] 10 /)’E'F’ 5

)) 1521 /}l[,mﬁﬁ

AR 3T, AT LR A AR RISEEL, T AN B f R X BEAT 702K, EAIEM &
A REAFAEE R AT

1. SINTRANEE LR
AT K5, B PAr A A AR 6
> BN RAEMPEEEEE, mAREREEAEEE.
> . ReemES AL, MmAGE M EEEEE .
AN B RS, MNTwE 151 FiaiEERE, BEEMNNERELE, &%
AR — R, XERBMA. AR NEFEITHTEN B A BRI 8
gﬁ ﬂﬁt ......................................... —
*EX‘ Yo B INR A6 R R, B 151 Fr RSB A A M ARA T X s |
Hr Rt R AR IR ”Fﬁ&ﬂﬁéﬁfﬁ&*ﬁ‘ﬁéﬁ F 4o 15.1 e A, mR I
)%m)\mu

T 152 FRIEARR I, HiE N RS25 8 MR A% 7 m, EXFESL T, Server i)
PAE S ST R B B 4 BL, BRI Server Ui HOFE P PN R AT Client 3 £ P9 77 57 5T AN 00 4% B 15 B 8
#&, BEIBE Client 3 FFE PR i {3 FH A -

— Ve
- [0 &K
CE: Server Client
B 151 HIEMNAFIER E15.2 HIBMBRFZHREIE iR

Java FIHI A EZ B InputStream 1 Reader EAAE, T AN EZH OutputStream F1 Writer
YERF ., ENER B ER, BEEEAIELH.

2. FHRMFEFR

FA R LR L2 —R, KAE T 10 MM E R T EAE 53 1. oA F
BRVE B B C R 8 LI, T FRARIERAE IR BT 16 FLIF5F.

FA5 I EE i InputStream F1 OutputStream 1F K FE2K, 1 A £ 9 W) 3= 22 (1 Reader 1 Writer 1E A3,

3. TRmFALIER

A A GRS, AT A R AN AL B .
ATLAM/ I —ANMREE R 10 W& (B, W) B/SEARITM, BT AT, 59 R BRI

Y

(663



s1se wves]h

www.fkit.org

2R (Low Level Stream). [ 15.3 B/ T WA~ E.

ME 153 FafLAF H, SRS SR ITmAm e, 25 EBEERRLREIRIE, ASEPR
SN T RUE R

A F A EARFE R T R e A, I B S TR SEER R B/ S ThRE . AR
RN ERii. B 15.4 Bon T ABR R~ =K.

FLRENT rL i AL B
Hoifs

-
<

-

= EE i
B 153 TiaRTER E15.4 SEFEREE
M 15.4 FRTLAE H, AERAAERBHATRA /A, BRI BRERPSERBEE T, &
A FISERR VA T RO R R ER A — AR, REE AR ABER, EFRt ALl
K H 58 4 AH R (0 Fan A\ /A H AR R U 1) AN [R] BB, B A0 B R BT BT LR B AL, R SERBR BT
] P4 U A0 AH I b e A AR A

Q0 &T ......................................... —

FEFRE, Java A AR R QLT SAR —FPHA 6 FAFBRHEX, Bl A e I
AR S RF 0% 8K, BT OE R R SR EILE R, TR 5 84 5 ik R

T AN S, B A R A SR |

»» 15.2.2 HERIBLSRE

Java 10T H && BB FEIEH S MBS, B TR/ AR, AT RS T
fi# T JavalO.

Java [ 10 #i3E¥P K& 40 24K, XEAF EEFEHMEE, ELFF LI, mE L EF
TAER BHFRBER. Java (10 HiLH 40 ZNREENIT 4 NMERIERIRER .

> InputStream/Reader: FTEMAMMER, FHERFIMAR, FERFEHFRAR.

» OutputStream/Writer: FTA#MIHAAIESL, ArFRFIRBR, FEEFFRMLR.

%}F InputStream F Reader i &, B HEMA R &I FEEL— “KE”, XAKEBRKTA “Kig”
Rk HES, i 15.5 Fias.

TAS ORI RSN RN/ A
XtFEWRME, A K" B—DFH
X F RS, A Kl R— IR

15.5 MAREEE

ME 15,5 FATLLFH, FRHRMERFRI AT RILLAEFAL, RSN A/ H 8L
AETE. MAREHBERICREH KRR LT EREE B K7 FHIER, FUEFN
InputStream B, Reader EELH —ANEREA “/KM” &, WxIeEr B3 EBS); BRILtZAh, InputStream
Al Reader HL#THRfiE— L7k R IgE 3.

%}F OutputStream 1 Writer 15, Ef1FRFEEHHEEMBEH— “KE”, RAEXNMKERERAE
FEAT K, Wi 15.6 Fras.

EWE 15.6 Fimn, JPATHEHE, FEPAHSTRKIE Kl BB HRAAKES, fMlRmE
FEKH Ba 2 A0 F A 5 RAR R S AT /K B N AL B, 15472 F 18] OutputStream BY, Writer HL4iHH —
MR EBAKTE G, W B3 EBS).

K 15.5 F1E 15.6 78 T Java 10 JiHIZEABESBEIRL, BRILZ4b, Java BB FIAL B MAAIL T Java
BN HR R REME . BRI EAIEL THEA T EH.

> MEREMIRE: T LUINSE ph )7 ORIE m N H R .
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> BAEMERE. PR RERROL T — RIVERE R AR — U R HE BRI A2, AR
M — A K.
AEERFE] LA “IH” FEAE CAFERIR R 2 b, X ARV Java N HIRE R AR R AOACHS . 32
B £ 5 RV 1) AN 3] R e A\ e s O BE . 1 15.7 SR T ARBER AR .

o

R R

BIVHE it 2 RO R ko
X, % KT R
X PR, %R R TAE

g )

B 15.6 #itimREE E 157 SEAEREE

S E AL EESL, Java FEF IO LM/ Y RURRESL . PSR AL KA i e %, FEP R
FERFIX AT TR AL BRI, AT LA A ) A A\ AR SR A3 5 AN ] FR i /4 Y e A B

AP LA F WA FAFFRAE I, RO EATRERAE T L P84 —FF, RO U B RO 8cdhs
BT R E——F R ERE BRI, AR R R TR T

»>» 15.3.1 InputStream #1 Reader

InputStream F Reader /& i H M AT SIS, ARG IHA GO LFIRPATHRIN, HENTRR A
P AN B, BT LAE AT 72 BT A S N ST el 45 i 7 .
£ InputStream BT =7k,
> intread(): MHEIAF P EEBUAANFET 4T AE 15.5 FroRfKE B —#7K), IR [E Friszit
MR (T 5E v B O int 880,
> int read(byte[] b): MM 5% EHL b.length AN F IR, W HLAAMEAETF L b, &
(] 5 o S B 1) 7 1T
> int read(byte[] b, int off, int len): MHIAVLF WL ILE len M FE W HIEIE, FHRHAFMELRA b
W, JRONELA b P, AR B S, TR M off LB IR, IR [P SERR BRI 715 5L
1E Reader A EFW N = Fi%.
> intread(): AMEIAFFIEBUAANFRF G4 T AE 15.5 FroaKE h B —/7K), 1R [E i
IR (CFREE v BB int 880,
> int read(char[] cbuf): A A F 5 £ B cbuf.length 4N FRF B , I HAFE7E 77541 cbuf
W, R [B]SERR R AR
> int read(char[] cbuf, int off, int len): AU 8L L len NMAFFHIESE, IR HAAAEETRT
A cbuf 1, TRAELL cbuf R, FFARMNEHLE TP, TiE M off AL ETFLS, IR [A]15E PR
HY )43
%} Lt InputStream 1 Reader A4 4 17572, St ASHE K IIX YA LK) T g 2L A2 — £ 1Y) - InputStream
F1 Reader # 2K ANEIEM S W& 15.5 Froai/KE, BrUFREFEERT LUEL read() /78 I EEE— A
“7K¥E”, AT LLEIE read(char[] cbuf)EX read(byte[] b) /7 i HKiEREAS “/Ki 7. 2 AN read()
TS H0n, AT CABRMR N AE ] — AN P 7 Blan i 15.5 Fros KSR EUK, il 15.8 Bk . read(char(]
cbuf) 7727 BB AT B AR A — A “ P11 7, FEF KR R N LIS read(char[] cbuf)EX read(byte[] b) /7%,
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A S TH “MrfE” WNMARPEH - K7, BEEE “rrE” B “OKE” G, HRAEN R
HARRIET; FEFp 2 IR E R IXANBUK 738, B3 G - B e A UK IS T &5 We ? B 2| read(char(]
cbuf)z¥, read(byte[] b)ﬁfi&ulﬁl 1, BURBAZTHIAGAIG R .

PEOOOOOOOOEE

00800..0

MR

B 15.8 MIINT PIZEEERE

IEGNRT 22, InputStream 1 Reader & E&%H K, RS AREGIESLF, HeM2HE M HT
B A dL: FilelnputStream H1 FileReader, ‘EAI1&82 T aii— S HEMIEE X MHXB:. Tl
FEFP7RYE T H FileInputStream REZHL [ 5 (IR

2FEH#: codes\15\15.3\FilelnputStreamTest.java

public class FileInputStreamTest
£

public static void main(String[] args) throws IOException
{
/7 BIRTFRAGR

FileInputStream fis = new FileInputStream(
"FileInputStreamTest.java");

// BIE—AKREEN 1024 (19 “PTF”
byte[] bbuf = new byte[1024];

/7 FTORAF PR 4

int hasRead = 0;

/1 EREHRKES “BUK” df2
while ((hasRead = fis.read(bbuf)) > 0 )

{
/7 BUH “Prta” skl (F5), TR SREAF RA
System.out.print (new String(bbuf , 0 , hasRead )):;

}
[/ RASAFMAR, BAE finally REHE A

fis.close();
}
}

TR R AL AT A ] FileInputStream 55K “IUK” MR, 34T EHRF, HaMh b
TR FF AL
o

...... ‘?k-Eil‘; s X
T ERAEFLET —AKEH 1024 495 7 48 kL BGZ XA, EFR_EZ Java B4

KEERE 1024 FF, L2 H, 25 REEPIT—K read)F HPPTRIREHAZ.

(940 R R 5 ML, AL B AT At U AR AT A AL — R

Eﬁ$i#%ﬁﬁ%m%ﬁxmK%&ﬁﬂ,EE%%KT,&¢¢i$ﬁ£2$$wﬁ?3r

£ read()F ik IRE RiL 3| T FA P X FHF, F-FHELSL,

R T fis.close()K X AiZ XA, 5 IDBC 4fE—+f, 7P EITH KM 10 %
BB THAFREGGEE, bR BT ERIBOZ IR, BT AN % 8 X U 10 . Java 7 B
THE R 10 %P3, ENI1ESEI T AutoCloseable £ 11, K#R Al it A Bh5 B IR try &)k % H
X6 10 Wi, T HFEFF# A FileReader SR A 5 o

F2FEH: codes\15\15.3\FileReaderTest.java

public. class FileReaderTest
{

public static void main(String[] args) throws IOExceptioh
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{
try(
// BIBERHING
FileReader fr = new FileReader ("FileReaderTest.java"))

/7 BIEE—AKEER 32 1 “Ar”

char[] cbuf = new char[32];

// %?ﬁ#%ﬁ@ﬂlﬂ@?ﬁﬁ
int hasRead = 0;

/] AR RES “HUK”
while ((hasRead = fr.read(cbuf)) > 0 )
{

// BUH “PI7 PRIKIE CERD, BB RBCET RmA
System.out.print (new String(cbuf , 0 , hasRead)):;
}
} ; :
cdtch (I0Kxception ex) |
{
ex.printStackTrace();
}
¥
}

T f¥) FileReaderTest. java #2/% 5 R TH [ FileInputStreamTest.java H-#&H K KHIARE, FEFR2K
FRBAMKESCH 32, XEWERFFEZ R read) 77174 7T LLSE 2 LU A G 2 5 53 . 72
FEJEER T B3k ARIER try ARG SRR, XHER] EURIERA TR — & S H .

Btz 4k, InputStream FI Reader i 2 R4 K JLAN &K B ahid a4t -

> void mark(int readAheadLimit): 7Fic3&¥EEM SR04 B0 FK—Mrid (mark).

> boolean markSupported(): W7 HH A2 SCHFF mark(#efE, B 2&ZRERRIC.

> void reset(): UL AICFIREE R EML B E—RiEFARE (mark) BIALE.

> long skip(long n): C3RIGE M ATHS) n NF19/FHF.

»» 15.3.2 OutputStream #A Writer

OutputStream Fl Writer tBIEH AL, EATRAWE 15.6 BB RSATHIE, PIDUAREE T
W =A%
> void write(int c): Kif&E M/ A B A S, Ho o BERTMRFET, HTURERF
o
> void write(byte[]/char[] buf): 75 $4H/F R4 IR S H BUFR e R .
> void write(byte[]/char[] buf, int off, int len): R TEAH/ FREAF M off fLEFF4E, KN len
B F /R B R T .
Rk F-FF i B8 LA A RAE N B AE 87, BTLA Writer A] DL 7 5B SRR A RF 44, BI LA String X%
E A ZH . Writer BEREWTFHENTE.
> void write(String str): K str FR/F & B K F /AR B ERHAF .
> void write(String str, int off, int len): ¥ str FRF & B\ off fLEFFLE, KRN len B)F 750 H 2F5
SEHTH T .
THFEF{EA FilelnputStream RK#ATHIA, FH{EMH FileOutputStream RHATHIH, FLASEILEH]
FileOutputStreamTest.java {4 I Zh g o

F2FFEH: codes\15\15.3\FileOutputStreamTest.java
public class FlleOutputstreamTest .
- L ~A~iﬁif'“ﬁ:fjjw L
public static VOld maln(Strlnq[] args)
{
try(
/1 BIEETMAR o
FileInputStream fis = new Eilelnputs eam(
"FlleOutputStreamTest Java"),

/7 CIRFHHHA
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FileOQutputStream fos = new FileOutputStream("newFile.txt"))

byte[] bbuf new byte[32];
int hasRead 03

// VEER SN I B HcdiE
while ((hasRead = fis.read(bbuf)) > 0 )

// BER—RK, BEAXHRHE, £ET 20, RE2D
fos.write (hbuf , 0 , hasRead);

i}
}
catch (IOException ioe)
{
ioce.printStackTrace();

}
g
}

AT LR, BEIRELHEAEFEZ T — DX newFile.txt, Z3CMHHINZAF FileOutput
StreamTest.java {4 P 28 58 4 AH 7]
ey
..... -*, E.i t! "
1% Java #9 10 APATH B B, REBLRAAE B A, XA B AR T TARIERS
W B2 FRARCLZ IS, THEL T AR B A o X F 49 54% flush B|HEF EE (AAHE
PAT close()F EZ AT, A FHMATH B A4 flushO)F 7% ). Java 694k % #ir dh RBKIARRIRALE T i
g#%%,ﬁi&ﬁ%%m%%mmw%mﬁ%#%ﬁ‘w%m&ﬁ,R%ﬁ%%m%ﬁ?gr

G4 R BP T ARIEAE A R

R EEER RN, WAEH Writer 27 EH SR, WFEFFR.

ERFIEE: codes\15\15.3\FileWriterTest.java
. public class FileWriterTest

{
public static void main(String[] args)

{
try(
FileWriter fw = new FileWriter ("poem.txt"))

{
 fw.write ("H#E - FWE\r\n");
. fw.write ("B AN A+, —Z—HEBEE. \r\n");
- fw.write (AR REIE, BRHFOFLHEG. \r\n");
fw.write (" HUEKAE, KHAMEEM. \r\n");
. fw.write ("HHWRBCGEIZ, REAFHEMEAR. \r\n");
b ,
. catch (IOException ioe)
{
' ioe.printStackTrace() ;
} ;
T } Ll ey
} , ,
BT LEEF, BEEXLITER THE A poem.txt U, U AN AL RFEF 4 H A 2.
..*'
, ..... '*‘. }i t : * :

@A AN FAE AR, FHAEAZGREA N, XZ Windows & 69484TH, 1@3

XA XA TT VAL A 24847, 4R 2 UNIX/Linux/BSD %4, N4EA\n stAEABRATH.

W 154 RO R

E—WNETRMAN AR 4 MHERER, HNHAT 4 DURSHFRT R AE. B8 LR
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BIFEFAMERIL, 4 DR ARG EHB. nR A B EE, XRTHEEB TAERT .

>»» 15.4.1 KRIEFRBIAE

B 15.7 SR TACERA I TIAE, B T DARRIE R B4 L MU R, IS AMR AL TN 7 (8 A/
W, R R R O B AR R

ﬁ%%ﬂﬁﬁ%ﬁﬂ%%%,ﬁﬁﬂ@ﬁ%@%%ﬁ%,ﬁ?@ﬁﬁﬁ%%%ﬁﬁNﬁ&m%
A SRS R V0 B & SO

iﬁﬂ%%ﬂm%ﬁﬁ$,AgﬁmﬁmﬁﬁﬁT%—A%ﬂnﬁ M 2 BAAFAEIIT, TBAXH
WO — & RALFR : T SR EE L 10 45 AU MR B S5

aﬁﬁ. .._.._.._.._.._.._.._.._..-_.g._“ ...... \...._/—--—
o) £ TR AR AL, IR R L OFTFEAR K, HA LR mtirth |

N R B R, OR AR AR PATRE B F.

N IEFRFAE ] PrintStream 4L K A%% OutputStream, {8 FH ACFRIf5 (1% H 026 i HH B S8 7 {8

12FFE8: codes\15\15.4\PrintStreamTest.java

public class PrintStreamTest

{
public static void main(String[] args)

{

try(
FileOutputStream fos = new FileOutputStream("test.txt" ),
PrintStream ps = new PrintStream(fos))

{
// 1 PrintStream #ATHIH
ps.println ("HiBFRFHE") ;
// BE#AEH printStream fiiti W%

ps.println(new PrintStreamTest());

}

catch (IOException ioe)

{
ioe.printStackTrace() ;.
; 1 i
}
}

LA P AT AR AR X T — AN A B FileOutputStream, 2R J5 27 {# H Print
Stream A3 T %7 S H IR, BJ5 ) PrintStream % FAFE . HrHH SR eeeee PrintStream ¥J4f; H D HE
ewamk, FIHEF—EMAHAPRAER H System.out ()25 2 PrintStream.

3 ET ----------------------------------------- —
' 0 ® F PrintStream X698 ALEFRA, BFELRESHBEIAAL, Haiaks |
i 97 €% A%, PrintStream /& #EAT#r i .

BT IS AT UG H, FEPRAF AL ER R T 5, 8 R R BRI A B A 2 A — /N S e

ANERSEEITT, XEEAIEE A A B st 2 R T % A A EE R .

.*.
o -;_*'. 3 AT '
: AL EROETRED SAZE, AAMANME AT RN, RELHRZLEEY y

SLIRRBPET. R HIR EEGIIZAN, RARADXAMZLRALKNT LR,

»>» 15.4.2 N/ RIEAR

Java (U /4 AR RIZHE T 40 26, XEEF ERILTELMTBA I, (S Lot
R, WA RBHAZAER A . R 15.1 BoR T Java SN/ Sk R b AR 2.
MK 15.1 FATLLE W, Java FISIN/BHRIA R Z BT LA 2%, FEREY Java Jy T SEELE 4710
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B, T 10 WK R T VFE K, MR IR T AW R AR CHRA L eIk R g
FAW, LML FFFRD, F IR AR RO TR A S H A A K3, Pl 32K
BN N/ A RAR SN R 2%

F 151 Java IN/MIHIRIERPERRS %

o % FHEMANR FIHHIR FRANR FR R
HhFHAE InputStream QutputStream Reader Writer
i ] LA FileInputStream FileOutputStream FileReader FileWriter
Uy 9] $ 4 ByteArrayInputStream ByteArrayOutputStream CharArrayReader CharArrayWriter
Vi 1) i iE PipedInputStream PipedOutputStream PipedReader PipedWriter
VIEEZEEE StringReader StringWriter
b BufferedInputStream BufferedOutputStream BufferedReader BufferedWriter
L223 InputStreamReader OutputStreamWriter
PO /i ObjectInputStream ObjectOutputStream
8 =S FilterInputStream FilterOutputStream FilterReader FilterWriter
FTEN PrintStream PrintWriter
HE [ 4\ UL PushbackInputStream PushbackReader
RFFRIR DatalnputStream DataOutputStream

Vs 2 151 P IBAT AR R REN SR, DA SIRE MRS R AETARI ARSI, Tk E RO,
BHEAKBL, FIRKDIRELL F R A DI RESR A, B0 TN B A RO B O — IR, T A

] LAAE B BT A A SO

{E R, WERAE 71 R A B SCA A, W B A& i 7 5 4E

X F AR T, XN T R R A . BT GE A N SRAEAT RN P AR
SCARNE, TN % B A0 W SR BT H A B AR —BERIN A, IR Z2%8 A 7 1

| G AR AR 69 F 4 % (Windows T B 4&F X ZKiAE A GBK F4/4%&, @ Linux T
4R LBRIAME S UTF-8 F 4% ).

R . e e e e e e e i

S SEALE S A E A SR e ) K Kk — PR AR e B AT A |
- BETEEY PV RS VES SN ES T ELTNCE Y & N R XL
AR S A, AR R S KA — A, G R XA |

| e it A AN, Mg CHREAT AL, BLETF, PREERM
C AR, WRATFIEXAR R T R WFEE, Bl A EditPls T AIA] |
! A A% Hq poem.txt XAFEF 15 A2 A UTF-8 FH %, 0B 15.9 Fi =, N A 2|47HF 69 poem.txt .
© O XHREERT S, Bk, wRAZEIEFOIAIMAR, NLALEITF RS |

| JuuAgg
%03 F

% FildutputStremTest jave
JAVA 3
w1$i

. FileReaderTest java

JAVA ¥
B84 35-.?

FilafriterTost jave

£ 15.1 ULRG THNEHRAERPALT javaio B F W, EF L& W AudiolnputStream.
CipherInputStream. DeflaterInputStream. ZipInputStream 5 574 Uy [0 F AL I3RS 46/ 55
eI T, ST BAREINTIAE, 0T IDK MHABE T, A BRI EAGHX TR 10 .
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% 151 FIEFIH T —F CAS B S A, FI RTINS, PR DR
28 347 755 0B LB B A AT SRR T R BT SN B T B A A AN T A B R A
2 Ah, BRSSO SRR A AR SIS, FRRRE AT LA PR SR AR R, AT
SEPR N SR A 2, B A A B AT AEE (F StringBuffer 784 FRFE) MIDIRE. THFETRE T
A4 P A A R BT A R N/ R R B A

F2FiE#: codes\15\15.4\StringNodeTest.java
.

i

S

TR ST A FileReader 1 FileWriter FIFEFHEAAHLL, REZ7EAIE StringReader
StringWriter Xt & MEANI R FZRFRT SR, MARXHY R, BT String RATTRKFRHEXNR, Bk
StringWriter {# Fi| StringBuffer /E 4% Hi 95 /o

# 15.1 FHIH T 4 )& E R : PipedinputStream. PipedOutputStream . PipedReader. PipedWriter,
EAIES R T SL R B S TIRE ), A RIRFIMAR. FIEHAR. FREATUN R H 5
AAKLES 16 EAHIX 4 MR,

F 15.1 i 4 NSRRI T ZrhThRe, WINSrIhRERT AR EHIAN . BH BRER, Mgt
TheESE T B flush()A AT LUK R X 1) 4 25 5 N SEFR A B4 A
# 151 PN SR EBEH T LU RHFIL, KEFER 15.8 TTHRREN AN ST,
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»>» 15.4.3 L&

N RAAR SRR T AR, XRANERRA TSI E W RS R AR, K
InputStreamReader 5§ F T HI A FU L B CF FF4 AU,  OutputStreamWriter -7 777§ Hi Ui 3% 48 ol 7 177 4 HH

mﬁ/l\ﬁ]&m “BEW”, (A F —EBE R T Java

FARE: K2 B R B2, B—BRTHRFTIRBGEY.
EA fe R iR FHERLTRAGEAZDLS, FH AT
BAF Y RO#H RBESR, BRF-NAREBRATHRT, 23
#iR R AR, A-NARAZFRDR, HHAERBX

FTHERR? A2, BRAAF-ANTFih, T4
REBANTERGAERAXZAE, HoetR
BERTRAARNERLAZ S B —~%, #A Java A3
RTITBRTFARBERTAAGRE R, LA REW
FRARBATF AGRBGR,

T PASR BV S S R B SR A B EE B IR BV . Java {#FH System.in fSEARHERIA, BEREHIN,
EIXAPRHER A RZ InputStream KH) L6, FHAKRTE, MEHBEMANBTHRCANZE, FTLIA
LA{# A InputStreamReader ¥ H 5 # pl R I, HE ) Reader SEEUHIA N AR AR KA E, ATLL
H-H18 Ff] Reader FR-IK L% X BufferedReader, #/|f BufferedReader f¥] readLine() /732 A] LA—WiEEL—4T
WE. WTFREFFR.

F2FEHE: codes\15\15.4\KeyinTest.java

public class KeyinTest

{
public static void main(String[] args)
{
- krvl .
o J/ Sytem in ﬁﬂ%&ﬁ}t Reader ﬁﬁ ‘ ~ ' ;
' InputStreamReader reader = new Inputstrea.mkoadar(Systm :ln) ;P
// ¥ IEH Reader H35A BufferedReader
BufferedReader br = new BufferedReader (reader))

String line = null;
// RFRTEH 77 2 REAT
while ((line = br.readLine()) != null)
{
[/ WMEEBRERE A exit”, WFEFIBH

if (line.equals ("exit"))
{
] System ex:Lt(l) i

// ?TWI??EKE!‘JI*J%
System.out. prlntln("ﬁ?)\l’igﬁ:" + line);
}
}

catch (IOException ioe)

{

ioe.printStackTrace();
}
}
}

R E’]*ﬁ%?ﬁﬂ 1 574 System.in 234 1% BufferedReader, BufferedReader i B 221 T g,
BRI A — IR — AT CA——DAAT R A br G, R EEE EBATRE, WIFEFPRLZE, 3838 HiT 4
Ak J:ﬁJ:Tﬁfzf?_ﬂJ%Zf)ulXA’ﬁﬁE EEFEPATRMAR, REHE TR, RBP4 24T HRINI
LN SN
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9,,0 Eﬁ: ----------------------------------------- ——
' 3 @ F BufferedReader LA —A* readLine()7 i%, “TVAIE® H BI—FKIEA—FTAL, FF I
VAZZE JFZM-EXSQZF A b B AL B %, BufferedReader, Al sk 7 {8 it B AR O SRR A, -

»» 15.4.4 HEEING

ERINAm B RAARY, AN S AN F, B2 PushbackInputStream i1 PushbackReader,
AR T W = ANk

» void unread(byte[]/char[] buf): ¥ —FI5/FRFEH N AHER B HER o X B, M fo i 5 2 ik

P P 2 ) 1 25
> void unread(byte[]/char[] b, int off, int len): H—AFIT/ R E M off JFUh, KEEH len T4/
FRE N B HERI B HER 2 ph DX L, AT 1/ 5 52 1 ER I DS P P 2%

> void unread(int b): R — AT/ FRFHER] BHER D2 b X B, T 14 AR T O IS AT P 2

OB A RE DA R T X =545 InputStream 1 Reader H ) = read() /51—, %
B, X =Nk 2 PushbackInputStream F1 PushbackReader [ 585 BT 7E .

X PN HEE A R A — NERI G X, AR A X AN HE R R unread) VAR, R4
oot e A N AHERI BNZZ P X B, T HE R A R read() 77 255 5 A2 56 AHE[R] 28 1 X 5
e, HATEAEHN T HERIZMX N EE, (HiEB A 30 read) T 75 B I A 2 AU It H 2R
Bl 15.10 S T X FhHE Rl A G AL B 7R 3 ] o

{# ] PushbackInputStream 5%
PushbackReader ] read /7R, S25E
AHERIZE XL “AKiG 7, AHERIZE X
) T RS 115 P a6 N G
ZH

HEEIZE X
SRESaE '
o T

& 15.10 HEEMNFRHLIERE

WRYE_Fm A ar LlaniE, SRR A4 PushbackInputStream Fil PushbackReader I 7 245 & #E
[BIZZ PP X IR, BRIABIHERI X KR 1. ﬁﬂ%&f?qj’@@?ﬂ?ﬁ@%{*[:mmﬁﬁtﬂ T HERIZZ
X KN, 451Kk Pushback buffer overflow [f] IOException 5% o

.
..... . " 3 E X
BB 15.10 PR %+ R 69K E AL read() 7 ik e AL A MG KBS, {25 FR
b, WA RGKEY read)F E G RAE MG KEEAETXE, TAETUEKX,

R R R R R ) "new PushbackReader" 747 81, 4K FNZ PR 5, FRFHEHT ﬂ HH
PR B 2 BTN 2

FEFiE#: codes\15\15.4\PushbackTest.j Java

public class PushbackTest
{ .
public statlc VOld maln(strlng[] args)
try( .
L/ ﬁ‘]@‘“‘*/\ PushbackReader X4, ?E'}%&"&IE%FP[Z%&E}@ 64
- PushbackReader pr = new ?ushbackReader(new FlleReader(
'PushbackTest java") " 64)) |
{ .
char[] buf = new char[32]
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TR R e RELAR AR SEEL T s d s N AHE (R BUHERIZE X, T2 2R A ] read () 7 VAR
S b ORI T HERIZE DX A A, AITTSEIL T AT B E AR A 11 P A Zh e

15.5  HURE ) bo ik SN/ HH

BT ENG, Java FARAER /4 H 4> B System.in A1 System.out SKAFE, ZEERINTES FEA]
S AR A EoRds, SFRFE System.in SRIKHUMARS, SEBR & NSRG4 R E
it System.out PATH N, B2 52 4 HH B BR A

7E System 28 B At T4 F =N F € [m) AR/ BT

> static void setErr(PrintStream err): g 1] “brdE” 4 H R .

> static void setIn(InputStream in): H 3 [[1] “FrAE” HIA V-

> static void setOut(PrintStream out): H5E [i] “brifE” iR .

TR O R ) AR AERT R, K System.out (¥4 H EE e BSOS, TSR AERERE LS.

FEFEE: codes\15\15.5\RedirectOut.java
| public class Redirectout . ; i .
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i B ke s -
R R AR AR BB T — PrintStream i HIV, H¥ RS FRAER H E E [ 2% Print
Stream ¥ . BT _LHEFICEE A BUE A H— X ERERER B A E R H 2R, A2
out.txt 3L, BITEWRE, fTHARL YT HAE I out.txt L4, BIFTHERSCHEMAZR, EFS5EFF
A HH— 3.
THEAEFEE mARMERA, MR LU System.in B 52 7] B35 2 30, MARBEBA .

FEFEIE#: codes\15\15.5\Redirectin.java

TR AR AL B EE T —A FileInputStream 5 AR, FEA#H System [ setln() /7754 R Gokr
HER N W BZ SN 14T LAY, BFEASEMAH @A, MRHEERME T Redirectln java
TN E, IXRPFEF AT S APRHERIN, 12 Redirectlnjava SCHE A ARAERI AR -

Wl 15.6  Java MERRLBLISE S I AL B BEcdia

7 =L NHE, H Runtime X5 exec() /7 E 7] LISATF & L HAWERF, &5k d—
A Process X%, Process M %K K% Java F&/F I FEFE. Process XM T W F =ik, HT
iR L AR A T .

» InputStream getErrorStream(): FREL 7 3EFE AL R -

» InputStream getlnputStream(): FRELF L KA -
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» OutputStream getOutputStream(): FRHUFHEFE i) % i -
o =2 AT
{ WAL AR B AR S RA, KB T RAR RS T RAE, LA

ERMANRL R R AR? RRMAR, RAR A, BEE Java BAEGAHERAFME,

F i AZIRIR Java 25 64038, LAk Java A2 A e diB i B F AR T (RIRdedkigi ik 3»

B XMP—H, RARAEGTHEFTERST XHTF L), FTALZ R E R,

TR FPRE T AR R A R R
#2F##: codes\15\15.6\ReadFromProcess.java

RS AT A AR EH Runtime 53 T javac #21F, K18 T 12817 %2 0 B 1 F HERE
B TATHAAFAE L p HERE AR AV AIE T BufferedReader, XMAG AW E WA 15.11 Fizx.
IIHE 15.11 B??T*B‘J&%?ﬁﬁp HFE Gavac ) MH, ERAMHI; (BX AFE/F (ReadFromProcess)
= 1 R RSB AT AR T EE NAF IO A BE, BT LU R TR A2 5
Aifie "“J:ﬁf_!i!? SFEFWAE 15.12 E‘fﬂ*ﬂ‘]:@ﬁ’ﬁ l:l 2

‘? javu: <opt£onl) <source files>

o, ATARMS I EIE:
2 BT RIS
-g:none *iﬂﬁﬂ"ﬂﬁl
—g: {lines, vars, source} A4ERFERREE :
-nowarn FEBEMESE 5
~verbose WA KRB EEERTHOREDONE E:
—~deprecation ’ﬂﬁﬁaﬂﬂﬂ APT HOWRAL i
-classpath <H§#> HEE M S ADTE R AN AR PR AL
-op <BEE> ki3 Pnﬂ‘”&# HAEFH N
—sourcepath <E¥E> ﬁEtﬂM :5ivs &
-bootclasspath <> Ilﬂ’nﬁﬁ&l
~extdirs <HF> FAEFRET REGE
-endorseddirs (B> WEEZHMHESEEHLE 3
—proc: {none, only} BHATHRTERLEN/REE. 3
-processor <class1>[, <class2>, <class3>...] Ei& ﬁmﬁﬂﬂmm%ﬁ ST RARRRS
—processorpath <E&> ﬁﬂfﬁ&“ﬁ!ﬂﬁﬂ ol
~parameters “uﬁfﬁ’i’ﬁﬂﬁﬂ
MR 4 <EFR> BEHEERGHRXAHEE
L = <HF nzumnl AR
> -h <HFR> EEHREEROEISAIAHCE
~implicit: {none, class} FERBRBRIIAL imﬂ'
~encoding <$Ri%> PR WA P B T
“javac” iEFE AR -source CRITRR> - aﬁsﬂﬁﬂaﬁ‘ﬁﬂl’”ﬁ L
B 1511 RN p #HEERE AR FHRENAEF B 15.12 Java #2F 31§ javac ﬁ%ﬁ‘]ﬁmﬂh‘h’

A, AT LB Process ) getOutputStream() /7 13575 [ FEFEMI A BER I GZAixS Java F2
PR, XFFRE NG, W FRRFEI T 7E Java BFHES) Java BRIVIZEIT S — Java
B, FrsH—A Java R PHEASIE.
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ZFIEE: codes\15\15.6\WriteToProcess.java

public class WriteToProcess
{

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

// JBfT java ReadStandard 4, REIZEFT %4 HFHE
Process p = Runtime.getRuntime () .exec("java ReadStandard") ;
try(

// Lk p BHFERHIH AR PrintStream A%

/) XA F A AR R T, X p MERE A

PrintStream ps = new PrintStream(p. getOutpqtstream() ))

{

// [l ReadStandard f2FEANE, XN K4 ReadStandard HEHL
ps.println ("WEFFFE") ;

ps.println(new WriteToProcess());
}
}
// ®X— ReadStandard K, KA LABMARHERIA
[/ HRIFHERMABA out. txt

class ReadStandard

{
public static void main(String[] args)

{
try(
// £ System in fJ# Scanner W, Fﬁ?‘ﬁﬂl#ﬁ?&ﬁ)\
Scanner sc = new Scanner (System.in); ' :
PrlntStream pPs = new PrintStream(
new FileOutputStream("out.txt")))

// SR AT RAEEIZEAE D 2 B

sc.useDelimiter ("\n") ;

/! AW RELEAR T AN
while (sc.hasNext ())
{ ‘ ; .
// S AR
ps.println ("BERMARARRZ: " + sc.next());
}
3 , ~ .
catch (IOException ioe)

{
ioe.printStackTrace () ;

}

}

T2 ) ReadStandard J& —/M#EH] Scanner SREUPRHERI A B2, %242 4E T main() /5%, AT LA
BOBAT—(HHAAFT H H S 171438, /& WriteToProcess 28 3KiZ 1T ReadStandard 25. 7EFR/F4
—ATHAARAARMS S, FEFfEH Runtime [ exec() /7741217 T java ReadStandard #v4, %2 ¥iz4T
ReadStandard 28, JIR[FIEAT T )T 2FE; ﬁ‘rﬂﬁ%~ﬂ FH A AR IRTG AR p 1% HH R —— %%
HAXTFEFE p BFIARL, HERXAFE 2R, & m R p (12 ReadStandard 2
JP) H B, X EH R ReadStandard K3 .

1Z1T LTI ) WriteToProcess 2K, F& fFFIZ 1T 45 O & 2Ir=4E T — out.txt 3L, %3044 B ReadStandard
K=, Z U N 2 B WriteToProcess 255 )\ ReadStandard #EF2 B, 3 H1 ReadStandard #2HUIX Se 54,

FHRFIX LK R A7 21 out.txt STAFH .

@3 !5.7 RandomAccessFile

RandomAccessFile /& Java fii AN/t A& R P IhBeE B WSO AV R3S, SR T B
Kuiml LR, BT LERCCHRN S, Ll e s . 5YEE KA/ SRR R,
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RandomAccessFile 32+ “BENLVI R 7 #7730, F25 AT LB 2Bk 3 SO AE B M 7 k5 'S HuiE .

i T RandomAccessFile 7] LA H i i) SCAFFAERALE, FrbAan R R FEY I XS A A, A
A KR 2, {1 H] RandomAccessFile ¥ & 5 4f (% £ .

5 OutputStream. Writer %541t #ii A~ [F (¥ /&, RandomAccessFile fVF H HE AL 3 id &5 4t
RandomAccessFile o] LA W IF 86 )3 5 FFaf4i . Bt RandomAccessFile ] LA Ja) 47 7E ) A4 5 18 0
W2 AR 75 B m) CAFAE SRR IR N 2, IR 1% 4% F RandomAccessFile.

RandomAccessFile [ 7iEBRZ, (HEA —NMEKIFER, #EREE XM, AaEiEEHAm 10

RandomAccessFile XfRWAE T —Mdxi5Er, HLUAR RSN S AR E, YBFHtgE—1
RandomAccessFile X &0, %% S SCHE FKIREHAL T30k (B2 0 &), Hi/5 T n N FEHE,
YR FIRE A R EEE) n NFEAT. BRItZ b, RandomAccessFile 7] UL H H#8hiZid F8%, BERT LA
MEi#s), thal Ll jE 3. RandomAccessFile 3 7 U1 F BiAN J7 v /E A2 #4545 .

> long getFilePointer(): iR [BI 3 id FAFE ) 4 ATAL &

> void seek(long pos): R AFd K455 €L E] pos AL E .

RandomAccessFile Bt n] LLEE SO, thaf LS, FrLAlEBEAA T 58 22T InputStream (] = read()
7714, Ho A A InputStream ) =A™ read() /7 #5842 — 1 A E T 582K OutputStream 1 =4~ write()
Jrik, H A OutputStream [ =4~ write() 7 i:56 4. PRI 24, RandomAccessFile S8 T —
ZAH readXxx()FT writeXxx() 7 iE K7 AN« HiH o

oo N
ET HEML G “FAF I AR B, s TFREM S, MR RLA R#Z
M — R — 2RI FIL L, —2)LiF IR 26 E S, Jo R XREM WA FE”, |
AR AEAAT PR 6 RG] 7 XBE|+ o3 &K, X&R+ % F3TKRA424 RAM (Random  *
! Access Memory, BF A A ) B2 7 i & 437y . IR L, “MAL5 19”7 & & Random Access |
i A~ $958F m ok, @ Random /£33 2 XA MM EE, EAEZTHES—wRE |
. XA 32 % Random, #4°T vA £ 47432 2 Random Access T FLi%RAEZ ), AL |
| AFEL LA, RAM AT A his AEEAMEGAHE (SaE. REFELT |
- i, B AT PR R AR F A EANK 5 ); @ RandomAccessFile #4 X& T A f & I
| ¥R XA 49 1EZE#F (5 InputStream. Reader & BIR A& Gt RAMEK 4 ), Fruk -
: RandomAccessFile #94-X& FR& “MALFFE”, mAEZLE “EZiFFE7., £Eke8 T2, |
|  ARABALA— IS LAREWMF T EARE AL, TRERTREALSF IT -
T ATREOREMER, BER, RAZREVARBMIFEN ITHAXLE, 2LAFRMKITHK I
| X%, 24#ABARANITHRIE.

RandomAccessFile 5 I MiGEAS, HAZIX I MIE RS IEAAMF, 2 e XA Fm e——-
MR String ¥k $E € U4, —MEM File ZH0RE & XA S Rtk 41, 2 RandomAccessFile
Xt %A 75 B8 2 — > mode 2%, %2 %¥5 € RandomAccessFile HI1j R, ZSEHWT 4 Mi.
> v LR ST R dE S0 . i K B X% RandomAccessFile $hATE A7k, ARk H
IOException 57 o

> "rw": DL, ST R SO . iSRS MANRAE, 2R B % S

> "rws": PLiE. HRIT IR E . AHXT T rw RS, ISR SO P A BT B RN B
R EE BN REFER S

» "rwd": PLiEE. S5 RITIEE . X Frow iR, BRSO N AN E AR S
A B Z A -

T FAEH T RandomAccessFile K i a8 % 1+ 8] 35643 54
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FZFES: codes\15\15.7\RandomAccessFileTest.java

FERFPHE —THAERMEIE T —4 RandomAccessFile X%, MK UREFRITHT
RandomAccessFileTest.java S, iX B W% 1% RandomAccessFile X % HAE UL R A, REEHITE A
R AT AR SO 5 E AL F] 300 &b, B2, TR 300 F 454 FF R
5, PP FRIES 5 InputStream IEGFRA K KMX 5. B17 LHERF, #EBIEF R SR
JE A IR .
AT T WA 3R E SO RN 2, A TIB A A, FEP R SE R e IR 8 3h B S F &
J&, BRI FFIR R SO .

FE2FE#: codes\15\15.7\AppendContent.java

TR AT ARG R AL, 5 BIE T —4 RandomAccessFile %1%, % —4TH{k
FARi%K RandomAccessFile X % [1ic ka5 B ah B & J5; £ Fk{#H RandomAccessFile #/THiH, 5
A OutputStream 5 Writer $147 %0 i H-BH K KX 5 .

IZAT LTHREF—IK, #ALAEE out.txt LR LT “IBMKIAR!” F/&H, BFEEZEHH
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JEfEH “\dn” 24 T EHIEAT .
.
k-1 WS
RandomAccessFile 4& & fE %) XA 6948 A2 BN A, 4o R AW L0 R i84145
ZHE| A XAL B S 44, NHFHMBEGARLSBEIMHPRAGAR. wREL2AHELT
EEBAAS, BEFTEARBALS BN REAZ TR, FREZHEAGHEBAL
HE, BREFRGAREmE| X4 EE.

THEFERFRILT AR E S feE A EARA N AR ThEE.
: es\1 \1 5.IsertCten.java

H
H
H
{
H
H
i
i
i
H
H
H

-T2 7 f# F File ff createTempFile(String prefix, String suffix) 77162 T — /M SCH Gl i
A AE TVMR R BEMIRR D, A LMRTFSEE A SO BB B R A A . TR A SR 1
WG S, RIFEFEMEEA S, BREBANATRMEBISAEEE, BRI AR
WA INBI SO, XA R AT LA 48 2 X fR e BN A .

H|IEAT LR, #84%F % InsertContentjava FIHA T —1TFFH .
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3 2 K ALHT 5 W% F & L E (4o FlashGet % ) 3778 i¥ RandomAccessFile £ & =3, |
A TR IEAEATEALHFLELIAN S —ARERTERIMFXNDARE 6 Z L

C o, —ARILRAA R, TRILAZAKEBIMAARIERALSE, |
! AR Randomaccushile 410t LBt EANGRELGE I D, G5k
: , LR IAE4RAH Y A9 F)iE T A4 RandomAccessFile % #7789 354t 5— |
! ﬂ*“&)’r-}f‘}‘ FRF 46 FHE, 4 RandomAccessFile #FARIE 1T F XAFF54+64 L4+ Fi2 -
C R ESSATERE. ABRLENG S KEAR G IR G, Bitme) Bt |
! & £ A0TF FlashGet 4 % &A2 W7 S 464 T B

15.8  *R)FHE

XS FFCH B AR R0 AR B AL, BRARVFE S T BRI B . XN R P FILHLE R vrE
WAFH I Java ST EREHET G TR ZHEBIRL, AT AR VAHEX A Z IR AR AR A |, i
P £85I Aot — kAR A S ) 50— N R8T o SLARRE P — BLERAG T 3R —BEHIR (To iR 2 AR A 3R
[, B R R ZRER A ), AT LUK I R i P R R Java X 5R .

»>» 15.8.1 FILRIEXFIENX

FFFAAL T VPR SEILF ALY Java X S8R5, XA R a] MR FAERERE |, B
JE s Y 45 4 4, LA DA S BB UK S R SR IR 0T B o F AR AL Sl 4 49 X 2 ] DA S5 % P (R0 AT T ST A7 E .

Xt R FFH4E (Serialize) #E¥—/> Java IR BEA 10 HitH, SHENERE, SNE2ERFL
(Deserialize) M#&M 10 it 1k H 1% Java 3% .

R T B A S RTINS, WAk E 2R TP A4 (serializable). K T ikX:A
KT FIIH, ZBUFEI U FHMENZ —.

» Serializable

» Externalizable

Java IR LR L SLIL T Serializable, %32 & — MridE 0, L8 O RSB 7k, &
HRRZA A LB 2 v R FIL ) .

B Al RE7E P48 EAE R BRI Z 2 AT R84, SNBSS HRRE, thin RMI
(Remote Method Invoke, BUtfE f7iifif, J& Java EE fI3EaE) ST HISERREE; TG 5 S5 F
P RE A B S IR ER LA RT R4k, bl Web I FH A 75 ZEOR 472 HttpSession 5% ServletContext J&
f] Java X} % .

B4 P F4G 2 RMI i A2 K S ECRR [BE AR A 20 eI AL, T RMI 32 Java EE HiAR M EEA——
AR AN REE VG BMN%, FTLAERIE&IENSE. REMELMEIRFFb. Fitk
FFHMEALEZ Java EE “F & 4. @H a1 BT RS JavaBean KEBSLH Serializable .

»» 15.8.2 {FRAMNRAEMFIIL

R T BN TN GARAT B AE balaE l  agA4, RA XA RNZ ST Serializable £ 188 #
Externalizable #1272 —. X TFTXHNMEOMXHMEER, FHKEEFEHMNANS, EZBEAELHS
Externalizable #2[1 .

{F Serializable RSEHUFHIALAER T8, FEil HFRIEI Serializable bric8z BIW], FoASZEL
fEAT J5 1%

—HEANKLILT Serializable #2111, ZKHIXS S E AT FFIALIK, #2570 LUES 40 F AN 5 Bk
oL %A% .

@ fl#—4 ObjectOutputStream, XA — KB, 7 LAAZIEE 37 78 FA 5 15 7 i 2Ll
Z bo WFREETR.

// fBlE4 ObjectOoutputStream Hithif
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ObjectoutputStream 0os = new ObjectOutputStrean (
new FileOutputStream("object.txt"));

2 /1] ObjectOutputStream X % [f] writeObject() /7 24t v FRF L3t %, @ FARAL TR .
// ¥—A> Person X%kt F4 H i

oos.writeObject (per) ;

THERFE X T — Person 2K, X/ Person K& —/NiH ) Java 25, HRESELI T Serializable
O, ZE O ZRRX S v RS .

F2FEH: codes\15\15.8\Person.java
public class Person
implements java.io.Serializable
{

private String name; ;
private int age; .
// R A PR BT S B H i AR
public Person(String name , int age)
{
System.out.println ("HSHKIHER") ;
this.name = name; -
_ this.age = age;
}
// 4% name 5 age (] setter Ml getter Fik

}
2 7# F ObjectOutputStream #§—> Person X} % 5 N AL SCF .

2FEE: codes\15\15.8\WriteObject.java

public class WriteObject
{ ! ;
public static void main(String[] args)
{
try(
// BIE#—/* ObjectoutputStream #ithii
ObjectOutputStream oos = new ObjectOutputStream (
new FileOutputSt:eam o obiact .txt")))

Person per = new Person ("#MEZ", 500);
// ¥ per MRE Nt
oos.writeObject (per) ;
} ;
catch (IOException ex)
{
ex.printStackTrace() ;

}
} :
LR AT RS EIE T —4 ObjectOutputStream #ij i, X4~ ObjectOutputStream
i R SLAE — A O R R TR SRR 2 by RS AT AR A RS H writeObject() 7 ¥£4% — /™ Person
XEENFHA . 21T LEEF, BB BAERT — object.txt LA, 1IN A /E Person X% .
WRA BN IR KT Java SR, WHFEMHRFIIML. RIFFICHZERUDT.,
@ 67— ObjectinputStream A, XAMAFE— MG, Fr LA BEE SLAE HAL ST SR
Atz b i FAREEATR.

// Bl —/ ObjectInputStream MIAi ,
ObjectInputStream ois = new ObjectInputStream(
new FileInputStream("object.txt")):;

@ ] ObjectinputStream %% (1) readObject() /7 IR EA X%, %7K E—4 Object K7y
) Java XF %, WURFRFHIEIZ Java STR AL, WAT LUK Z3T R oRBIEB S s B2 KA, F
AT .
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/1 WEARAFER—A Java WH, FHRIRHIRUHEHRN Person ?3

Person p = (Person)ois.readObject();
THEFEFRTE T MRINIAE BRI object.txt LA 32T Person Xt (120 K
IZFE%: codes\15\15.8\ReadObject.java

. | 'public eclass| ReadObject
{
public static void main(String[] args)
{
try(
// fl#—4 ObjectInputStream AW o
ObjectInputStream ois = new Objectl:uputstzcm(
new FileInputStream("object.txt")))

1 NRARPER—A Java Xﬁﬂ, %ﬁﬁﬁﬁl&ﬁﬁ&% Persqn?é
Person p = (Person) ois. tcad&joct() i | .

System.out.println ("&FH: " + p. getName()
+ "\n4E#H: " + p.getAge()):

} ~ :
. catch (Exception ex) ..
{ ‘ '

}
}

ex.printStackTrace();

}

LR E— ﬁ*ﬁ%?ﬁﬂﬁ*/\i#ﬁ‘)\(ﬁﬂﬁﬁﬁ ObjectInputStream AL, 2B _fT7HATF
ARASAE H] readObject(VEEHR T SCAFH1 ) Java X%, IXERSERL T RIFFILIERE
AR H I, RFFIEEE AR Java SR EHE, AR Java 2K, FICRHKRFIIGIKE
Java A&, WZERMLZ Java SR FTE K class X, HNIK 25| % ClassNotFoundException 5 «
A~ mHEfEH: Person KRAH - NMASHMWIESR, RALSEWAERS, HZWESRNE
—ANEE AT ENE R . S RFFIEEE Java X R, JFRAE IR A ZAERS, XRHRTFIIL
B TC 2 A4 18 2% R BT LR AL Java X .
3 ﬁa_z: . — ......... :‘ ------ : — -\ ................... I
- 0% £ ObjectInputStream #r A7 *F #9 readObject()7 i 7 B4t i T ClassNotFoundException !
FF, KRB, HEA I K RE| 2 4G Java £ BT T LLAF.

R A AL R SR BN T 24 Java 8, i RFFIHLEIKE X S0 L IiE LS
NG aEd:

BN ER BN RER (BFEEXEMEERE), XERXKRELAFLESHERS,
B R R H A —& U R R F AR Rl InvalidClassException 7% o A1 R AA] 314k,
HEWAESEMMERE, WZREF 2 X IR RAZREANSFIIE] Z#HRF .

»>» 15.8.3 MRIIARIFFIKL

BT/ 43 ) Person KA PN Ak A 2R B 43 il & String KERUFN int 287, W RENARK R AT REIIHKE
ARFEARME String KH, MEHD —ATIHER, PAX/5IHEBULMRZTFILK, BUHEIZE
Rl R B R RA T FFIH

#F Teacher 25#5H — Person K15 H, R Person KZFFF1LIK, Teacher KA £ 7] FEF4L
Hl. WIR Person BT FF1k, NIF1E Teacher 252 & LH Serilizable. Externalizable #2177, Il Teacher
KRN FFILH .

2B #: codes\15\15.8\Teacher.java

public class Teacher
implements java.io. Serialz.zable
{
private String name, |
 private Person student, ;
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public Teacher (String name , Person student)

/ { I Kt i

this.name = name;
this.student = student;

// WAEEBBE T name 5 student [ setter il getter Kk

£ -*,gt . X

L 42 5 5 54—/~ Teacher 3f %0, 4o % 1% Teacher x5 %44 —/ Person 3+ £.443| /A,
A T E RS 5 AR 3T VA IE % ¥ B 1% Teacher *t %, #2 5 2R % 4% Person 3 L4757

14, FfvA Person £ AL6%0 2 5T F 5|10k, T W) Teacher £ ¥ R 571k,

RAEBBA W T — RS : B AP Teacher X%, B student SZH1I25 8B #K5 | FH 2 [F—

/N Person X%, 11 Hi% Person X RibH — 5| HAES| HE . W FHEFR.

Person per = new Person("#MEZE", 500);
Teacher tl = new Teacher ("fEf§" , per)

Teacher t2 = new Teacher (" 4EAHIH"

i Per);

AR B T P Teacher X S AT —™ Person X%, IX =ANX RAE W A7 I FEft 7 o B 4 P 15.13

FioRe

XHE P T —AN S ——u R eIt 55, MRS Z t1 52575 F ) Person X% — i FF 51
t; MRBEFHFINE 2 XNR, REE—HSFF0Z 2 X%, HFEBEIRFYZ 2 %55 T
Person X% ; WIREFHEXXFHML per 5%, R IKFFIL1Z% Person X% . XIS FELLTF£ a4

R I H =4 Person X% .

WRARG AT EANT =4 Person M5, W4 fGR2LFEFMNEARH RFPFIX LT 51,
HERE|=A Person XfR, MG t1 Al 2 fFr3|H ) Person M EARF —MXHR, XBAREE 15.13
FiRBIBRA—B— X WEH T Java FFIEHLHEIRHIR.

ke

¥ name=

ME=R

age=

500

name=

HHRAR T

student=

ek ok

name=

JE 1

student=

Fokok kR

> FTARIF BRI B —NFIIR S .
> LREFREFIIH— IR, BPAEREZNRES LTI, RAZNEMAER (E

FRERHLF) FFFILIE, REA SR ZN BEHR T FFIIH I .

HEWFF

15.13 # 4 Teacher 3§ 9 Student SLHIZE B ER5| FZIE—4 Person 3%
FrLA, Java FFHLHLEIRA T —F4SsR P EE, REFERNEDT.

> MRFEAMNZELFILE, BFERAREERRE —MFIINES, MARFRERFIINZ

I
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WRHE LIRS, WU R AN iR —H

B B =IRFESML Person SR, FEFAS KK SIS |
Person Xﬂ‘%%?ﬁ&ﬁk?%f-‘?ﬂ#ﬁﬁtﬂ, ﬁ‘ﬁ%ﬁfl%tﬂ*’l\ name= 4
FEFIG S . B R B (K7 SRS e
student=
oos.writeObject (tl1); name=|  FMEZ
oos.writeObject (t2);
oos.writeObject (per) ; age= 500
AR KL T 1. 2 F per X4 %, FRHIL
Je BB A A s ] 15.14 Fos. name= |  TEHEHLIT

AL 15.14 7T LUR & M ERAR Java R 54K (I JZHL  dens [ FAIAS S 2
i, W ZHLEIAMES B, 2 RIAH writeObject() /7
P Rl — A g, G A writeObject() /7 [ﬁ?'l"'”JC pe mmﬁg JPHIHS S - 2
LI A W% B e 1T A I 1514 SIS E
FHFFFF T B4 Teacher X%, B> Teacher
Xt R #EA — A5 HBF— Person XZHI5IH, M EBEFFHKAAH writeObject() /7 ¥4 H [F—4>
Teacher X{ % .

2FiE#: codes\15\15.8\WriteTeacher.java

public class WriteTeacher
{
public static void main(String[] args)
{
try(
// fl#— objectOutputStream fiHii
ObjectOutputStream oos = new ObjectOutputStream (
new FileOutputStream("teacher.txt")))

Person per = new Person ("#MEZE", 500);
Teacher tl = new Teacher ("E{8" , per):
Teacher t2 = new Teacher ("#FHEMIfi" , per);
/] KK 4 DXRE N i
oos.writeObject(tl) ;
ocos.writeObject (t2) ;
oos.writeObject (per) ;
oos.writeObject (t2) ;

}

catch (IOException ex)

; , il

ex.printStackTrace () ;
}
}
} .

TR e R A AR 4 KA T writeObject() 7 HRMIHIRT S, 9267 b FUFFIL T = R4,
i ELFEBURIIA Teacher %19 student 31 FHSEF7 A — A" Person M4, LA HEHUFFIAL SCHEH
S 5 B T UE WX — £

I2FiEH8: codes\15\15.8\ReadTeacher.java

public class ReadTeacher
{
public static void main(String[] args)
{
try(
// Bl#— ObjectInputStream MAM
ObjectInputStream ois = new ObjectInputStream(
new FileInputStream("teacher.txt"))) '

// IR Object InputStream #IA T 4 A%
Teacher t1 (Teacher)ois.readObject() ;
Teacher t2 (Teacher)ois.readObject() ;

¢ 690
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 Person p = (Person)ois.readObject(); e
Teacher t3 = (Teacher)ois readObJect() ;

// #dtrue

System.out.println ("tl B’} student %tﬁﬁ*ﬁ p E%ﬂ’ﬁﬁ
Lt (el getStudent() ' p)). . ; .

://fﬁ?':ﬂtrue a0 ‘ o

System.out.println ("t2 E’J student giﬁﬁfﬁp %@Fﬁl‘]‘ "
s G getstudent() ~p)),
A ﬁ"tﬁ true

TR PR e R AR AR R I T RSSO I 4 A Java X5, {EE I A T EEBCHI T, A
R 2 3 7 Java R, t1 [ student SIAI A €2 ) student 5| A p 5| AR &SI H 2R
—A> Java XS ——IZXUEW] T & 15.14 P54 o

H T Java JRFUHLHIESR : IR Z KFFMLIR—A Java XER I, AAHE —IRFFILIN 4 241X Java
X5 AR — AT AR R, REH
—AEH writeObject() /7 VA% H N A 20k 20 SR 7 R FI0F R, TR writeObject()
JIVE, R R AU AR A S, B R T2 S A S B A R T AR, AR I S AR R

Pt . RPN

BEFREE: codes\1 5\15. 8\SenallzeMutabIe Jjava
. public class Seria Mutabl

FEFF P 28 — BOH AR AARRD 5B H writeObject() 7iE B AN T —A Person %1%, #EFEF A T Person

1691
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/.38 Javainx (2 31m) PRI HH

SB[ name SEHIAEBAE, RIGEFEIREH Person X%, {HIXKKHH ELASHK Person Xt R #k
RFTRH R T, TR T — NP IR S .

FEF o Q@ 5 M A A B I A readObject() 7 EEH T FEFIA A ) Java X%,  HUESHE KL
HUAY Java Xt 50K se MR, FEFRHTH 28 U ELK) Person X % ) name SE| 28 B KR 2 “ IMEZ”,
K 5 ) Person Xf % & A # 5 AN——I1X 5 Java FHIALHLHIAHFF -

.
..... - > }i E . X
; L 4% ] Java A 5| ACALE) B ST o B — & 22 &, AH % — KA A wirteObject()

7 ik kA B AT Rat A At AR AT T AP, 55 AZ)| ObjectOutputStream; /5 @42

AP Bpikigat R0 6K BRA T & E, BFARAM writeObject()F 4 iz st £ 05, 2%

JG b EH K FL M.

»>» 1584 HENXFIL

E—SRRGRT, MR- REAQEHELLFEERBRGER, PIWRITK 5 8%, Xt
AT B RGORZ LG R BAEHAT P HIAk; B3 A LB B KB R AT FHILE, BHIARA EX %S
B A AT I AP F 4k, LLBE% 5] & java.io.NotSerializableException 57

. &m:%’:ﬁ%/n\#%i&ﬁﬁﬁ'mﬁ, £ 42 B et BRI R BRARITATIE, do |

RENEOIR BT MBS AR, W3] 93t B S5 4o R3] 693 40 5
FIEFEIA T It R, MG A RS, SRS ST,

T AE SEB AR B FT A transient SCEEFEM, T LG E Java AL TC R &% SE ) A8 .
T Person K5/ 1] Person KJLF52E—F, HZ'EH age A T transient SSEEF1E4f

fEFE8: codes\15\15.8\transient\Person.java
public class Person
implements java.io.Serializable

i

private String name;

private transient int age;

/] FEREICAERF RIS HHIERS

public Person(String name , int age)

{ ,

~ System.out. println("ﬁ@ﬁmﬁiiﬁ#"), s e

~ this.name = name; , L

this.age = age, | ‘

}
// ## name 5 age [l setter M getter Fi%

}

Q 0 ET ----------------------------------------- —
transient X4&F R4EH T EH K, T THEAF Java #2569 H b5 I
T HFEF I — Person Xt %, #RJ5H KIFFI1L1% Person X%, 53| FFI4LH Person X%
JE R Z X S age SEBIAE &

F2RFiEH#: codes\15\15.8\transient\TransientTest.java

public class TransientTest
{
public static void main(String[] args)
{
try(
7 ﬁlﬁ-"r Objecwutpuwtreammﬁm L
ObjectOutputstream ‘0os = new Objectoutputstream(.« e
new FileOutputStream("transient.txt"));
// BIE— ObjectInputStream HIAM
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J:fﬁfl‘% EPE‘J% ﬁ*ﬂ%?4ﬁﬂﬁ']§$7~" Person X%, 4B name. age PiMSLBI AR E
THE: B ATHAEFARK % Person MRFFFILEHIH: 58 =AT AR F AR A FF 514k SO A 52 B 1%
Person X5 ; 28 VU4THH A& AL % HH 1% Person XI5 [1] age SEFIAE B . BT AFEF 1 Person 2] age
LA B f¥ ] transient X FEME, BT AR P58 DUAT MR A AL 4t 0.

f FH transient XA B SLH AR B BARMRT B, J7 (8, (B4 transient 1541 (1) S5 28 K 4% 56 4 B B9 7E
FRHEHEIZAh, XFEFEAERFIIKE Java SR TLIERIF X LG E(E. Java R4 T —F H
SESUFFIAHLE], X Fr B AL AT CALEFR P42 A Fe 04 24 sE Bl AR &, H B 5SS F5
LS Ar g (58 transient S FIRCRARFD o

TP FIAFN I 7 31 A 72 o 7 B R AL B2 PR 8 A SR L 0 AR R 44 I 7V IX LEHRF R P 742 F LA
SEHL A & FF .

» private void writeObject(java.io.ObjectOutputStream out)throws IOException

» private void readObject(java.io.ObjectInputStream in)throws IOException, ClassNotFoundException;

» private void readObjectNoData()throws ObjectStreamException;

writeObject() 77 VE 1 5 B A4 SE KL BPRA, LUMEAHN ) readObject) 7%l MK R E . EIEE
EIE, RRF R LS A RA X AL R, ATLLE E R EMRLE LR R FEFIIL, TEEM
o TEBRINEILT, &5 A out.defaultWriteObject EARTE Java XFE & S| A5 &, M Al
CLSEIL R FIAL Java X SORZASHT B #9 .

readObject() /7 7% 51 ST AL P IR BOUF KB X R L2 &, BdETXGE, BFRA L EEIRE
RIFFIUALHIRIFEE], 7T oL B e TE RFFI R L fl A &, PARWIATEAT RIFFI. TEBRAIE I
T, %7154 in.defaultReadObject SRVK K Java Xt S HIAERRA L BIAE & . ZEHH H LT, readObject()
7725 writeObject() 7 ¥ERT N, WIER writeObject() /72 H X Java X S I SEHI AR BEAT T — Lo A3, MY
ZAE readObject() 7% R Hose ) &5 B AT AH N () R ACBE, DME IEFTR R A5 .

YR FI A TERERT, readObjectNoData() /72 R A SR IER AT 460 PG B . Bildn, $&
B i FH B R B AR RS AN [F] - R % 7 BE BT IRAS Y FR RN R R IETT A 38, Bl
FEAML IR BB, ARG #4SHH readObjectNoData() /7 12 KW AL K FFIL I 52

T ) Person 25424 T writeObject()Fll readObject() B AN /1%, HiA writeObject() /7 :7E{#4F Person
XTI name SEI AR A3 StringBuffer, JFRHH PRI REEEAN; 1E readObject() /7% 14k
|28 B L4 Y, StringBuffer, 453 k#5145 name 52

Bl g .

F2FFE#: codes\15\15.8\custom\Person.java

/7 public |
e
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this.name = name;
this.age = age;

}
// 4% name Y age [f] setter fil getter Ak

private void writeObject(java.io.ObjectOutputStream out)
throws IOException

{
// ¥ name PR BMEREF BN _HEHR
out.writeObject (new StringBuffer (name) .reverse());
out.writelnt(age) ;

}

private void readObject(java.io.ObjectInputStream in)
throws IOException, ClassNotFoundException

{
// BERKFRBREERS nane LHIER
this.name = ((StringBuffer)in.readObject()).reverse (

.toString(); |

this.age = in.readInt();

}

}

AR AR A AR AR A v DASEER B SUFRFIE,  XFFIXAS Person K s, ok, &F
514k Person S - ¥ A AEAA X Hl——X A ZE T 7 54k 5 I8 0, BRAEAS Cracker #:3K 2| Person X %3,
fth & 3] name 12 N3 J5 I name {8, XFERLIR S Tk 224t

.
s -*, 3 ; . X '
writeObject()7 i 7 ik 5 41 % % 64 7 i 1% A= readObject()77 i #5521 % 6917 S

F—3, &N EFRELIZ Java 5t . \

%t Person X RBEAT - FIMLAN Sy SIAL IR 7 55 T TR P A AT DX, SO ARAS FEBEIA
A — R ERRR B E XHLE], B2 W] LRSI B R 200 SO S X B o G R 5K
PP FIFEAN X R Bz 5, N PR RS 0 P Re R T ik

ANY-ACCESS-MODIFIER Object writeReplace () throws ObjectStreamException;

I writeReplace() /7 6 e RS LI A, RENZEAFAE. B ZE LAARA (private).
ZARY ) (protected) FIHLFAH (package-private) 517 IALPR, B LA FRA Al ge3RSZ 7k, Hildn,
T f#) Person 253244t T writeReplace() /5 7%, XA LAZEE A Person X i #1% 5T G 85 #e il ArrayList.

TEFE#: codes\15\15.8\replace\Person.java

public class Person
implements java.io.Serializable
{
private String name;
private int age;
/1 FERMARARUETESHI GRS
public Person(String name , int age)
{
System.out.println ("ASHHHIER") ;
this.name = name;
this.age = age;
}
// W& name 5 age ] setter Ml getter Ak

// BE writeReplace Jj¥k, FRFAEFIIMIZNZZAT, SEHMZT kA
private Object writeReplace() throws ObjectStreamException
{

ArrayList<Object> list = new ArrayList<Object>() ;

list.add (name) ;

list.add(age) ;

return list;
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Java FIFEB AL RUEZE P A IE AN R 20T, BT HIZX ) writeReplace() /7%, W% 512
WAL —A Java X%, W RGE N FHML S — D05 . W NP RT EZF5K Person X1 %, {HSEFR
LA & ArrayList.

FEFEE: codes\15\15.8\replace\ReplaceTest.java

public class ReplaceTest

{
public static void main(String[] args)

{
try(

// flE#—/" objectOutputStream i

ObjectOutputStream oos = new ObjectOutputStream(
new FileOutputStream("replace.txt"));

// BIE#E—A ObjectInputStream AR ;

ObjectInputStream ois = new ObjectInputStream(
new FileInputStream("replace.txt")))

Person per = new Person ("f#MEZ", 500);

/1 RGHK per WEHEHMET 15 It
oos.writeObject (per) ;

// RIFHINIEI AR R ArrayList
ArrayList list = (Arraylist)ois.readObject() ;
System.out.println(list);

}

catch (Exception ex)

{
ex.printStackTrace () ;
}
}
}

TR AT A AR A writeObject) 5 A T —)> Person X1 %, {25 — 474 A F4RAS {8
readObject() /77 IR [Al ) 52 s b f&—A™ ArrayList X%, iX /2K 4 Person 5[] writeReplace() /7 iZ:i% [A] T —
A ArrayList %1%, BT LLFFIALHLEIZEF511L Person X %M, SER b4 4754k ArrayList X% .

MRYE A4, T LUEE RGEAE AN R AT, &% BRI writeReplace() Fl
writeObject OB N 7%, REGES 25 A B 754X B (1) writeReplace() /7¥%, W% 7R Bl 55 —AN %t
%, REKHKREHR — X% writeReplace() /7 ¥ -+ HENWZHEAFRE S —DIE ML, BF
B 5 #8150 % 1) writeObject() /7 72 K ARAF 124 B IR A

5 writeReplace() /7 EAHXT ()02, 7 HAHLEI BB — NMFRR I 7%, & n] DASZELR G & i g4
X B o XN TT A

ANY-ACCESS-MODIFIER Object readResolve() throws ObjectStreamException;

REAN TSRS readObject)Z G A, %7 IR FIEH AU R R IFFMGEIST %, TR
Sk readObject() )T FIAK IR % Sk 4 4 v B 57

readResolve() /7 VETE/FFIML B . M2SKIN I HA M. 48R, W RAEH Java 5 #2451 enum K&
XM, WEE ARG, FRFEE A NS, (Han RN a8 R R, Bl Fimm
Orientation & — MMZEK.

2 A8 codes\15\15.8\resolve\Orientation.java

public class Orientation
{
public static final Orientation HORIZONTAL = new Orientation(l); "
public static final Orientation VERTICAL = new Orientation(2);
private int value;
private Orientation(int wvalue)
{
this.value = value;
i
}

7E Java 5 LAY, XFCHERZIRE WA . Orientation ZEFIHIE 2 FAF, FEF R AP Orientation X%,
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433383 Orientation [¥] HORIZONTAL F1 VERTICAL PN &K 5| H . (B0 R 1E1%385E3 Serializable %
M, LUA%IE~/\@ B, 5% — Orientation. HORIZONTAL ﬁ}‘%‘ﬁﬂﬂcﬁ'ﬁiﬂj ﬁuTﬁﬂ}#&Fﬁm

005 = new ObjectOutputStream( , , , L
new FlleOutputStream(“trans:Lent txt“))f o

// B Orientation.HORIZONTAL L

008, wrlteObject(Orlentatlon HORIZONTAL),

// fl#—4> objectInputStream MIAWM
. ois = new ObjectInputStream( . :
‘ new FlleInputStream("trans:Lent txt“) ) L

) ERMASAANE L

Orientation ori = (Orlentatlcn) ois readc}bgrect() ;.

4537 B £E ori A1 Orientation. HORIZONTAL {E 34T EL&L, '{%/‘\ﬁf)uﬂlﬁl false. tﬂﬁ#ﬂﬁﬁﬁ ori ;&2 —
AN ) Orientation X%, i AN5 T Orientation 28 H AEAT L 28{E—— B R Orientation [¥)#4i% #% & private
1, 1B FFIIAKSRTT LA Orientation X4,

QO AR "t e s s s —_
5 ’ AE 248, BRI AAUE £ E Tava 3 S0 AR Mik Bk nds il Java st &, |
MIEAFESL ERA, FIMLAUEITT AR R % s,

FEXFEAL R, AT LAEIE A Orientation 2832 f— readResolve() /7 V&K ¥R 1% A @, readResolve()
7 VER IR A SR R R R FR AL T 5, ik R P53 2/ Orientation XS HEEF .
T A4 Orientation 2832 4L/ readResolve() 7% (FEFFE HL[H L).

// JIREEHMAN readResolve () Fiik
pmvate Object z‘eadResol

if (valuo

re t:urn

Wit EE readResolve() 77 1% 7T LLARAE & 514618 B UMK SR 2 Orientation f] HORIZONTAL EX
VERTICAL BiMZEZ —

E R T T A s e s s s s e s ——
“%‘ ’ FRAT 64 34 K . AR K e LI 51 RT AR R 48 4 readResolve()7 ik, XA TAK |
R FRAEF . AT LEFHERFOTERD, FAEFEBLET
codes\15\15.8\resolve 342 F 6942 5, |

5 writeReplace() 77 25 BLf &, readResolve() /7 125 th AT LAfE FIAE R (¥ Uy el 3 1 7, BRI AR IR
readResolve() 77V ] M HL 72K 4k K . IXFEFIH readResolve() 7 B S AFE— N BAIGR £, B S
QRHKELLILT readResolve()HiESGE, TIEABELENTT. WRRXFEEAE— protected E public ]
readResolve()/7¥, T ETRMWREEEZ T, BEERTRRFIMLIER —DMRRMNHE—K
BARRREFESER, M HBAES RIXFER. SR TFHRETE readResolve()TVETEE R — M1
1, TR A R KR KT S, LI readResolve() /7 VAT BEH — LM FEHIfE R -

W HEBGE, XT final XEE readResolve() FIEASH A W 8; HW|, EE readResolve() /7
VL NS B A private B4 7%

»» 15.8.5 F—MBEXFILHLH

Java IR T 55— R EFILHLE], XRFEIIE T R4 iR T B R B g R R X S8R . 25K
ZHEbE, Java HJ0SEH Externalizable #:11, %30 B X T FHAN .
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> void readExternal(Objectlnput in): 75 ZFFILHIZELIL readExternal() /7KL R FFIL. 1%
J7¥E A Datalnput (B2 Objectinput 15280 B ZRIKE FEAL R M LI BE, WA
ObjectInput [¥] readObject() /512K 5 5 | S A (1) L1 38 B A .

> void writeExternal(ObjectOutput out): 5 EFFI4L KL writeExternal() /7 2R RAF AT R 1R
A. %A DataOutput (‘B4 ObjectOutput RI58E ) (7 V2 RARAFHE A KR () 52 ) AF &
i, i ObjectOutput ] writeObject() /2R ARAF S | FH SR i) L 451 28 B AH .

SEpr_b, RAISCBL Externalizable 2 07 XX FFL SRTH A AH B € XFFIHAEF AL, K2

Externalizable 3 1386 B & XFF4L. T Person Z$5CHL T Externalizable #: 1, 3 HS2Hl 7% 0
BRI %, FUUSER A E UFFI.

F2FE#: codes\15\15.8\externalizable\Person.java

FHEFREFFH Person 2KEHL T java.io.Externalizable #: 0 (WIFEFH 5 —THAFREHR), %
Person 2K3A 2L T readExternal(). writeExternal )P/ 17, IXBIAN LR T 71E% 4 M readObject()~
writeObject)Pi N VA BB L AR Z 4, HITEmme—F.
SRR 7 B P 5632 B Externalizable #: O %1%, —#£AH ObjectOutputStream [#] writeObject()
FrEa HAZA R BN AT, RUFFIAZXT S, WA ObjectinputStream f¥] readObject() /7%, MAL AR .
KT HF R FIAHLEI IR L an 3R 15.2 Bz

#1522 FHMFTILALH AR b

33 Serializable #0 5L# Externalizable #:01
A% AL ERER TEF R PUE T (S B
Java WEECHF, ST E, RAFEBZEOA, AR DAARBER A2 071k, 2B AU A28 7 TR A S B
T R 2 PERENK 47

H ARSI Externalizable 2 gk — & (PRS- T, {H i T5CIL Externalizable #: 11 S8 T 4wfE &
ZREE BN, BT LAKEB 4 IR f2 SR F SEBR Serializable #2177 KR SLEUF 1L .
XFXSFFIL, BHEWTFILATREES.
> WRIHKL ., LHIBR (EREEART, KA. SMHANRNGIH) BLWmFEsith: k. K4
B (B static {BHf A ZE R transient LB R (AR RSB R) HALEFHIL.
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> SH Serializable £z [ [ 1 5 75 B LEJEAN SE 451 A0 B AN P B1I4K, W) o] 1% 52450 2% B 11 I transient
BARRF, AN static XEEF . B static KEA W ATIAFIXNE, 1H static X8 FAHEIX
FEH

> DRUEJFFIAA G B SE 1 A8 B R Rt 2 vl R A4k 1), 5 FEEE ] transient S48 75 1151% S2 41
AR, B, ZEEAFILN.

> RIFHMET R S50 R FIA AT S (¥ class SCAH .

> IO PSRBT I XTI, 23 SEBR B N I .

»» 15.8.6 hRRA

FRYE AT A2 0T LLENE, RIFHI Java X S A SR (26 5 1) class SCF, IRAE( ) M2, bl
HIMHBTE, R class LHMSTHH, Java WHALRIEB A class SCHEIIFEAE: 2

Java JE AL SR8 A4 P 51402838 i —A> private static final [ serialVersionUID 1, %2875 & {148
R THRIRZ% Java BIFIILIRA, WgiRil, WR—NEFAYE, REEK serial VersionUID K45 &1
RIS, FHUHLHIE SN R R — AN SR A .

AL serial VersionUID 28745 & EI’JﬁﬂF i TR E, R TARRS A B

‘ publc class Test

{

// ﬂjﬁ?@?’é‘%“’l\ serla:LVersanID %Eﬁfﬁ
prlvate static final long serialVerSLOnUID = 512L;

H T RJF A R IR AR I e A, S EE A FHIL I I private static final
long serialVersionUID X288 &, HAHHEH O L. X4, BMFEAEENMGSB TIN5, Bt
M HIEBAE S T, ZXT S AR AT LA IE i b & 7 514k

R A B3 g X serialVersionUID AR H [E, %K R MEW i VM R E Bt &, M
1B R IS B 45 RSB ST IR TH 45 BAE AR, A T3 Bt S 0 57 B Ak R A SRR A A e 2%
[(IESE

Al LU IDK 22354211 bin H 3% R serialver.exe T2 K315 1%211 serial VersionUID 2545 & [
i, WFaLIr.

serialver Person

BATZMA, WS RNT:
Person: static final long serialVersionUID = -2595800114629327570L;
LRI 3069227031912694124L 3l /& 45 k1% Person
KA K serialVersionUID ZR4F & ) {H . 41 SR AEB AT
serialver i1 4 I 45 52 -show &I (ANEEIRKZ S0, Bia]
15.15 {8 serialver ERHH) JABIINE 15.15 Frs KO BT 5 -
serialVersionUl T & AR AXFERE serialVersionUID 28 & AR 1 55 — N K
Wb, AFTFREFEAFRT IVM Z [a#BHE. KA E K
Y iR B NHZ R B T RIS P REAN A, AT s AR R e WA U, (RN IVM AN, 4
U FI A RAS AN FE 2 11 oV IE A S P SUAL R I 52
R HE i S 4 S BUZE T H A I W12 4 1% 2517 serial VersionUID 248 & 50587 43 B (E
IR Xk 25 (MR A 24 T e T BOZ S SEBI (1) S 7 AU AL JIEWE 2 F T 4 — At ol ok B HE
> WHEAE SRS S T J7i, WP IMEASZATA 5, K5 X IGHUE 4 serial VersionUID 2K
AR FAE

> WHRAE MR AUE S T F SRR SLH R, WRFINUAZAEM L, e X LG
M serial VersionUID A% & 1114 .

> WRBHCERHME S T ARSI SEpIAE &, WA 68 FBUT IR AN HEE . a0 B3 Z7 i x) %
g a F 4R sEpl 2R, el ERRBRE, WRFFILKB, e XN i%HE§
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www.fkit.org F15E WAEH 15
serialVersionUID 2848 & (K {E . 41 RAT R AT S L H 2R & 50 2 sl &, W2 ) sE
15125 B 200, FER AL RRAS AT LA ZE, 25 UAT LA EE BT serial VersionUID 2R & K{H; 4R
R BB PN A ST HEL LR, WFFRAW T LA, e X ] LA H
serialVersionUID K45 & 1 ; {HRJFFIL1F 28T X %&b 2 (1) S5 B AR B AE #0 2 null (51HK
Ml AR ) B 0 (FEARIEAIS|IAZH),

159 NIO

B TH A4 BufferedReader B 422 (11— AMEFAE 24 BufferedReader BzHU T AV IE 3B, R
BA AR, B IEZ AR AT (EA InputStream ) read ()77 ¥ A H 132 HU H50 4
B, WREBIRSREEE, EHASMHIEZLRE), Wl ZimAARmAR. R Es = 2 4
AN B e A, AR S AR IS T A SR AL B ) (RPN B A B AR,
{HRJZ B SEBUE 2 WO T A0 AL 3D, gl 2 Ud, T MmN/t R — IR A BEALEE— AN 77, it
TH] [ 7 )i N /00 HE R 008 R AN G

M IDK 1.4 F4f, Java 3244 T — ZR 50 S0 5 N\ A ER T Thie, XL Th RERE SRR 8T 10 (New
10, AR NIOD, i 7 VFZ M TAbH A /At 2K, IXLRHFP AT javanio LA R FAT, FHHAX
JR java.io B RIR 2 28 #E LA N1O HFEREBEAT T 2405, Bril 73 & NIO izhfk.

»» 15.9.1 Java #7 10 i

B 10 FALZE) 10 A AHR B H 89, #2 T RAT A A it (BT 10 AR 7 AN IR i 07 =k A H 4 A
/gt BT 10 SR A A7 R SCAE I J7 OR AL B AR AN it BT 1O 5 ST BRSO A — B IX I i 31 7
XFERUAT LABT ) WA FERDT R SCfF T G5 AU T #4E R % LB RN A A&, 38 i X b
77 2ORBEAT RN i AR e N R LR 2 .

Java "1 55 10 AR BWTT .

> javanio fl: FEMF KA Buffer #HKHIK,

» java.nio.channels f4: F 0% 5 Channel Fl Selector FHK ).

> java.nio.charset fl: FEAME 5FERFEMKHIE.,

» java.nio.channels.spi fl: FEAL Y5 Channel 0 IRSHEMEE GFEEE 1D,

» java.nio.charset.spi fl: H& 5 FFFEMKCHIRSRAE mfEEE O .

Channel CGifii&) A1 Buffer (Z2r) 237 10 ML S, Channel &XHESE %N\ /i H R4
AL, ZEHT 10 FR G0 BT I B 40 75 20 ik 18 3 £ 4i1; Channel 5445 () InputStream. OutputStream
BRIXHETERAE T —4 map()/7ik, L% map()7ikn] LEEH «“—HBER” mst Bl E$.
A IR Ui A% G B S N /4 AR G0 T ] SR A AL B, JUSET 1O )t T (el BR ) b B

Buffer nJ DARE B A il — A48, ERIATUE — M, KIXF Channel H (1) FT %t 54006 20 1 56 1K
F Buffer #, 1fj A\ Channel 132U £ st 020 56 74 E) Buffer 1. BEALH) Buffer A s 8L FRUTH /48
1) “Pria”, {Hi% Buffer BE AT LMK “Arfa” JBFE—KiX 2 Channel UK, tHAVF{# A Channel H ¥
A I B B B Buffer.

F& T Channel #1 Buffer 2 4b, #7 10 i&424t 7 H T8 Unicode 455 BRLE B5CF 15 77 51 LA R o e 5 48
YER) Charset 28, W4t 7 1] TSR AERE 28 4\ /4 H 19 Selector 6.

»» 15.9.2 {#H Buffer

MW PS5 H)_ERE , Buffer SR — N, & ] LAORAE 2 NS BUAH [R] IO Bd% » Buffer & — M5k,
Hobs i 072542 ByteBuffer, ‘& 0] LATEJR 217504 LT get/set ##1E. BR T ByteBuffer Z 4, Xt
T H At AK A 2 7 (boolean B A1) #4411 [) Buffer 28 : CharBuffer. ShortBuffer. IntBuffer. LongBuffer.
FloatBuffer. DoubleBuffer,

FIfX L Buffer 28, BT ByteBuffer Z4b, ‘EATIERHAIARFBARBUI VARG #AHE, QA% QY
P B R BRI o 1X4E Buffer AR A RAAER, WA W iEREE]— Buffer %1%
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> static XxxBuffer allocate(int capacity): i —/N& &4 capacity ff] XxxBuffer %} % .
{HSERRA# 4K % [#) /& ByteBuffer 1 CharBuffer, HAth Buffer &M%/ #|. H e ByteBuffer 25i%
H—/~F2: MappedByteBuffer, & H T3/~ Channel KA ST H3F 20 8430 N AR B ET B| N 7 5 18
BIHI45 5, 1% MappedByteBuffer Xf % (i Channel f£] map() /7% [H] .
7t Buffer 1A =ANEEAIMS: ZFE (capacity). FMR (limit) FA7E (position).
> A& (capacity): ZMXHIAR (capacity) F/~i% Buffer IS KBIE AR, KL UGZHE
DEE. ZPX R EAREN UE, G5 AR,

> FR Aimit): H—DMARZEEHEEEANENXA BRG] AN, AT limit 5%
PEEEA AT, AT .

> & (position): HTHEEH T —/MNAT LB EHMSESANKNEH XA BERS] CELT 10 Fid
dRIEE ). X{EH Buffer A\ Channel H2EUEIERT, position BN IFET 213 T /0%
o MNINIFTEE— Buffer Xt %0, H position 24 0; 1HE M Channel F3EELT 2 NEHEF|i%
Buffer ', M position 2k 2, #&[A) Buffer 15 3 A~ (565 1 MU EMZRTIH 0) frE.

FRitbz b, Buffer BibZFF—ANAIEMIARIC (mark, B TFAEL 10 B H mark), Buffer A H
ks position FEALFZ% mark Ab. IXEE L0 T?’%?

 OSmarkSpositionSlimitScapacity

K 15.16 B/~ T ¥/ Buffer IEA T — ﬁbﬁ@%}‘ﬁﬁfﬁl@
EAERE X8 AL S [ X I8 ‘ifziﬁfm

0 mark position limit capacity
15.16 Buffer IEAKHERHREE

Buffer I EEEHMERALIE, AEMEEEE CHUERRUTIIEABBOKE “rE”, Fis
it Buffer f] position 24 0, limit 4 capacity, F£/5 ] 3 i put()77 % [/ Buffer H i A\ — L4404 ( 5k # M Channel
FRERE— e H0 ), RN —L$3E, Buffer [ position A1 N Hh A JFBh— L1 & .

% Buffer ABIEL R, A Buffer ) flip)777%, %7728 limit &4 position FTEEALE, I
¥ position 4 0, XFE{H75 Buffer ML EIRE XB 2| T HGEMAE. £, Buffer A flip) 72
J&, Buffer Xy # B MITFHES; 24 Buffer B BIEL KRG, Buffer A clear() /77, clear)HEARZ
&4 Buffer (%3, B ALK position B K 0, ¥ limit B4 capacity, XFEAFEIX[A Buffer H235 A\ ¥
Ut HE o

&ﬁ:: ............. ‘- .—- ) -— -------- .—— A e —
%* Buffer ¥ &4 BAEE4 5%, BP flipOF clear(), flip)H A Buffer ¥ B 42 4T |
* &, M clear() A F K% Buffer P EAMIBEHBITFHEEL.

Btz 4t Buffer 608~ —L% F I 5.
int capacity(): i [F] Buffer [f] capacity K/,
boolean hasRemaining(): HIWr 4RI E (position) FIFPR (limit) 2 [AlR2EEFH T E LA,
int limit(): iR [F] Buffer FJ MR (limit) FIA7E .

Buffer limit(int newLt): FEH R E MR (imit) KIE, FHRE—NEHHH limit FZHXITE .
Buffer mark(): ¥ & Buffer [f] mark {7 &, ‘& HAETE 0 FIf7E (position) Z[Aff mark.

int position(): iR [A] Buffer # ] position {H .

Buffer position(int newPs): # & Buffer [ position, J¥i&[F] position #7155 ) Buffer X% .

int remaining(): IR [BIZM4FIAZ B MR (limit) 2 (8] K0 EDE.

Buffer reset(): WL E (position) #%| mark FT{EHIALE .

Buffer rewind(): L& (position) ¥ &% 0, HUH ¥ & ) mark.

VVVVYVVYVYVYYVYYV
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& T X455 5) position. limit. mark {7752 41, Buffer 1) FRIEIRME T HNEZER 7  put()
F1 get() /7%, FIT 1 Buffer ISR A Buffer FEUHEEE . 48 putOF get) 7 &N B H
RIS, Buffer BESZRE6T AN BRIV ], B2 R LB BRI ) (AEAIE A SO
2445 ] putOF! get()>R 15 8] Buffer H (K EHE IS, 23 K9 AHXT AN L3S Py Ff
> AiX (Relative): M Buffer [f)247i position AbFF AR IHNEN S NEHE, RERKALE (position) )
{H 3% b BT AN HOE
> 4%t (Absolute): ELHARMEZR S Buffer G NS, 4% 755005 7] Buffer BLFKI%
Py, HASEWALE (position) MIME.
FHEFEFRTE T Buffer f— 285 M4
TEFFEE: codes\15\15.9\BufferTest.java

T

i

7 LERFHOS RIS, #id CharBuffer f1— M7k allocate(VBIEE T — capacity 4 8
CharBuffer, Iti}i% Buffer () limit 1 capacity 4 8, position % 0, W& 15.17 fiR.

position capacity

l

15.17 #i5o ELAY CharBuffer 38

B REFPITEIOS iS4, 2R CharBuffer A 3 M, MO\ 3 MEUE S CharBuffer
BRI 15.18 Fis.
BREHITEI@SR B4, A T Buffer 1 flip)75#%, %7 iEHIE limit %4 position 4, 3 position
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.32 Javainx (m31m) RIH AR

wWh 0, Wik 15.19 iR,

position capacity

|

limit
15.18 [g) Buffer PN 3 M REHTEE
position capacity
l B AN AT i)
a b c

limit
B 15.19 1T Buffer & flip() A% R AR EE
M 15.19 tpaJ LLE H, 24 Buffer A T flip) /%25, limit 83 T 7K position FT7EA7 &, X
FEAR Y4 T4 Buffer 1 8A a7 6E 2 (8] “HER” g2k, M i Buffer HE i 523 null 14
BT RBEFE@OSRIBARH —N TR, B —AILE/E position [ 55—, ik 1% Buffer
] position ZF 1. FEFHATEI®SRAG4L, Buffer A clear() /775K position ¥4 0, #4 limit WA 5
capacity #H%§ . AT clear() /7% 5 () Buffer 7~ & WKl 15.20 Fizw.

position capacity

a b ¢

limit

15.20 4T clear()fF#Y Buffer mEE

M 1520 ] LLFEH, X Buffer 3047 clear() /7745, 1% Buffer X % B IR IKRFFE, FrLREF
@SR ALK AR TT LB AL B 2 BB, LR FRF co BIN@® SRR K2R R 5 REE R
R, FTEUZ T EA L0 Buffer [ position.

it allocate() /776 E ) Buffer X152 1# Buffer, ByteBuffer 8424t T—~" allocateDirect() /772K
B8 B 4% Buffer. H% Buffer 18 A L # Buffer (G AR, {HHE#E: Buffer IR H &,

EZF " &y F A4 Buffer #96) & R ARG, FTA A4 Buffer R € R F KA A H4Y Buffer, @< —I
Q) R T4 A8 —KRA T#E F 49 Buffer. m L2 A ByteBuffer 7484 7 allocateDirect()
F ik, FivA R G674 ByteBuffer & 5| L4 & 4 Buffer. wRA 24 L XA, 0oz I
iZ Buffer 44 & A XA 49 Buffer.

H $% Buffer ZE4FE (A5 58 Buffer A AKKMX A, #Hubdb A FHER .

»>» 15.9.3 {EH Channel

Channel KL TR KRR, BSEERRNZEA RN FZEZX 5.

» Channel RJ LA E K8 € SCHFHOFE 70 B4 F EL 4 MU 7 Buffer.

> T AREE VA Channel HHHRE, B, 5 A#AIT, Channel R 5 Buffer #HT3 H .
Wt AV, WRZEM Channel FEFEHE, 42055 H Buffer A Channel HHUH —L%0 48, R)E
12 M Buffer HHR H XS0 504 s SR B AR T R U EHE S N Channel, —FESG1EFRE R B i
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s1sm wvee]h

A Buffer H1, F2/5 0K Buffer %5 5 A\ Channel ',
Java & Channel #% [1#21it T DatagramChannel. FileChannel. Pipe.SinkChannel. Pipe.SourceChannel.

SelectableChannel. ServerSocketChannel. SocketChannel Z55EIS, AT E 2244 FileChannel [ V%

FREIXLE Channel (14 FANHERIL, #7 10 5L Channel 3% LREKKI5r ), #l4n Pipe.SinkChannel.

Pipe.SourceChannel J& H T SRR FE 2 W38 {5 1145 18 Channel; ServerSocketChannel. SocketChannel &
T3 #F TCP M4 (5 1) Channel: ] DatagramChannel JUI| /2 F 37 #F UDP M %438 15 ) Channel.

8 El \ ......................................... _—
KPBFLETE 17 FNE A %BE A tgiFmA 25, w2 F 2% 3 ServerSocketChannel. |
SocketChannel % Channel ¢9f1i%, TARZ AHE 17 F

JIT A (] Channel #EAN N 1208 1 443G 25K ELREGIEE, 28 id &4/ 21 InputStream.  OutputStream

) getChannel() /7 ¥k IR [A]X] W f¥) Channel, AN [] )79 S 3K 1S (1) Channel AS—#¥ . %1, FileInputStream.
FileOutputStream [f] getChannel()iR[7]ff]/& FileChannel, [ PipedInputStream F! PipedOutputStream [¥]
getChannel()i& [F] ] /& Pipe.SinkChannel, Pipe.SourceChannel.

Channel H &5 ) —=287712& map(). read)F1 write(), FH:* map() /57 H T# Channel X5 K]

I3 R A R . ByteBuffer; 1M read()mk write()J7 B — RAERR, X277 T Buffer
P B SR ) Buffer 15 A KGR .

map() /71510 771524 5. MappedByteBuffer map(FileChannel. MapMode mode, long position, long

size), H—NSEPATHH N S, 200F Rk, EEEEA; mME A BEASEHTEHE
Channel [#]WE L6545 LS % ByteBuffer.

FHIFEF7RE T Bk FileChannel 45 204 Wi pk ByteBuffer FIRR .

[F&#: codes\15\15. 9\F|IeChannelTest java

public class Fi leChannelTest
{

public static void main (String[] args)

{
File f = new File("FileChannelTest.java");

try(
| // B FileInputStream, BLUZXXHHMAMEIZE FileChannel .
FileChannel inChannel = new FileInputStream(f). getcmmnel() ;
// USRI FileChannel, F LS HIH
FileChannel outChannel = new FileOutputStream("a.txt")
.getChannel ())

// ¥ FileChannel B[4 ¥BEHEMEH K ByteButfer
MappedByteBuffer buffer = inChannel.map (FileChannel
.MapMode .READ ONLY , 0 , f.length()); // @

// 1 GBK MR AR 2

Charset charset = Charset. forName("GBK"), ,

// EEK buffer BIGEHRA M o
outChannel.write (buffer); // @

// BWiAH butfer M clear () ik, HIR limit. position K&
buffer.clear();

// BIEMEIL3E (CharsetDecoder) W&

CharsetDecoder decoder = charset. newDecoder(),
// {ERIfRIL 38K ByteBuf fer ¥4 /% CharBuffer
CharBuffer charBuffer = decoder.decode (buffer):;
// CharBuffer M toString Jyiknal AFREUH N K F7F &
System.out.println (charBuffer) ;

}
catch (IOException ex)

{
ex.printStackTrace() ;

}
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A4

TR R P AT AR E AR 4 A# B FileInputStream. FileOutputStream 3K3KHX FileChannel, 5
%X FileChannel &% °] LASEEUAE AT L5 N, H FileInputStream 3R HY [ FileChannel 5 f&1E, 1 FileOutputStream
REL() FileChannel HAES . F2/F h QB4 B BK 15 5E Channel )4 H$HR B ST AL ByteBuffer, 4R
JERRF @5 RIE A B3 ByteBuffer 2 ¥HE 5 A\ — M FileChannel H', XHt5ek T X
(R 1l o

TR 7 5 | ¥ 4> A T # ¥ FileChannelTestjava SCF B I AT EN 3K, {0 T Charset 5l
CharsetDecoder 2844 ByteBuffer #5#fi¥, CharBuffer. 5T Charset il CharsetDecoder F— 17444 B 40
K4

MY InputStream. OutputStream 7 T getChannel() /7%, #F RandomAccessFile 48 7 —A
getChannel() J7 #% , RandomAccessFile & [F] ff] FileChannel() & H 3 {9 & £ % 5 &, M ke F
RandomAccessFile T SCAFIEER . B, THEFH SN axt RN ERATRS], BIN7EZ
JE T .

2FEH: codes\15\15.9\RandomFileChannelTest.java

T
.

bR R AR AR FARBD AT LOKF Channel H1E 5384t #3)1% Channel FIBJG, M LLLEFR A4S
& 5¢ ByteBuffer fI¥(#EiE %% Channel (/5 TH . MIEIT LEEF, #HSE atxt UERAEEE—
B, FoRe AR AR B N B S S T -

W EREE S T 55 10 i “AMTEZRESRUK” KidFE, #1H.0 Channel MR SCHAE K,
18 F map() 7 i — UK BT (SO P 25 Bt B 3 A7 5 |2 PERE T B, 7T LAfE A Channel A1 Buffer 1£4¢
) “ArEZREZIUK” R WTFRFHR.

EFE%: codes\15\15.9\ReadFile.java




T si5E wvae]h

: whlle(fcnl read(bbuff) = -1 )

) %ﬁﬁauffer E‘JE“EEE Fon
| hpetr sdp e e
.y @J@Charsetm‘ﬁ ' -
Charset ckarset = Charset forName('GBK ) : ¢f"

. // RIEMESSE (CharsetDecoder) M% e e

':; CharsetDecoder decoder = charset newDec@der();f'   B

// ¥ ByteBuffer %W@%‘f@ ' ‘ . ‘

. CharEuffer ebuftt [gdecoder deccde (bbuff)’
1 System ut.print (cbuff):

o %Tﬁﬁ:ﬁw&%&?ﬁ%

o bbuff clear

RS EAR A FileChannel 1 Buffer SREEHCCAF, {HACEE 77 XA H InputStream. byte[ |5 HL
AR TT L —FE, #ORRA A2 R ESRUK” K77, HEE% Buffer #2464t T flip)F1 clear()
ANT7EE, FrURE P A B R LU T (8, AR BB 5 A flipQ) 7 ek e B X, “HEn” sk,
¥ S FE 7 M Buffer FEUH null {H: ZHEECH LRI clear() /772:¥5 Buffer ] position # 0, & F—¥kik
IR S HERS -

»» 15.9.4 ZFHFE&F0 Charset

AT S22 THRAURRSCrE Bl BRSO R — RIS, BT SRR 2 #5424
3, B AR T . B ERSCIFE SN, T SCASCHT S, Z BT RAAT AE B — AN
T, X SEARE N RGOR R I P 5 e B A A I i, TERAS IR KA. il
(Encode) Ff##% (Decode), H M E, HHISCHIF /7 HIH4 vt LB AR IO — HERIF 5] (HE A
BN ARG, RS SO B REE 1 K SO RO ARSI 15.21 BioR.

i

AT g I
FREFFF FHFF

fi#RG
B 1521 Hiy/EEREE
& JRR. e — e — —
e Encode #= Decode A% dk KiB % f FL 49w, HIRE, Lfemd el aitins |
LBAFREG R (RFH) ¢9it4232 Encode, M w AL (X FD) &% R L8
4 BN ARAR A Decode. /&Rt BN R T XAAMEAS, IR LA T Tk, l

THENURE R B XA BASUEZ 00, B H RS id R e X = FFme. X4
T BARAF UL, B2 7 20 S48 S A A AR R P81 24 7 B B A S, 72
JF 2B AE 33k 1) 7 2 e A — AN AN A

Java BRIMEA Unicode F#4R, {EIRZ #AE RGHAMEM Unicode FHRIE, IAMUMARLHELEEL
YEE Java BRI, AT A8 H AL D A e R

JDK 1.4 #2ftT Charset RAEFHFFIFFERIFI (FRF8) ZMPHEHRKIR, ZREESTHT
B ARID IS RS RS (7%, B3R ME T 3REL Charset BTt FE F /M 778, Charset 28 ANATAB

Charset K24t T —~ availableCharsets() 25 /712K 3R EU 24 A7 IDK BT L BRI BT 154 FrLUREF
AT LS R a0 R R R 3R ER 1% IDK BT SZ R 2 154 .
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/%j;?ﬁ&éﬁﬂﬁﬁéiﬁzmﬁﬁiiﬁ,ﬁm
FTREFRAT . 2T TR, KEPHENRE “%
2E2 7, AEBAR, MARTHEL, RAHIANT
BGANSRBE, FBACTOEAAR! RTART
HNEQEZRADTHE, PRLEINTHRANSHRHT,
rhaod& A F %5 H 65, M A" F 48 % & 01000001 ;
B A&, 01000001 2TiHRELK “AN" F. 2%, bR
ENARHNEG ZBRAGTHE, BEARREZAT
—ABAGCRAFTHEL (ATHLY A k5D
65), AHARAE “A” Fr@EE AL 01000001; BHEE
#RABIAALBIALAYREHS DTHRALRTH,
KAWBEAR FTH%BE5565),M2BHA3%R01000001
Q&B FRAALEALA D %R L5 “m«"y

FARE: =
#4455
F M4 20 4o
T 24 &2 .2

AR RZABAREHULOAGTHL,

&8 codes\15\15.9\CharsetTest.java
~ public class CharsetTest = ~ e

g

publlc static void main(String[] args)

A
// I Java SCHEMIA IR R ~ Do
SOrtedMap<Str1ng,charset> map = Charset. ava:.lableCharsets()
4 for (Strlng alias : map.keySet()) .

{
// %m#ﬁ%&ﬁ%ﬂziﬁﬂﬁﬁm Charset XT?
System.out. prlntln(allas Mot
L F map, get(allas))

 ,¢;},,’ | |
AR S R AR ARG IREL T 2480 Java A R EE, A P 7 AT ER 7 B 24
L (CEHERNLFBELFR) M Charset M. N EHEFTLIESY, SMNARFEE —DFEREH
2, MR FEFERNL. FTFPEOEFRTS, PR N4ZE K.
GBK: fijfkh CF R4
BIGS: EATh SCFFF4E.
ISO-8859-1: ISO #7 ] FBFK No.l, M4 ISO-LATIN-1.
UTE-8: 8 i UCS ##ukg .
UTF-16BE: 16 fif UCS ##k& 3\, Big-endian (FfEMbhtFFEALFT) FHIMF.
UTF-16LE: 16 fif UCS ##u#& X, Little-endian (&bt FEBUSAI A5 F 45
UTF-16: 16 7 UCS ##u3, 1500 i AT 3% i 55 U FRid K AR R

YVVVYVVYVYY

e &T: ......................................... _:
STA4% A System % #9 getProperties()7 ik k17 ¥ Kb & 46t LA RIS X, XHHA |
#X 69 B LA fileencoding. #lde, 9.2 FAL System KETIFE|4) atxt XMFFEE
file.encoding=GBK A7, & & 8% 5 A+ Al 694R4E & 442 H GBK %47 X. |

— BNl T EFENNEZ )G, FEFEHAT LA Charset [ forName() /7 ¥R G % M f¥) Charset X
%, forName() /7 V%S HU 2 AH N FARF M % . Bl ﬁﬂﬁD—Fﬁﬂ

|| Charsek ©s = Charset, forName (H130- 8859 =1ty
| Charset csCn = Charset.forName ("GBK");

K187 Charset MH2Z 5, ] LUE Z% % newDecoder()~ newEncoder()lXVﬁAﬁ(jé%%UﬂZ@
CharsetDecoder 1 CharsetEncoder X % , {3 1% Charset ) fifti5 #% A1 4 i5 2% il FH CharsetDecoder (1] decode()
J7ER A LK ByteBuffer (5741 H4epk CharBuffer (ZFF/7%1), &M CharsetEncoder (1] encode()
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J7 5T LUK CharBuffer 5% String CERF/741) #e il ByteBuffer CEYTF5). W PP T
CharsetEncoder 1 CharsetDecoder 5¢ /% | ByteBuffer Fil CharBuffer -2 [A] ¥ ¥t .

.
..... = 3 | A 1
Java 7 # 3 T —A StandardCharsets %, %% 2 ¢4 T 1SO_8859 1. UTF 8. UTF 16 3‘

ERTF, XMETFRET RTHGFHEXT A E) Charset X £,

I2FEHE: codes\15\15.9\CharsetTransform.java
public class CharsetTransform

{
public static void main(String[] args)
throws Exception
{
// BRI &S MK Charset
Charset cn = Charset.forName ("GBK") ;

/7 ZREL on XG0 IR G ) A L)
CharsetEncoder cnEncoder = cn.newEncoder();
CharsetDecoder cnDecoder = cn. newDecoder()

// Bl —/> charBuffer X5
CharBuffer cbuff = CharBuffer.allocate(8):

cbuff.put ("#');
cbuff.put ("1&8');
cbuff.put ('&"');
cbuff.flip();

//  CharBuffer FIFFIFHIHE BB T T FF
ByteBuffer bbuff = cnEncoder.encode (cbuff) ;

// TEHVil) ByteBuffer HIMAFH
for (int i =07 ‘i < bbuff.capaecity() ; i++)

{ ‘ ,
System.out.print (bbuff.get(i) + " ");

/ / ¥ ByteBuffer MM KA R T :
‘System.out.println("\n" + cnDecoder. decode (bbuff)) ;

}
}

TR A P AT AR AR 4 B S B T K CharBuffer #54#i). ByteBuffer, #§ ByteBuffer #%#ip¥,
CharBuffer [JZhfE. SE£Fr b, Charset 54 T F =ik,

» CharBuffer decode(ByteBuffer bb): # ByteBuffer H )5~ 15 /5 51) % 4 il 7 757 7 371 (A 4 v o

» ByteBuffer encode(CharBuffer cb): ¥ CharBuffer H i) R 551 e 4 i 7 15 i 51 A8 4 77 v

» ByteBuffer encode(String str): Kf String " [¥) AR5 7 1) 4 4 ol 515 77 971 A 6 5 v o

Wk & U, FRELT Charset M RJG, WRUNTFEHITHR LN IgmID . BEEE, HLLTLH6)
CharsetEncoder F1 CharsetDecoder %f%:, H#if ] Charset ff] encode()F! decode() /7 ¥ HEAT 4mtS « fERSEN W],

Qe ﬁﬁ: y ® MO gy g — g ¥ e e s e Y pR—
£ String % 24324 T — /A getBytes(String charset)# i%, %% iE& byte[], #F % |
LRAL AR FHERFH EHBRAT T A,

»>» 15.9.5 3C{$

HEEERAE RGP RIRFE R ENE, RN BITHREFREHRGESFE AN, BF2ZE
BN SRIEATIESS, A SCHBERT LA ROt BE L E 2 N BRI R AS SR — AN ST, BT CABRAE i K0
S ERAE RS ERR AL T OB Dh e

SO AR I SO A G 7 T U ), (B BIEA R R E R G Z 8K, BTl R
JDK R A G ARIRBE B SZ R . M IDK 1.4 1) NIO JF4f, Java JTEATR G SOl i 30 .

£ NIO 1, Java $2{t T FileLock K3ZRF X8 E T fE, 7E FileChannel 4245 lock()/tryLock() /7
VAT AR SCIF8E FileLock X5, MIIHIE X lockOM! tryLock(O) /7 iEAFAEX All: 24 lock()iRk B4l &
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TSR, R TER RIS, BFK—ERHZE; 1 tryLock()A& 258l e SCF, ¥ H#ER [l
ANEPHZE, iSRRG T SO, %7 R NGR ERZSCHEE, 75 KR [E] null.
SR FileChannel FARSIE CAFHIF > AA, TARBESIAZ, WA LMERW I lock()Ek
tryLock() /7 1%
» lock(long position, long size, boolean shared): I 3C4 M\ position JF4h, KA size K 241,
%7 2 .
> tryLock(long position, long size, boolean shared): FEPHZEX MBI /7. SHER S L —A ik
Ko
KSR shared A true I, RUPZBUR — AN ILZ8, BB ARSI REIGZ M, (HFH - HAD
REFEIRAFIZ A I HEh B . 24 shared Ay false B, FRAHZHE —ANHEMAL, %@ﬂﬁﬁ@iﬁzﬁﬁﬁgo
P AT LU i 18 A FileLock F¥) isShared SR H| W& k45 B 5 A FL =81 .
.
..... Y | A
| A HAL A lock()3, tryLock()7 i FRIR 69 A 4R M4

Ab 358 SO JE IS FileLock [ release() 77 VAR OO . R THIFE 72830 T 48 A FileLock 8 5 341
<l

EFEE: codes\15\15.9\FileLockTest.java

AR S AT AR RS B T e s SO B, BB FE P A B Thread.sleep(10000)E15 T 10
W EA BB, (NFEF 3 —ATHAARBHR), EIHEX 10 B2 W, HAWFEFITEN atxt 3C

PEATIE L
, ..... -*, §£ ‘l "

XA B R AR T4 L7 ), 12xt T & L7 P e EH, TRIEFEM B E
*'f%’ﬁ'*}—}%'fa [ANE] TF? X}%”iﬁ] i'f#'e

KFXHPEFERRH T ILA.

> ERESEE B, SCHESUUUREER, FARMBEINER . XEWRE R F—MEFAREIRE SC
41, et Al A ST IR S

> fERLSEE b, ARERIPHS E — N X R e B B N+ .

> AR Java BRINUTERFE E, R BEAS Java B2 H E—A Java BRINLEIT, MEfIR
REXT [/ — N SCAREEAT Nt

> {EFULSF & | 2CH FileChannel B, S8 Java BN Z SO LI BT A B, RN 2 38 40 %6} [R]
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— AN E I ST FF £ A~ FileChannel.

W@l 15.10 Java7 i NIO.2

RS

Java 7 3R NIO HEAT 7 B RSuet, oot EEAHEWM TP M A 2.

> LT AT RIS 10 FSCHE RSV ) X .

> T 5 Channel # 10.

B—ANEGHEEIA Java 7 FHH javaniofile B EENTFHE; B AN KRIAA Java 7 £
java.nio.channels £ 341 T £ /NLL Asynchronous FF3kff] Channel #1126, Java 7 X FhSGHFR A
NIO.2, AZESLVE4A NIO HIZE — kit .

»» 15.10.1 Path., Paths #A Files #Z:> API

FHH Java RIAE T — File FR U5 R XAF RS, {H File KEITHRELLEBA R, EAREF A% E X
HRGRE, File FrifE T EERERE AR . T H, HARZHOTEE RN IUREIRM, HALR
HREER.

NIO.2 4 T 9R#MNEXFARZ, FIAT —A Path #M, Path #EARKR - FELRIFEHE. MRk
Z4h, NIO.2 B4 T Files. Paths B3 H K, H A Files B & T KE#HAS M TR 7K EAE S Paths
WEE T PR [E Path FRIES T J5i%.

3 ET ......................................... —
Files o Paths A/ TR K IEF 4 Java —R eG4 RA&, tbdeil @ALBegREHE |
#) T KA Arrays, RAVEES 6 T B KA Collections, ﬁﬂ’—‘&é’]‘ﬁ},@ﬂu&’fu\ﬁﬁs% :

i 1T Mtk T LR AE, |

TR BRTE T Path 43 0 ThHRERI .

2FEH: codes\15\15.10\PathTest.java

public class PathTest
{
public static void maln(string[] args)
|l throws Exception i
{
/7 CHRETERIRREIER Path W
L Fath path = Paths.get("."); '
System.out.println("path iﬂﬁmﬂ%&ﬂﬁ: ~
+ path.getNameCount()) ;
System.out.println("path ﬁ?ﬂﬁu’&l na puth getnoet()) i
// W path XML R .
Path absolutePath = path. t:oAbsolut.Pnth() "
System.out. println(absolutePath) H
/] BRI BRI L
System.out. prlntln("absolutePath E‘]*ﬁ%ﬁ y
+ absolutePath.getRoot()) ;
// BRENBEFLEHBERE 00
System.out.println("absolutePath EE@B‘J%@&& !
+ absolutePath.getNameCount()) ;
System.out.println (absolutePath. getName(S)),
// BAZA string KHE Path X‘J’g
Path path2 = Paths.get("g:" , "publish" , "codes");
System.out.println (path2);
‘ } : ;
5 ; ]
M _ETHIFEF ] LA H, Paths $24it T get(String first, String... more) /774K 3KHX Path %} %, Paths &%
YhE AN AR R IER 42, il Paths.get("g:" , "publish" , "codes")#ti& [F] g:\publish\codes 4% .

TR R A EARRSRTE T Path 820 % Bk, BT HEXS getNameCount() /7125
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ek, SEALTRZE U —F: Bk Path BE42 A& FIK 124 EE, B0 g:\publish\codes i Hli% 7
Ei 4R E] 3,
Files s& —MMRAESCAFH TR, et 7 REMERER T HI7, T HAEFR /RIS T Files 25/ VL.

EFEFE: codes\15\15.10\FilesTest.java

public class FilesTest
i ' :
public static void main(String[] args)
throws Exception

/i ﬁ%ﬂﬁc#
Files. copy (Paths. get("F:.les’I‘est Java")
, new FileOutputStream("a.txt"))
// HIWi rilesTest.java SR HBHCIF
 System.out.println("FilesTest.java f:7 ARESCIE:
.+ Files. isHidden (Paths. get ("FilesTest. Java")))
0/ *“(k’ﬁl‘iﬁx FilesTest.java XIFHPIEAT ~ ‘
kLlst(Strlng> lines = Files. readAllLlnes(Paths :
‘ get("F:.lesTest java"), Charset. forName ("gbk")) ;
System.out.println(lines);
// FIWrHEE SR D '
System.out. println("FllesTest java B‘]ﬁ’]‘jﬂ "
+ Files. s:.ze(Paths get ("FilesTest.java")));
‘L:Lst<str1ng> poem = new ArrayList<>(); e
_ poem.add ("KMBUKHAK") ; ~
. poem.add ("HERXPEER") ;
L Eﬁ%%"?ﬁ%%ﬁ%)&?%ﬁt#tﬁ

|

- ' Charset forName(“gbk")) ' ' k
 // fEH Java 8 HiM) stream API ﬁﬂtﬁéﬁfﬁf‘a?ﬁﬁ"ﬁi{#ﬂl?ﬁﬁ ;
Files. hst(Paths get (".™)) .forEach (path- >System out. prlntln (path)), /@

// {ER Java 8 FriMm Stream APT HEUMFAZ
;Flles llnes(Paths get ("FilesTest, qava®) . Charset forNamet"gbk"))

; .forEach(line -> System.out.println(line)); // @
 FileStore cStore = Files. getFlleStore(Paths get(“c ")),

o #JMC&E‘JE\EH WHZE

:System out.println("C: #ﬁ%ﬁ " ‘+‘fcs,tgr,eg.g’e'r;‘roj:falsjpacer(:) 1
. System out. prlntln "C Tﬁ?%fﬁ] " # cStore.getUsableSpace()); -

e , A ? . o e e .

3 " . | . . . L i

J:E%%f?*ﬂ‘]*ﬂ%?ﬁﬂﬁ%ﬂ??ﬁT Files Iﬂ%ﬂ‘]ﬂﬁﬁie M EHFEFFAMER H, Files K& —A
FEEBEM T A, SR T KRN TR PRGSO E ] SO NE. B AR LD fE
XU AT ERLF FUE I 10 HAE A Re e I ThRE, IUAE Files KR E—A TR LRIAT,

Java 8 Mt U8R T Files T HIHIThAE, AVFHFRE M Stream API K ERAFE SO H AN
LRI RO SREMH Stream API FIHH T 455E B2 FRIFTA XM H R @SAAMNER T
Stream API SHUSCF N 25 .

Qp ﬁj{: ......................................... —
ik % AL AR Files TR KW A%, €A @S0 T AT HTAR KM 10, |

»>» 15.10.2 {$H FileVisitor i8 [ X4 F1 B &

FELLRU) Java FRASH, W SRAR 7208 i fe 2 H 3% F R A SR Bk, R ReAE A H kAT ik
P, AHIEF T AR Y, 11 HREE A .

A T Files T HIEAHEE), BUAETT LUH SEAUHER 75 =Xk 7 SCAF 7 H 3% . Files KR4 T W F A
J7 VR [ SCAE R H %

> walkFileTree(Path start, FileVisitor<? super Path> visitor): i )Jj start #12 I fFT A SCAF-FIF H %

» walkFileTree(Path start, Set<FileVisitOption> options, int maxDepth, FileVisitor<? super Path>
visitor): 5 _E—MIVERThRERML. 1%T7VE R Z W )] maxDepth ¥R H)3CAF.
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EHEPA T E T 2 FileVisitor 2%, FileVisitor {8& —AN3C4F1i R 8%, walkFileTree() /744 B3l
W start #542 FHITE XM B, WM HR# S “fik” FileVisitor FAHMN 77 .
FileVisitor H15& X T U1~ 4 N7k,

> FileVisitResult postVisitDirectory(T dir, IOException exc): Vj ] 1 H &2 Jafil & % f ik

» FileVisitResult preVisitDirectory(T dir, BasicFileAttributes attrs): /7 [a] § H 5% 2 Ay fil & 1% 77 -

> FileVisitResult visitFile(T file, BasicFileAttributes attrs): /j[] file SC{F il & 1% 7575

> FileVisitResult visitFileFailed(T file, IOException exc): 1 [n] file SCA4 2 MU fih A2 1% J7 v .

LT 4 ANJTEERIR[EI—A FileVisitResult Xf%, B2 —MEEE, RETUHMZERELETH.
FileVisitResult & X T 41~ JLF 44T M .

» CONTINUE: R “4k&Lijiml” 15447 8.

» SKIP_SIBLINGS: & “4k&Eiilnl” MEEAT R, BV Z3CHak B %50 o6 Sk H 3% .

> SKIP_SUBTREE: U3 “4k&:ijlal” WELEATH, BAVIRNZCHEk H R T H FH.

» TERMINATE: A3 “Hibvim” ME8EATH.

SR g FE I LB FileVisitor K] 4 AN 7 iR AL SEER, v LUE L4k 7K SimpleFileVisitor ( FileVisitor
FISEELE) SRSEELE O “XMFvrin 887, XAERRIE R E ., EFMMESEEET .

W REFF7RTYE T 48 FileVisitor Sl [ SCHERT T H 5%

FEFES: codes\15\15.10\FileVisitorTest.java

public class FileVisitorTest
{
public static void main(String[] args)
throws Exception
{
// #Jfj g:\publish\codes\15 H# FHIFTH CFRTHF
Files . walkFileTree (Paths.get("g:", "publish® ,:"codes®™ , MisH) |
, new SimpleFileVisitor<Path> () ‘ , .
{
/1 Vi iSO ik % T i
@Override
public FileVisitResult visitFile(Path file | .
, BasicFileAttributes attrs) throws IOException
{
System.out.println ("IEfEVIR" + file + "3CfF"):
// BT FileVisitorTest.java X :
if (file.endsWith("FileVisitorTest. ]ava"))
{
System.out.println ("--CZ&HKB B XH--") ;
return FileVisitResult.TERMINATE;
}
return FileVisitResult.CONTINUE;
}
// FFE V1) B il R 1% 75 vk
@Override
public FileVisitResult preVisitDirectory(Path dir
, BasicFileAttributes attrs) throws IOException
{
System.out.println ("IE/EVIF: " + dir + " BE");
return FileVisitResult.CONTINUE;
i
b))
}
}

AR AR T Files T 2K walkFileTree() /774K i J1j g:\publish\codes\15 H 3% F AT & SC {4 F1
THZ, WREKBCSCHLL “FileVisitorTest.java” 45, WIFEFE (EEH—X LB T XHE & B i
TR, BRI E XM IE.

»>» 15.10.3 {$F WatchService M= 4351k
FELLRTY Java RRAH, WRBFFENZEXHNEL, WA ERZ—&KEEERE, X&FE
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LARGIR— BN A % “ 77 —IR$EE B RS, an SRR IR P 45 RS LR 45 R AE, A
MR T A AR R AN A28, 1y B Rt AN GF

NIO.2 [¥] Path 8424 T N — A7k I S R G 281k

> register(WatchService watcher, WatchEvent.Kind<?>... events): F watcher {i#¥7i% path {81 H 5%

TSR . events S35 & B WA WT IR LE S R (KT S

TEIXANTJ7iEH WatchService RE—AN XM RAEMWT RS, © 55T MWT path /AR H R FHISCHE2E
. —BAEH register() /7L 58 BFEM 2 J5, TRl 18 H WatchService 41~ =N ik SR B W
H RSO R A

» WatchKey poll(): FRHUF —4™ WatchKey, W& WatchKey % 437 BT [A] null.

» WatchKey poll(long timeout, TimeUnit unit): 2:iX554F timeout B 8] 2 3REL T —4> WatchKey .

» WatchKey take(): 3REUT —A> WatchKey, WIHEEH WatchKey & 45— H %4 .

MRRBEFFE—ENE, WNZEREMH take()/7i%; WRFEF AT EMEE R, Uw %R
H poll) /7. TFHFEFRATE T WatchService K 5 C: 4R B4R T SCAHHIZS 4L

TEFE . codes\15\15.10\WatchServiceTest.java

J:Eﬁf“ Et’ﬁﬁ T“"?E{IEHEEQ’MX C: MR B A T, BFEOSRIBAARERICT —
s adore : > WatchKey, W3R EH RAEMSER. Bk C:RE®RET
BRSO AR AL AR 2 A2 T 21
BATERET, RIGHE CRTHE X, FpR
M, BEBWE 15.22 B
M 15.22 AHfEFH, Wi H WatchService 1] LAFE R AL M #2548 & H % F SCHHRI48L, BT
HRAERE, FEFMNAZEA TR, X R TR RS FET .
»» 15104 FE)3XHEM

S Java SEGLRY File H0T LAVl —LER B0 SCEIRYE, HATSCAER AN . BSOSO R

15.22 MIEXHRTL
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. RSO R B RS, R BRI S SR 2 SR, W20 s AT BT e F & AR E AR
fERsEEl, X2 — AR FAERFEE.

Java 7 [ NIO.2 7E java.nio.file.attribute £ R4t T KEM THAE, HidXLETHAE, FRFAILEE
W AHEEE. BXoct BN . XET HEFES AT,

> XxxAttributeView: fREIEFI SRR “PLE 7.

> XxxAttributes: fREREFXHFRBER “BE”7, BF—M#ET XxxAttributeView Xf % K 3R H

XxxAttributes.

fEIX LT AP, FileAttributeView 2 H At XxxAttributeView MR D, Tl HENH—Fixs
XxxAttributeView .

AclFileAttributeView: i AclFileAttributeView, FF& 3 0] LA J%FE L B ACL (Access Control
List) & A & B . ‘BH getAcl() /5 %iR [B] List<AclEntry>Xt %, %R [EMEALR T %R RR4E .
JE T setAcl(List) /775 AT LB S04 #] ACL.

BasicFileAttributeView: ‘& 7] LSREXEUE SOCHF AR, S0 & a5 SN 8]« s Ui )
BffE] . GUZEERE. K. BHAER. BEAFSEHESE. EMN readAttributes() /5 2% iR [A] — 4>
BasicFileAttributes Xf %, Xf (kI A R AIMEEUZE L BasicFileAttributes X 5 58 B .

DosFileAttributeView: & ¥ % H TIREEE SO DOS MK E M, X2 E Rk, 2 &R
REANRGE M. RERER M. B readAttributes() 57 1%1% [B] — 4 DosFileAttributes %1%, XX
S 2 1 {15 2 52 2 B DosFileAttributes X 525K 58 Al

FileOwnerAttributeView: ‘& £ % TR ERE S XHHFTIEHE . ER getOwner() /7 %R [A] — 4>
UserPrincipal %1 % kAR 0457 F & 5 7] F setOwner(UserPrincipal owner) /72 5 2028 SCHE BT 3 .

PosixFileAttributeView : ‘& 3= 22 F T 3R U515 2 POSIX(Portable Operating System Interface of INIX)
JE M, B/ readAttributes() /77%3& [F]—4™ PosixFileAttributes X152, %%} % o] H T 3R ERE ST E
FH.HEE . T RBREE it UNIX # chmod 4 7157 THIZHEE ). XA View R7E UNIX. Linux
FRZE LHH-

UserDefinedFileAttributeView: ‘& A LAiEFFRE AR E —HE & LEtt.

FHEFRFARIE T A TS SO R .

2FE8: codes\15\15.10\AttributeViewTest.java

public class AttributeViewTest
{

public static vo:.d main(strlng[} args) e
throws Exception

/1 B BERAER M

Path testPath = Paths, get("AttributeV;

// KBV fﬁlﬁﬂiﬁﬁﬂﬂ BasicFileAttributeView

BasicFileAttributeView basicView = Files. gotrildttzibuuViw(
testPath , BasicFileAttributeView.class); :

// KBV A BER BasicFileAttributes a0 '

BasicFileAttributes bas.chttrlbs = bas;c\fiew readl&n‘:trlhutes() gl

/7 VSRR .

System.out.println ("GIEK[E: " + new Date (ba31cAttr1bs
.creationTime () .toMillis()));

System.out.println ("BJEViFERE: " + new Date (bas:LcAttrlbs
.lastAccessTime () .toMillis ()));

System.out.println ("B/GEEMA: " + new Date(basicAttribs
.lastModifiedTime () .toMillis()));

System.out.println ("3 f#K/h: " + basicAttribs. size(')),

/1 3KET ) SCAFR 5 B IK FileOwnerAttributeView ;

FileOwnerAttributeView ownerView = Files. gatrilﬂttributav:l.ew(
testPath, FileOwnerAttributeView.class);

// IRBGZSCA BRI

System.out. prlntln(owner\?lew getOwner()),

/] KRGS guest MMMAH

UserPrincipal user = FlleSystems getDefault()
.getUserPrincipalLookupService ()
.lookupPrincipalByName ("guest") ;

&
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R iV
ownerView.setOwner (user) ;
// KBV E B MK FileOwnerAttributeView
UserDefinedFileAttributeView userView = Files. getF:.leAttr:.hutaView(
testPath, UserDefinedFileAttributeView.class) ;
List<String> attrNames = userView.list():;
// WP A E SR
for (String name : attrNames)
{
ByteButffer buf — ByteBuffer, allocate(userV1ew s;Lze(name)),
userView. read(name, buf) ; ‘
but.£Xip();
String value = Charset.defaultCharset () .decode (buf) .toString() ;
System.out.println(name + "--->" + value) ;
}
// EI—A B E R
userView.write ("RfT#H", Charset. defaultCharset() i
.encode ("JIE Java BEHE") ) ; :
// FREiF DoS MM DosFileAttributeView
DosFileAttributeView dosView = Files.getFileAttributeView(testPath
, DosFileAttributeView.class) ;
// R ERR. Rk
dosView.setHidden (true) ;
 dosView.setReadOnly (true) ;
) ?
}
LR 4 B EARE 2 AIVi ) T 4 B RRRE SR

i 01:21:47 CST 2011

P, XTI EECCHRIRIBY, BT ORI CA A, %g%gﬁggmﬁgm;

LA 2 sl e . 28 — izt GefER —KREBITE ONDER Guest. (1 \
AttributeViewTest java SCHZERREME. HiEscfh, Bk —wogfry A0 0t e )

A—EEAIE R RS, KBEIWE 15.23 Bt . B 1523 EEL. EEHEY

15.11 $$IJ\

R A

AEFENET Java AN/ H A RO AR, AFEAH T anfal A File ks 0 A S R 4
LL Java IO B =F 4K R . AEE SR T 10 MAOAEER, LLE WA 10 By EF
T AP REIE, BT Java AF 10 HMThEE, HAATILFEE 10 RKHZE. AEHBNAT
RandomAccessFile 2[5, it RandomAccessFile RVFFER H it sh C-84r, ARV 0 ST
feEfLE .

AEMAET Java SR IFFLIKIA R, FEFEE P HIIE Java X SRl —HEHI 7, R
J& R AT LAFE — B TR B N MR E KA A, AFIENHT Java $RELHHE 10 38, {EHH 10
Be LT m R 7 ORI TN . B HiRE. AEREND T Java 7 #2451 NIO.2 30 10 AR S
Vi SR, NI1O.2 fZ K HI% 98 T Java 10 ) ZhAE

>>» KEL43]

1. EX—ANTHZE, ZRERHPBIT RN — SR ZTAERSBZBRRET (KHEF
HXTF) WA Sk

2. BN —ATHEE, ZRERMHPETZEFNRA BT ZLERSRZBE T RS0
AR SR K .

3. EX—ANTHY, ZTHEIEEH copy BhRE (hRVHEM Files ). WIRYE copy HIXFHIE L
4, FEFEEEE XHRHEEE R T: WRB copy FINRZHZ, BFNMZHZARAHHRTH
EXHEHEREERT.

4. %i'51j Windows i FHAKI/PNEF -

5. E— AT TR, X447 TR Windows $24E) cmd fy4—FF, A LLEAT & Fh i W
f1#r4, 40 dir. md. copy. move %%,

SEE S 12 TG EditPlus FIgmiE 3, RAUSCHRFTH. RIFETDIRE.
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ATHRHER AR, HRA RAEMIP LN MR, HraRT (BT 11 5. 5 12 BRIP4,
ENENERZERESS) BRA —FIFRATHR—ZF M main) 77 EFAEPAT, KK E FHATEAT
R85, WMRBFHATEATRENEES THE, WEFESEREZL. WRER IDE TAK S SR
Thg, BUnTLAEH G B UE HIX— .

HLFRHE LR, REARNEFEEREERAR, FIamFR— MG 8RS SEF, XK
FE P 7 B2 1) AN (R ) 2 7 i £ (R AR 25 B, AN R B 2 7 i 2 [ i ELAS T30, 76 U ik 28 7 S SR it VL .
ZEBEN EERERLTUMMES, HLFEFHE—RERPEF TN ARNLERELEF) R —
MRFFHATRL, 2 SRR F W IS 2 MRFRATR, 2 MRFRZ B AT, 7T .
AR R R R — MRS RRIT, MIUE — 5 A T LU R — 4 LR
F U an (R e AR 2 AR 55 R AR TT A AT T DATR] I A 2 1 1

Java BERU T EHUF L LEF, BFTLUESIEFE RN TARENZLE. FEHLFE
WA Java ZEFERENARITTH, SFHEORE. BaEE. BHERE, URZEBRWFASEE, H4
EWATFIF Java SRR RO RE MR IR 1 2 AR PERE

Gl 161 LRFiEA

JLFFTA RRE REMSHFF AN BT ZMES, —MEFEHERE—MERF, BNETHHEFHR
R—AHR. L MEFIEITH, WIS T2 MRFIITHR, FNMRFHATRRE —MERE.

>»» 16.1.1 ZRIZFNHEIE

JUFFT A MRE R SR EAIMS, TR ETHHESFEEN N —/ R (Process). H—A
BRRFHEAANFEITH, BIRR— R #EEATEITIRTIRERF, FHRF —EMLIh6E, 3
FE R R HEAT PR U5 o FC A B PR — AN A A

—BE, FEAEWT=/MFE.

> Jortk: HRERRAEPMLAFERES, EF LA B ORI KRE, S EEEHE O

bt E] . FERFELHBEREG RFRERT, —NH SRR AT LLE 07 0] AR SRR i
bl 1
> sh&tE: #ESEFAIRMIET, BEFRAR—IHENIESEES, MHERLE—NMEERZTHE
FNIESES. EHBEPMATHEKES. #EEE 8 CNEMARMEMHARRE, X
i SAERTFHBEAREN.
> kM BAMENUERAN G FIFRPIT, ZNHBEZEASEAREN .
e
— -.*', 8
#F % (concurrency ) #=F474% (parallel) R AAMEA, HATHRAER —iFz], A%4& |
JAE S ML ERIRIAT; AR R — A R R — AR AT, (23 AitAzi s 3’

Mok M PAT, BFEELLERLA S A RRFHPIATHHR.

KRG EAE BRI L AR RBAT, ARBRAIER G L HF RN T 2 MES . B, &
PR —AFEH R LRESEF, —UHESHETMEE, RN a8 R BRibz 5h, &
& HIZ AT HE A KB E SR PR B AT - R R LR BRI TAE.

BHFERELKEAHL, T4 CPUMSE, EEXNNELAREIIT —MERF, sk, HEgsT
—ABERE, CPU AWibTEIX LRt R Z MR HPAT . A2 P A BEFTH WIS IR ? = E A
CPU AT E AN NFIBRIERVESEAERKR T (WRBINEFLHL, H KR LURIEEIREF
IBATHEEE TR, Frll BR CPU EEZ AN Z R HMAT, EH BRI BB 2R R RHHAT .

AR RGBT AR R, BERAKRSCIGN T L W] R A A AR AE R A A R TR
AR5 . B KT A2 AESRAESNE, 10 Windows 3.1 Al Mac OS 9;  Hi#k
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YE R G0 K20 KRR w4 i AT S /E K%, #9141 Windows NT. Windows 2000 LA & UNIX/Linux
FRIERS.

AN BT LRSS, 83 FE— R LR HRAHEEZ NMES . Z&FE (Thread) H4%
MRER B ZHFE (Lightweight Process), ZRFEEHFEMPITHIC. MEBHRAERERG B —HF,
R RIS FFRBPATI . LB YIGIE, EERBEMEaIR T . X T4 K2 5 MNH
FEFF KU, W ERE — N FLRE, Bt IR XN A 2 £IUF AT R, X L0 34T 38t 2
hfe, AR E T ARIRNLR.

R R A RSy, — DR A 2R, —DNERBEYAE — R . LR LA
HOKMERK. BOMEFP AN E AR EHER, BEAHAERAERE, © 5 REA LRI EZ
HEFE BT A Ui o R 2N R I A A B K A S e R, ORI L4 R B n 7 (5 (HLAZ00 8 R /N,
A 5 B R R FEA S WS R — R B ) A 2 2

AT LASE R — € AE S, AT LU AR AR A R v (S AR B R R o R BE, AR 22 (8] ) oK
5E AGHERE BT B2 56 I AT 55

LRERILIZAT I, EHAFEFE R HIEH HAL TR AE . LFERIPAT G XA, i,
YETBAT ML R TR ER v Red ke, DA RS — A &FE v LLEAT .

—ANEFERT LA R 1 — AN, R — R A LR Z A LR R BIT

MIZHE R, ZERRRAAAE T — NN H, ik — AN R P S a] LA 2 AN AT 384 [F i 0T
HEAE RE LI Z NEBEBEZNMLHIN A, X 2 22 SEIL VR B AN 8 DL R R A ic . SRFR 0T
A B i R A5 17 5T 5E K

ffiMsZ, —MEFBITRER2LAE —NHE, —PMHREETUAEEZANERE, HEREDEAE
2.

% E'_\: ----------------------------------------- —
= Ja AR T I HAE R ATAR BEAT 3 MES, BAMESst R, T |
VAR B AT 3 MES, BMESHR KA.

>> 16.1.2 BE&EMMAE

LRABFEREFF P RMOLI . HRKIBATH, SoRIHEML, ARPEEZ MAORERERE . B
TI3EEALE. AR AR R A RE .

E AR IR REE /N T3, (E/ 2 RBERFIHF RN $RAEPIT SR PIA L AR
JC, MEANKEILEANTE, AMRKHIR S TP RIEITHR.

SR CHE ARG ERKtEeE, X2 TR RS ARSI —2 AR ER R
R . LRI ERA SRS AREAEE. #ENA RS MRAXERENLE, SERES
SEPUAH .2 18] FR3E 1R -

MEVE RGO —ANBERRRS, SN ZBERE 7 RO SL I A A7 2 18], 4 Bl R B AR DG BE U (HEIE
—ANERNFERBRL, FIEHSLERLI R AR ZHRLIHKNMRERT L.

BEsER, HHELERERTWTILMLA.

> BREZEAREIEAL, BLBZELZENFEEES.

> RGQEHENTENZEREFOMAATE, HREBEWURN ML, FHILEHZLE

REMEAEFIH RIS HBERUER.
> Java 5 W E T LA, AR BAHE RN KZRERLERIFEZTTX, NTIFELT Java
HWE 25 7Et N

LN AT, TEBELEFAHK, — MRS BMEERN TRZ B —4 Web iRGS4HL
IR RE R Wi S 25 FH P3R5 Java RERUNLA 5 BAEJE 1R #E T — MBS REAT IR B, B -
S (GUD N th #2283 I Z R N ENL AR A P A e B2, BERIRELPRRET
VAP 2 a2 R
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162 SRFEMBIE AL Z)

Java {f ] Thread RACRLRE, Prfy (AT S AL AL Thread KERH TRMSLH]. FNLFEM1E
MR —ERES, LB EREHIT —BREFR (—BIBFHAT AR . Java {ff Fl A HIT AR AR
RIXBAEFFL.

»>» 16.2.1 4k Thread X f|ZEL&LIZH

il 4% 7& Thread 253K 0 I JE 3h 2 LR B B IN R .

@ & X Thread M7, HEEIZHKM runOHE, % run() 7R TERRAAR T AREEERR
MRS . BT run()J7 38R 0 R FEHAT 4 o

@ g Thread THMISEH], EIAIE T LN,

@ TN B start() TR JE B %A

TR RTE T it 4k A& Thread JER A1 I B3 £ &1,

F2FiEHE: codes\16\16.2\FirstThread.java
// L4k Thread FERAIFLLFER
. public class FirstThread extends Thread
( b & I .
private int i ;
// EE run() ¥, run () TERTEERREEEIITE
public void run()

{
for ( ; 1 < 100 ; 1i¢+ )

o P ; .
/! MRERYK Thread HiY, BHBMA this WAKBCLRERE
// Thread W& getName () BE LHIRENEF
// BT E A getName () HEREI LA EN LT
System.out.println(getName() + " " + i);
}
3 , ;
public static void main(String[] args)
{ ;

for fint 4 = 03 d < 100; 1++)
{
// M Thread ] currentThread () HZIREU S I &2
System.out.println(Thread.currentThread() .getName ()
‘ + AL L + i); ‘ - i
if == 20)

: : i L
// BIgHEBE AN LR
new FirstThread() .start():;
// GIEIHEENE LR
new FirstThread() .start();
e

) Ty S — f }
FHEFEF S FirstThread 254%7& T Thread 28, %'Iiiiﬁ : 3; |
ST runO i, WHRRE S — BOR AR E A B B |

T 1% run() A7 AT HAT TR R L R AT T hread1 29 ) EomnamnarE
SERIAES . I EFE RS T —AMEHR, 4 [beds 028
PR R i T 20 AR R AFLRE. BT Mhwead-0 26
EERERF, SFFWE 16.1 FraRR) S . [Phread-0 28

BAR FHRRE R SR AIEI BT 2 MR, Thread-0 30
(ES2PR FRERF 3 AN, ENFEF B 2 AT bt 47
AR ELLFL. B C24RH), M Java BFFFHIE e——————— .
T, REED&0E A LR, FRRIERR B 16.1 SRBETHUR
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ATRAZ B run() 77 VERAE K, T2 B main() 77 VA E F——main() 7 VA K 5 A AR E LR LR IAT

i
...... - 5 3 t EvS :
AT B KAZGALI B 50T Java L5547 Bk 49 £ &A2, main()F ik 49 5 kAR 3»

R E RAZE RAZPATIR.

BRibz 4h, LHRFFER BT SRR A 7%

» Thread.currentThread(): currentThread()/& Thread JEHIFHA VL, 1% V5B ZIR [P 2457 (EAE 04T
TR 5.

> getName(): %J71%42& Thread KHSEHI 7k, %7 KIR[EHEHZ T ENEREL T .

BEIEE RN LT . ARAEAT, TEBNLFH main, AP BHH S NEKEHL
F 4% K H Thread-0. Thread-1. Thread-2. .... Thread-n 5.

& ET ......................................... —
#2 5T vAif if setName(String name)7 & A ZAZR E & F, T hif it getName()F % I

M 16.1 ) K .78 55 X 38 7] LAF HH , Thread-0 #11 Thread-1 Pi/ MR FEH ) i B BAESE—F .
i AR FirstThread [F)SEHIZR R, MARZRIHLE, HEENEFFIRCIELENSNEFEE R
FlrstThread %1%, BTLL Thread-0 fil Thread-1 A fESL = iZ S|4 &,

..... 3 | A
1% 4% K Thread 6975 ik kA ELAZ LN, SNSRI LELFTRALLGTHEE. y
>»>» 16.2.2 SEIT Runnable #EO8|E&i2H

SEIH Runnable 4% MR G IR 3 Z LRI TRUT .

@ & X Runnable B O MSEIE, HEBSZEON run(H 2, 1% run() %07 AR RIRE R %418
IR FE AT 4

@ % Runnable SEPLEAISEH], FFLASEBI/E A Thread f target K G Thread %%, 1% Thread
WMEAREIEMLENS . RIGWTF R,

~ // B Runnable SHRHINR
. SecondThread st = new SecondThread();

// Bl Runnable SSHIMIAI LN Thread M targét e e KR auaﬁm‘
new Thread(st); L e
/] LAZE 1) 2 Thread XT%B"D(J Thread X %5 & — 1825, ST R.

// B Thread X BMIEE target ﬁﬁ&ﬁﬂ‘]&?
new Thread(st , "Hi&ME1");

o9 a_’. ......................................... el

Runnable % #A{4F 4 Thread *f .49 target, Runnable K Z @449 run()7 %1 |
Y A ZAEPATIR, T EFReg LRt BARA A Thread E4), R 2% Thread Z42 i R IATH

target 49 run()% . |

@ LTI B0 start() 7 VER S Bi% LR
NHFEF7RTE T id 523 Runnable 2 0 kK68 3 5 sh L £ FE .

F2FFiEH#: codes\16\16.2\SecondThread.java
// B3P Runnable ;O RAIEB LR
public class SecondThread implements Runnable
private int i ;

// run() FEREREEENITE
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public void run()
{

for (: 1 < 100 ; 14+ )

// %ALY Runnable B0
// MBEIKREBYETLRE, HAEH Thread.currentThread () HiE
System.out.println (Thread.currentThread() . getliama ( )’

41 li(:.‘, i) ’.“ '

}
}
public static void main(String[] args)
. ’ - ; . , ' |

for Lint i = 0; 1 <100; i++)

{

System.out.println(Thread.currentThread () .getName ()

+ ” ” + i) ;
if (1 == 20)
{
SecondThread st = new SecondThread(); // @

// ilif new Thread(target , name) HiLBIEHLRE
new Thread(st , "HIZFE1").start();
new Thread(st , "PEEfE 2") [start();
) ,
}
}
}

LHEREF PR HAA AL T un() 5, BEEE X T ZERNELRERITH. XFL
FirstThread ] run() /774 #1 SecondThread " ) run() /7 i AAANHME & BN, 38 it 4% #& Thread 35145 2471
eFEXTZ LR L, EREER this SEnTLA T (HiE T SCHL Runnable $2 CRIRAG AT A2 %, W%
{# il Thread.currentThread() /5% .

Qg —:.-—--—~--—--—--—--—‘--—--—o-—--—--—.nf -----
&2, B mable Bn PR 6B AR A W Tava § T4 Runmable Bo AT !

Q @Functionallnterface 154f. 4.3t &7, Runnable 4 2 & &4 K& 0, T1ZH Lambda £iA I
XA Runnable 3t .. # T R/N%4) Callable 2 0 &2 HH K0, .

Britz 4b, LR R AR AIE T P4 Thread
X%, IR start) A7 EREBNIX R NEFE. 7E FirstThread
SecondThread H Bl ZLFEXT S 7 XA X 7l: A& HiEC&
] Thread FREIAARERLFEXN R 57 6 Runnable X%
HEEAE R FERT B 1 target.

BT LR, SFFWE 16.2 Fraaf St .

ME 16.2 PRI KEE G XA UEH, WNTFERE
B i AR IELL R, B2 K A Runnable 2 1 # 7 G £2
MR U ZR R ALF TR, XREFEAEIMH AT,
FEF A& /) Runnable X% R &L FEH target, 112 NERFERT
PAFLEE[R]— target, FT A B ANERFE AT DAL [A] — N ERFE A (52
i IV iZ R LR R target 28) AISEBIARE .

»>» 16.2.3 {# M Callable #1 Future fl| %72

AT 2248, 8idSEI Runnable £ QA £ & 20, Thread ZKH1EHBLEIE run() 7 A BB TR
PATHR . 2 RE ] UEEIEER T AT AR REREPATAER? Java HFTAMT! 1 Java FI{T# CHAT LA
(CHA] LMEAEE B EEHITA, BFEEIREHER 7).

WiFZIHE R, M Java S FFUh, Java $324E T Callable #: 0, %80 /EAFH#E Z Runnable £ [1{]
H458AR, Callable #: &ML T —A call) 57T ME A LRFEHAT4E, {H call() 7% L ran() 5 Th R R K.

> call) 7R LA IR BIE.

| 205

16.2 3LIT Runnable #0618 % 412
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> call() /7 v n] LA B H e

DR 5 4 A LLBR fiE—A Callable %} % /E & Thread ff) target, %2R ML FEAT 1AL % Callable
X call()J5i2:. 1)8iJ&: Callable #2171 J& Java 5 B8z 0, 1 H'& A& Runnable £ 017811,
BT LA Callable Xt R AfE HHEAE A Thread [ target. ifi H. call) 7i&EH — AN IR EME——call) H AR EH
B, ©RIEAMLEPATE IR . A F3REL call() /72 KR [BI{E Ve ?

Java 5 #2417 Future 1R/ Callable £z 1 B call) 7% IR EME, H4 Future £ 4R LT —4
FutureTask SEHLS, iZ S PI2KS2I T Future 42 1, 75281 T Runnable

E Future 0 B8 X T W1 F JLANA L7342 & K BE Y Callable 1145 .

» boolean cancel(boolean mayInterruptlfRunning): i B 1% Future B 5CHL K] Callable £55 .

> V get(): i&[A] Callable {£55 B call) 7 VERIR[EHE . WHZ RSB FIHZE, WI%S| T4
FRE R a4 =R 3R EME.

» V get(long timeout, TimeUnit unit): JZ[A] Callable 1£45 % call) &R [FIE . %7 1%iEE P RS
PHZE timeout A1 unit $5 € I [E], WRZ i $5 e W8] /5 Callable [R5 K ARG IR BIME, Koin
TimeoutException 5% o

» boolean isCancelled(): WIRFE Callable {F45 IE & S T # B, WER[A] true.

» boolean isDone(): 413 Callable 1£45 2.5, WA true.

-y
— -* 3 A :
Callable 4 7 7 3% A1 P41, Callable 42 0 2 6432 5 H A £ 8 5 call()7 & SMAX A TR 3’

77 L Callable 4 v # &4 X3E v, FEbeT1#/f) Lambda & & X 4] Callable 3+ £..

O I A B IR FHE R R D B R .

@ A% Callable 2 O KSEHLK, FSEH call) 7, % call) /7 vEME A LFEBATR, HiZ% call)F7
A IREE, FAI2 Callable SEBLZSHISER] . M Java 8 FF4h, 7T LLE #:4# H Lambda Fik3 6% Callable
XFE

@ 1/ FutureTask 25K 0% Callable Xf%:, 1% FutureTask X} %313 T 1% Callable X %] call() 52
3R [EE

@) 13 F FutureTask %% 4E 4 Thread %% (¥ target )8 3 B S BH & FE.

@ A FutureTask Xt %[ get() /712 R 15 TEFEHIT 4 G IR [EIE .

FTFEE T 52T Callable 32 MR SEIREFE, B ENZEFRE.

FE2FFiE#: codes\16\16.2\ThirdThread.java

public class ThirdThread
{

public static void main(String[] args)

{
gy e Callable ?‘]‘ﬁ - 0
o / / ﬁﬁﬁﬁ Lambda %ﬁiﬁﬁ‘]ﬁ Callable<1nteger>5(‘i'§ - ‘
// f#H FutureTask R@# callable X% ,
FutureTask<Integer> task = new FutureTask<Integer>((Callable<Integer>) ()->{
int i = 0;
for ¢ : 1 < 100 ; i++)
1

, Systpn out println(Thread. currant!'hread() getmlm()
+ " RPERAER i MK "+i),‘ .

// call () FEEATURIBEE
return i;
| O
for (int i = 0 ; 3 < 100 ; i++)
| System out. prmntln(’rhread currentThread() getName() i
" RERRAER i M " o+ ) :
if (J. == 20)
{
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/A48 Javainx (31) RIEHA KT

/7 LR, callable W& KA I E B TR

new Thread(task , "FHRFEMEMLFE") .start();
} ' k .

}

try ;
// FRERERARIR [BUE
System.out.println (" FLMHRFE{E: " + task.get());
} . ‘
catch (Exception ex)

{

ex.printStackTrace();
}

} ' .

AR 4 Lambda ik X E 404 T Callable %1%, XFEL LA 4EA1%E Callable SEHE,
1% Callable %} % T . SZH Callable #1115 528 Runnable £ 1338 K KIZE5HI, HJE Callable (1] call()
ik e vEE i R, i H RV IR [BE .

AR R AR AR RS 2 LA Callable X5 K 8 sh&R F2 ) CBEAAD . 2P 5EEH Lambda A6
—™ Callable %%, RJEHEZLH RS, — FutureTask % . FL&BET YIEHREE i ST 20 K, £F
JA# LA FutureTask X% 4 target [RIZkFE . #2785 f5 A FutureTask X5 get() /7 ¥EKIR [B] call() /7 £ )IR
AE——Z ik SR L P2, BB call() 7 ik45 RIEIREA 1k

14T FALR, BE B ELAEM call) T ET R IEREZZERITHE Y, BFEEIESE call()
T IR [P .

»» 16.2.4 GIEZIERN=MARXITLE

T4k 7K Thread 25555230 Runnable. Callable # CIAR ] LASEER £ 262, Aid 520 Runnable #1558
P Callable 8 [ 77 RIEEAHFE, H 2 Callable £ 11 B g XA ¥EAREME, nTLAAEBEME #EmE. K
AT LK SZEE Runnable 35 UFISEHR Callable 482 F1 A —F0 0 Ko iXFh 705 4k 7k Thread 75 X2 8] 1 3
EEMWT .

> 2R HESIPL T Runnable 43 1188 Callable #2111, &) DAk A& H AR .

> EXFMHART, ZEAREATUILER A target X%, FrLLIERIES 2 MHRELERAEE R —
Uy RIS, AT AT LK CPU. AR ANELE 20 1, TR b (AR, i A 7 18 o) X 52
AR

> HRUE, mIEMREZY, WRFEV N ML, WXAZUEH Thread.currentThread() 77 ¥ .

KA 4k 7 Thread 28175 A 2 L AR DL HR L

> B, FEALERDLIAT Thread 2, FrUANGEF ALK,

> LRI, SRR, R R M RTRE, WIESUE Thread.currentThread() /5%, B AEH
this EJ 0] 3R M HTZFE «

WF RIS, B — R R A SEHL Runnable #2111, Callable 2 M 7 SR B 2 2078

16.3 ﬁﬁ%@gﬁﬁﬁmﬂ

LR AR IE R LG, EERAR BN T HITRES, WAR—EATHIITRES, HEE
KAy AT, SE L HE (New). #t2% (Runnable). i£4T (Running). FH %E (Blocked) FIFET" (Dead)
5FORA . UHEMLEBFLE, EARTRE—H “§d&” & CPUMAEZIT, BTl CPU fiEAEL KL
By, TRERREESZRAEIET. HEZETH.

»>» 16.3.1 FEFFMERTS
LR new KRR T —AMEELZIE, REEMA T HERE, N ERILAE Java 55
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www.fkit.org FleE &R ’| (5

—FE, X H Java ERINL AL BN, VG R AR R, A 2R S8 A R Ao
LFEMIBH AL, FEFEASPITERIE M LERIT .

MEFEXN R T startOHVEZ G, LR TR4RA, Java ERINLE B H A 7% [ AR
FEEas, AT XANRE T LR B FFLRIEAT, § %ﬁéTﬁ@zﬁTuL‘ﬁT 2 AL T 4R
BT, BURT VM HLZR R B 28 1R o

ey
..... 01'&_ }i E "
B EARE start)F &k, W AR run()F k! KL REPE A KA R4 run()F k!

AR start()F kR B LA, R4 deiZ run()F ik S R EALAPATIR LA E; (240 F H 32

A &A23E R84 run() 7 %, R run()F ik LB RABMBAT, M ELE un()F EER AT eE

ﬁi%%i&ﬁ&%i%,ﬁ%ﬁ&ﬁm&ﬁﬁi%nmﬁ%n%%&%ﬁﬁ#%?gr

B—AEB A R, @ oun()F AR —ANEE Gk, W RREEPITIK,

258 codes\16\16.3\InvokeRun.java
public class InvokeRun extends Thread

{
‘prlvate ine 1 ¢
// BE run () hik, run()ﬁ%ﬁﬁﬁ&%ﬁdﬁ%%ﬁﬁ.ﬁw
public void run ()
{
For= (> |- FO0W e
{
// BEAM run () LK, Thread i) this.getName () REIFRIZAT R L F
// AR SRR 2T
// {#H Thread.currentThread () .getName () S fEKBCEYHTR RN 4 F
System.out.println(Thread.currentThread () .getName ()
+ mamp e L@
}
} 4
public static void main(string[] args)
{ , .
for (int 1 = Ogld < 100: 449%)
{
// iH Thread ] currentThread () 73RBS I FE
System.out.println(Thread.currentThread() .getName ()
+ " " + i) ;
if (1 == 20)

{

// BERALEXNZE run () Hik
/] BRAESAELEMNS YRS, # run () HESEEE %
// BrLL FEMITAEF AL H SRR, Wﬁ%ﬁk&#ﬁ]‘ﬁ’l\ run () 7%
new InvokeRun().run(); ;
new InvokeRun() . run(), L

I

}

LI AEEEN R G HEAA T LBEMRE) un() 72 CAEAFRIEHTR), BFETHER
RENMEFRA AR E8E. &F —AWERY, mEERAHLENZK un)F7, W run()
TERAGEEEEIT getName() /71 KRG UATHATLAZR B T, 12T ZF A Thread.currentThread()
JIESEIR AT LA, B AL R getName() 715K IR LFZ M L F-o

Wi B AR H, BRI IES 5 Z AR Thread X% start() /732, A E H#EHH
run()J7¥%, 5 WIELAR L LR FEFRT T .

TSR, WA TERERN unQ k2 )G, ZEECEANTFA T HERA, NEFEKREHER
XK start() 1572
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/.38 Javainx (310 RIH AT

s % 5.
x4k F AR S LAZA start()F %, T NH 7] & llegalThreadStateException e oy

LN R start() 75 G, %2 LB 3E G
HRES— R RS LT “FHPATY, BIZLREHR
HIEHANIBITIRE . X— 0] DUES B XKIEST 16.2 Fid
f¥] FirstThread Y, SecondThread KiiF BH . FH KB AT 1ZFEF
SEFNWE 16.3 Pt .

MIE 163 FATLAEH, FLBEIFT 20 M EHT

il TEAEH start() 775K 3 3 U AT AR, HYArL R 5a
Thread-1 3 A SEBIRAT, TR SRR i O 22 WA R BT SRR A AT (5
FHIBATIN A — 5 A2 22 B ) #e, IXFR U0 3 2 T & #5461,
B —E ML)

16.3 M start()777% R RI&IEH IR A ILRNEIT

R
‘%‘ Jo R A B ) F EAZH start()F k)G T &AL L PP 44T, A2 4 5T vA4E A Thread.sleep(1) |
Rk BATEATHEAR (24&AE) BIR | E—1 EUV#®BT, AAHAEX 1 EHA CPU
RAZER, BAEHITH AR T REWESL, THRTULTFEAZ L4047, |

»» 16.3.2 IE{TFMEZERTS

WAL T RS L FEIRTE T CPU, FFEIAT run() A ZRRESATAER, NZLEREA TETRE,
WMRHEHNHEAE A CPU, AT ZIRA —NEEL TETRE. 4R, £ 24BN
B b, OMEHEANEFIT QFEERIFT: parallel) $AT; HELBHKRTHBEBEN, KRETFHESH
LRFEFE[R—/ CPU L8NS
B ANEBEIFIHETE, EAMR—ELATEITRE (BRIFEHEBEPAT A LB, B AT 4
WT), KEEBITIRERTES PN, BHRRMEHAMLRERBIATIN S, SRR BR TR
B TR ER. X TR SR RAN S, RASHFENIPAT ILFE—AS /A Bk ik
RS, LiZmEBHRE, REMESHFZEREN G HKNEE, ibHMEERFIITHII S EkHF
TR, RASHRBEENNELR.
T B ) S5 T R R 45 % 3R E R U AR SR A o XU B R, {H — 28 /N B3R 2% T -1 0 ] R 4
RS, AEXFERRSEF, RELY—ANEBERA T ER sleepQ5X yield) 712G A4 3 o FH ) B8
PE—— Wl DA S Z R AR BN fy FH B B U
BRAEWFHEIER, SRS AR
> LKA sleep() /7% E BT B 5 A AL B 28 B2 U5
> KRR T —ABHZER 10 ik, EEHEREIZAT, ZEEHHZE.
> KREREIRE A FES RS, (Ei%E D RS AL TR . X T R IALas AR
J& R IR A A4 .

> RFEEEEFEAEA (notify).

> TR T 4FEK suspend() /7 IEH % FEEERD . (HIXN RS SEILHL, BT LA %R &
%7 .

MRTIEERAT LR PHZE 2 5, HAWLFE R AT LIRS PAT ML & o #PH 28 B R FE S 78 6038 1) s
EHHEABMERE, EEEMERENAZESITRE. Wi, $HELENHEMRRE, LAER
SRR RIAEE.

B3t D LFE DL, 4R AW T REE B DU AT LA#RR ETBHZE, 12 EHHE AL RE .

> AH sleep() /7 LRFEE I T F5 & i 1]

> AR RPLZES 10 HECERIE .
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i org g1om sum 16

> LRFE AT IR T K B A R0 AR A

> KRR IEASAFEAEMN, HEEEH T — A E%0.
> A TFHEHERSMEEWIAA T resume()KE J7%.

K 16.4 B/n TERBERESEHRE.

sleep() i+ [A] 5| sleep()
1% g%ﬁg} 10 FH g
[h&biE] %ﬁﬁﬁﬁ
ERFESN

resume()

suspend()

BB I

I Eatd §

 yield()ak 4 22 kb FH L 75 U

stop()
Error & Exception

run()/call (AT 5E R

E 16 4 %*E’{klu%*&

ME 164 FRTLUEH, ZFEMHIBRERAEENMLORE, TEEEENBITRE. Mgtz
TPIRZSZ 18] B ST 3 AN SRR P, TRt R BRI B IT oE M AE Tt SR (e F 3R A9 b 7 2%
TR, ZERBRHABITRE: DA TBITREHLIER Z OB R TIERN, ZLBEARERE. B
—ANTriEEI5h, A yield)J5 AT PSR AR N EPRE . KT yield) /7125 T 5E VE4H 1)
4.

»» 16.3.3 ZRIEFET

SRS N =MW, FREHETFITRE.

» run()aX call) T VEPATTE KL, LFEIEH 45

> FEPtH—/N K IRM Exception B Error.

> E%ﬁm ZEFR I stop() T VER G R ZERE——1% VAR5 SR, BHEAHEEMGH.

— -'3‘*
: Y EATLE R, RERERGIETH A, FRLOMI LR, —LFEREBHALE,
CHIA Fe L EAZANR WML, ERLT I LN

AT ARFEN LR T LT, TLLRAALENRE isAlive() 7%, H&REA TR, 217, M
FE=PPRZST, ZITERIRE true; MEFEAL TR SET-PIACREST, %770 R (A false.
%s
- ~*.§;i s
’ RERXE AN CLERTHERAZLRAM start()F HZREEHBS, RTHART, HLK
A2 T FR A RAZPAT .

IR 2 AL T AT RS AR PR A start() F77%
2/FEH#: codes\16\16.3\StartDead java
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/fw{ Javaix (#34R) AL ST

{
Ly @uﬁf&fiﬁ% ~ ~
StartDead sd = new StartDead(),
for(ipt 1 = @ 3 .< 300;:  144) | . . .
L L
/7 A ThreadE’J current’l’hread()ﬁ?’fﬁﬂ?(é{ﬁﬂgﬁfz .
System.out. prlntln(Thread currentThread() getName()

+ n.n -+ l)
| (& = 200
. ;
: //Em&ﬁ

‘7; sd.start () s . | k ‘
//ﬁWFMF%EML%LweUﬁ,%&tme
ijstem out prlntln(sd 1sAllve())

‘”// ﬁ%ﬁ&tﬁﬁ% ‘ gtﬁﬁﬁ&%ﬁ, wmmomﬁg- false B

'T“y«: e ‘”kj% . L e ‘ . o
e EPB‘J*ﬁ%?ﬁﬂﬁﬁ@lfb%ﬁﬁ%tﬂ’]Ta&ﬂ?ﬁlmﬁﬁﬁ start()ﬁ/zﬁ% z;bﬁfﬂéfxc 1247 ki

&R, ¥ 5% lllegalThreadStateException 574, XK AL TAET RS LALTCIE R IBZAT T .
-

..... . 328 . %

f FE3tab FRTRAGEIZAM start)F &, 25 RT3 RSO KAAM start()
ik, sAERAGERALZTAPA start()F iE LR 4ERE ., XARR T A lllegalThreadState &
Exception 5+ .

164 PR

Java [ERFE ST B AL T — S (EHE G T B 7k, T i e 4 () T L J7 v AT DAAR G H 42 il 42 A% 1)
PAT
»» 16.4.1 join 1%

Thread 324t T ik —ANRFRSERF 5 — ANRRSE UK 7 —join() /7 idte AAEREAREFPHAT U H 1 H
HAMBLEAR I join() /LN, JHFRRRK 4B ZE, LRI join() /7 AT join ZEFEHATSE N IE.

join() 17 VA 5 p i FH R AR AORE RV, LAKE K ) JBURI 43 B VR 2 /N )AL, A/ Tl RO e — e
B ) e ORI IEE ETI PG ) S R VR E St a i Sri s 2 (28

F2FFi5#: codes\16\16.4\JoinThread.java
public class J01nThread extends Thread .

o . ” .
. %ﬁt#"ﬁ%&i&@*@:ﬁ%ﬁ, Fﬁ?t&ﬁﬁ%ﬁﬂﬁﬁ? o ‘
. ;~publmc JolnThread(Strlng name) . .

super(name)

‘ ipﬁbllc vomd un()

for (lnt i = 0;~1 < 100;, 1++i)i“*£ .
i‘ { . . v

System out pr;ntin(qetName() o ﬁ“;%éijiv
L ; ;
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}

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

{
// JAB TR
new JoinThread ("H£EFE") .start () ;
for (int ¥+ = 0; 1 < 1000; 14+ )
{
Jh et ==1=90)
{

JoinThread jt = new JoinThread ("# Join [IZFE") ;
jt.start () :
// main &FEHAT jt &M join () H¥E, main L&FE
// At &ﬁ%ﬁiAl‘]T&ﬁ
jt.join() ;
éystem.out.println(Thread.currentThread().getName()
e o e LR R
}
b
}
LIRS —F 3 AL, EHEFENRE T EH “HEE” NTEE, ZT8EESM
main ZFEHFEHAT. UELERFEAERE ST 200, BT HH “B Join LR LR, 1ZERE
A main LRI RKIAT, main LRFEDAFZLEPATE RGEA AT LA FHAT. 2ELH “H Join 12k
7 MEBEPITR, Ehr ERE 2 AN FEEFEPIT, M
FEBELTHMARES. BT LEER, &FHWE 16.5
NHIBITRR .
ME 16.5 A LLEH, FEEHATE i = 20 &, F2
JFJa8hIF join T 44 “4% Join LRFE” MILRE, PFTLAELR
Pk —HAAETPHERRAS, BHRNAN “H Join LR Lk

9' BHEFH “BIonMRE "NirTk
9 EERA BRI

FEPAT 5E ko
join() /A W K =FMEHER. . By

> join(): ZEFFH join HILRFEPAT 5E K. G R R T s

> Soinlong millis). KL join BT LR S B 165 F4I2BH join LR
millis ZFb. 41 BAE millis ZF A join IRFEEBRAPATE R, WAFTFELE.

» join(long millis, int nanos): “FRFHE join AIZEFE (1) (] fz KA millis ZEFP I nanos ZE/MFD .

Eﬁ:: ......................................... —
%" BERYRAFZAH X, REABA: 250 R AL A 2 E0s; 5 |
WA B R RA Y R EA AR EMA.

>> 1642 REL%IE

s, CRERGBITN, RS EN LML MRS, XMEREHKRL “FE
ZF2E (Daemon Thread)”, MFRA “SPHEFE” 8L “KRZEFE”. IVM B2 3% [A] e 28 7 ot 2 S Y 1) 5
B

Ja BERBEAMFIE: WERFTA M G LR ERET., FeLES AT .

i Thread X} % [¥) setDaemon(true) /7L A # 5 e R W B G B 4fE. FHEFHHATERERE
WG 64, WTLLERIYFT AR 8 LT, FEERBEMZET . NN ERILH RE TG & LE
i, FRIFSERARELEITHRLET, FLUBRNEEHR T .

F2FE%: codes\16\16.4\DaemonThread.java

public class DaemonThread extends Thread

/7 5E X B ERAR R AFEIAT 1 5 Wl 2 R A AT AT X 53
public void run()

{
For - (Adnt & =70 3. < 1000 "5 i+% )
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/4 3 Javainx (3 1%) R

L , I . ,
TR R AR ARRS SR ¢ RFE R E G B4R, R INEERE, ARZLENZHATH i
T 999 A RER, HIETRFNAMERIZE 6 LR TIEIZITE] 999, B A4 E L2 i R+
ME—IRRT B &R 4 NG, IVM & E3BH, FMEELREEmplsRT .

Thread JEILH L T — isDaemon() /515, T HIWite e kiR G A5G L.

M ETREFFA AR, FEERINRITEEE, ( KERANBEITELE. HARITHNELERIA
AT LR, FLLRERAREREG4E—l 6 &A@ FEABERINRITE &R, FEaLdEtlg
K F LB R G & 2eFE .

e
o -.*', 3 f. s
’ M RAERTE, IVM 24 6 AAERT, SRCRIKIESEMEhE, §E2—
ZaTE, M ELEZHFEANALBREASEEE, LALEZEXEBFHIANRE, LA,
setDaemon(true)sé 4 £ start()7 i Z AT, & N4 3] & lllegal ThreadStateException 5+ .

»» 16.4.3 ZIZHEAR: sleep

IR E LR YT EAPIT RS — B, FFE AR, WA LUEE A Thread KH#E
2 sleep() 7 VKR SE . sleep() AR PIFHEEIE R .
> static void sleep(long millis): ik 477 IEEHAT LR F millis 28>, HSHEAHIORE, &5
52 BRIt i 25 RN LA R BE RS RS - AR RE K R
> static void sleep(long millis, int nanos): ik 4 {7 IEAEPAT LR R 15 millis ZZFP I nanos Z 14D,
HHEANPZEIRZ, Z VLS B R Ge v it 25 A0 2 72 R B 2% FRURG B2 5 RS BE /Y 52 0
SRR, PR MR sleep() 7.
242 Hr 2 R sleep() A EE N BLIRRA G, ZEILHEAR S (A, ZZRBEASRBPATIINZ, A
18 R G A HAL T AT AR, 4T sleepOHH IEFE A SPAT, Btk sleep() 71 FI R BTS2 7 1)
AT .
TR sleep() 7 VAR E F ELRRMPAT, B ZRR T RA — D ELAE, L F LR ANBEIR)S,
RAWAHPATHILRE, FrLAa] UG BIFEFAE sleep() VAL 15 .

*B

Fi&E#: codes\16\16.4\SleepTest.java
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www.fkit.org Fl6E ZHE 1 6

TR P R AR FARD R M AT AT IR B 5 1 B, J8AT LIFEP, BEIREFKKEH 10 &7
Fre, v 2 AT AT R 2 T R R RE O 1 RS,

>> 16.4.4 #%32itH: yield

yield() 77 V&2 — N sleep() 77 A RUABLI 7525, BB/ Thread AL —MHET L, B AT
EYATIEAEPAT R EE, [HEARMHEEZLR, EREMZAREARERE. yield) L2 ik 4HT
LREEE—F, ERGENAFERER TR RE K, EEWRNELR: SRANMLEFET yield) 7k
S5, SRR LS SO HOR BE R EH AT

by b, HEANLERAT yield)iEEE 2 )E, RARARS LaT&EME, S mseg it 4a
SRE R TR EKN LA SIRBPITHONLS . TR yield) 77 idkil a7 IEAEHRAT 2k
FEE

ZFiEE: codes\16\16.4\YieldTest java

i

R R AT AR ARSI yield OB A& T VAl M AT IEE DT TR, it RELIL A
BREHAE. BTEFPE T, FEATHEEARBEL FERRE—IIFENELENR R TLE—FE,
LAY — ARG yield) B8 EE, 55— NERERSITHIIT. BT LEEF, 2F3WE 16.6
B IB T4 3

WEK YieldTestjava F2/F FAATHAAARBDAEREY, kR NPINERELS HIEBEARFR K%L
%, WREFREITERWE 16.7 Fix.
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ﬂ?ﬂ JavaiflX (#£34&) RAEHAEHT

2 ~A:@« e -1of x| o AR
=% 18 2l e =
B% 19 : ‘ % J

% 16 =% 18

K& 17 Iﬁmmy‘emzmwmﬂ

KR 18 | issitrsismmRibse

E’g;g Bk 22 [(ERAANEEN Ry e B,

{20 B 23 | FATRASZIERER, SEEERG

‘ 21 B 24 R, FRDLSRANTT
SRRy ed0 2 ERITIS

B 22 | e i e 2 | o

16.6 %I2IAM yield) T ERBRITIES E16.7 %i2VEAH yield) A28 ERERFEIAERIT
AR BRI A E ki

*.

o a2 A :

: % CPU HATHIFRET, yield)F He1eeA HEH RAR, wRkitE#A % CPU
MBEAT E@AZF, WTEHE TR wE 16.6 F2B 16.7 Fr=egz %, 3

¥ T sleep() 15 %A1 yield() /7 X B F o
> sleep) T iEEE YT IEfE, SAHMEBEPITIIS, AEESHAMLRMMEL: B yield)
TERSENERAR, SUEHEmIEEHIITIIS.
> sleep() T AL BRI AN ZERAE, HBILHIER A A S8 ANBEIRE; 1 yield) Ak
HABLZERE, ©HREBRIYAITREENRERE. FILZ A TRENEERA yield) ik
PHEZ G, SCRIFRRIRTG A BEAR DR A AT
> sleep() /77 FAPUH T InterruptedException 5%, FT LAV A sleep() /i ik B A %7, HA
BRFERPEZFE: 1M yield) 7 0B A 7 I AR R
> sleep() /7t yield )7 ¥EA BAF ORISR YE, % A BT yield)J7 KB HIFE R LR AT .
>>» 16.4.5 MTLEMRER
FARFEPATRHE G — 2 IS, RERSEMEFERGRL MPATHLS, TILAERRK SN
R PATHLZ
AR AR H S R E N RERMNALARE, EBAEHT, main L2 BAEEM
Se2%, i main LFEAIE M TEBER ARG EENLS.
Thread 25424t T setPriority(int newPriority). getPriority()/7 2K & B AR [A45 &€ LA,
i setPriority() /7 VE IS HAT LR — AN R, YA 1~10 208, A L] Thread KRG F =AM &R
Ho
» MAX_PRIORITY: HAEA 10.
» MIN PRIORITY: HAEHAZ 1.
» NORM PRIORITY: HAE/ZES.
FHIFEFAEH T setPriority() 7 K 48 ELRFE R R, IR VESER T AL E L,
M T LA B A 56 R LR R 23 3R A8 E 2 AT L2 -

F2FEH: codes\16\16.4\PriorityTest.java

public class PriorityTest extends Thread

{
/] EX—ANESHOWER, HTFRIELENIEE name
public PriorityTest (String name)
{
super (name) ;

}

public void run()

{
for (int i = 0 7 <0H0 aiaikd )
{
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www,fkit.org FI6E 4R 1 6

System.out.println(getName () + ", HAUEHE:
+ getPrlor:Lty() e ﬂﬁﬂ:&ﬁ%{gﬂg " o4 .‘L), .

L }
publlc statlc v01d maln(Strlng[] args) .
{ ;;;;; ; . i e o i‘:m‘
/] HEEARMRIS Ll i
~ Thread. current'l‘hread( ) setPrior:Lty(G) . e
L for (1nt1 O,1<3O ,'1++) .

‘J.f (1 == 310)
o B , ‘

. PriorityTest low - new ErlorltyTest("ﬂ&,&") ,
low.start ();

System.out. prlntln("ﬁd@ZEJﬂﬁﬁtﬁtg& "

_ + low.getPriority()); o

/] BB BRI -
low setPrlorlty(Thread MIN PRIO,ITY) i

. 4 high g etPr;Lor:Lty(“} )4'

7 &Exﬁ% R

R AT AR AR AR T LR

(554 S 6, 3REEH main SR8 BT B 1) T4 R2 1 Tl mammnia

MAHENERIE 6, FTUAFEFF HE:4H low. high %ﬁﬁ%ﬁ&ﬁ%&WHO

PR RIT RO E R 6. BEFEFK low : ;

KRR MRS & Priority, MIN_PRIORITY,, ¥ high

LRI SE % B A Priority MAX_PRIORITY .
247 LR, <A RIWE 16.8 BiRasck.
RS2, B Java 324E T 10 ML % Sty e

o, AHIX LR SR P TF BERAE RSO R . it }%é%@igﬁ%@ﬁgﬂ

P&, AREERSE ERRESFAME, mH L : | 2y

WARREIR LR Java Y 10 ML, qu 16.8 MTLIEMERNBE

Windows 2000 {XH24E T 7 AMEES . RIN iZR

WEG RN LR R R e AR SE S, N %A ] MAX PRIORITY MIN_PRIORITY A1 NORM_PRIORITY =

NPT BRI BN, EAEA T LMRIERE 7 B A S i i AT B M

16.5 &ﬁlﬁllﬁ

ZERgRE AR, CIREHRAMI BRI, X2 HRENLRRE LA Tk
DUPERE ISR, AN BIAERE 7 AR tH B IR A, IR T2 FEAS 45 2 o 2450 FH AN R Sk i) ] — A
HAmy, RAES BRI 2 A .

»» 16.5.1 kIR L6

RTER AN, NI B ——RATEUER 4 )8 . ARAT R I S A RS A b AT LA 4y
ORI

@ HPAAN . %1, RGPk SRR A TR,

O WEE INE Y

REEHMLRERT
EEMNTIS
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/A 33 Javainx (2310 RALSHHT

@ REHWIK, KRB K TSR

@ WMERFATEIKEH, WEHKRD: WRKFNTEREH, WEHKRK.

F—F L, XANRBEFHIHEHEEEPORFAE, ZMRERA M. H— RN
FETAE 2 R RN F, SR ATREH B . FERMLAA BRI A T RE, AU —E. VPRI
FPEAT T — B 7 KRB ML, (BB BRSO AN T80 ) !

#& L RRE L5 S BGKRET, JHE A PIARRE RS R A, BN A R — ANk 9F &
IR IR R A RS A0 P A G (3R, AU T = P # k. FIHISEE X— MK 2, %0k
JUREEET I G 5 R AS LA

FEFFE#: codes\16\16.5\Account.java

|

BRI AN BURIEAE S, ZERERMBEHATIR . IEECR TSR, BERAERES
HABA RN EERRIE, ARBLEEH RLELHDR, REWD.

F2FFE#: codes\16\16.5\DrawThread.java

(732
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if (account.getBalance () >= drawAmount)
{

// mHEbEE

System.out.println (getName ()

+ "HURRRIN! HEHHAPEE " + drawAmount) ;

/%
try

{ :
Thread.sleep(l);

}

catch (InterruptedException ex)
{ | .
ex.printStackTrace() ;
}

*/
/1 BERE
account.setBalance (account.getBalance () - drawAmount) ;
System.out.println ("\t £%K: " + account.getBalance());
}
else
{
System.out.println(getName () + "HURKRIK! KBAL! ") ;
}
}

BEE A TG L PR B B R AR A0S, R TFR R — AN (A S i B 4, XN
BRSSP BRI E ARl BRI ERE AR R, (UG — AN, RSB RE i
R . FEFPIR .

F2FiE#: codes\16\16.5\DrawTest.java

public class DrawTest : , }

{
public static void main(String[] args)

L e R
Account acct = new Account ("1234567" , 1000);
// BHREASERER [F— A P B
‘new DrawThread ("f" , acct , 800).start();
new DrawThread("Z" , acct , 800).start():

}

} : , \
ZWIEIT LT, RAERHSERWE 16.9 il iRGR.

WK 16.9 BRI T4 R HAARBITHHERNSE R A dE
AR BBAT EMIRCR), XIERZLBERPERARHIE “8
R ER— AR RAFE AT EN . R RRRTE A ERE
A AR AR, k5 — NRBEPAT—h T mbE s, R
B b TR A A AR R BB v] . B R S IR G i
DrawThread.java, FfFRIZ4T DrawTest 2, H .5 AT LAE 21 &
16.9 PN FE IR G R .

W ACHELT . WP REURA 1000 FECH T 1600, 11 HIK S REUHILT FUE, XARBITHEMNL
R B LEFREF A Thread.sleep(1)K i HI LR T2 B U, (HXFH )t 252 S0 e R ER
——100000 K#AERER | IRKHIL TR, Bt RmAEHIRTIEM.

>»>» 16.5.2 [EH{LaER

Z P& 16.9 Fraaigi R, REA ran)ERINERA BRA MY 2 att—FRF R aH A
HRELFEEBEE Account X ; T H R GHR I ERL A FARBD AL BAT AR VI, V14 53— MBI Account
MRKILRE, Bt L T i) .

ZBUERARTH ' ot tHEPFE :800. 0
EBELERARTH ! ot PR :800. 0
£H¥A: 200.0

¥iA: -600.0

B 16.9 ZXiERIF AR
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Qp Eﬁ: ......................................... ——
-E;- HALRT BB A H K719, BA A RAZHLAS IR — A A e T s, |

K T IREXAN B, Java (92 RFRSCEESIN T RIS WXL 2% SRR psx A (B, 4 ] (70 45 W % £ 38 T
FERR RS, RS Sk R F

synchronized (obj)

{

/7 BEABRIACHE ER FI TD H
}
i iEZAE A synchronized JE65 B 1) obj 2D MMAS, FEACIEH S & LRI ehHAT
FEPARRS R Z B, D205 FRAF X [R5 M W38 Bl a2
.*'.
;‘*Gii ..... x*
FEATE Z) R e —ANEARTUARGFN R FUEABHHZ, SR FRARIITTRE,
Z ZAZ R T R AL 6948,

A Java TR S0 VA PR AL TR B4 LB A MLE, (EAE— T M RUSR O H (O BELIEPIA SRR
N SE AT I, P HE R FE T AR R B 0 VY A A LS . T L
IS R ) 12 F LK P Caccount) 4620 5 LA, JRRFrdes e i F T

F2FE%: codes\16\16.5\synchronizedBlock\DrawThread.java
public class DrawThread extends Thread

{

/7 BRI

private Account account;

// HRTHUERGAR BT A A B

private double drawAmount;

public DrawThread(String name , Account account
, double drawAmount)

{
super (name) ;
this.account = account;
this.drawAmount = drawAmount;

// BEANERBSFE A IEHEE, Hﬁ&&ﬁﬁélﬁ]ﬁ

public void run()

{
// 1/ account ﬂijbﬁﬁlﬁuﬂ, Eﬁﬁﬁﬁ)\‘f‘ﬁﬁliﬁﬂﬂ#&iﬁ?
/1 BAEHKBX account KF MBE —HMEBEERAY, HWREEBRE
/1 XFPERE: 8 —~ B —~ m&w H‘Ji!ﬁ

_ synchronized (account)

/] WP RBARTRESEE

if (account.getBalance() >= drawAmount)

{
./ MR
System.out. prlntln(getName()
+ "ERERAIH! rEHEPE:" + drawAmount) ;
try
{ - o
' Thread.sleep(1l);
}
catch (InterruptedException ex)

{
ex.printStackTrace () ;

}

/] BERBI

account.setBalance (account.getBalance() - drawAmount);
System.out.println(“\ti%%ﬁih " + account.getBalance());
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else

{
System.out.println(getName () + "HURKM! KREAL! ")

}

}
// FPRBRER, ZKBERRFASH
}

}

FHEFEFFAE ] synchronized K run() 7 B (K 75 RS SOR R ARRS B, IR ARS ER (1 [R) 25 M A0
2872 account W5, XFEMMBUERFE “ B~ —RBEE” KEH, (ETLBREEBR IR E RN,
B AEXHZ BN, e B R AR R SOZ TR, MR SGE G, RGBT % B U
e o JE I X AR gt Al URIE I R R AR — N ZI A — A (
SRR AHE AN SO = B ARSI (gl AR o Il 51X, BT A
F—m %\ 2 A —NMEELETRAX A, MWMERIE T 4RER % ZER%&%%( é’-‘#ﬁ‘ﬁﬁ%' .
Pt v

¥ DrawThread EXCH BRI Z G, ZIBITIEZRE m16.10 FERARESFGEELERS
¥, BATUFEIWE 16.10 FTs K IEFSE R

»» 16.5.3 RFHE

5 FEGACSER AT Y., Java (K120 2678 % 4 S FFIR PR AL T R0 J5v, [F20 J5 ka2 18 F synchronized 5%
%@?‘*ﬂé"ﬁﬁ%/\?ﬂi& WZ 7 EERR A [E 25 771 . % synchronized &1 i1 5261 /73 (JE static /73%) 1M
&5, BRI ERPNME, RPN RS RALESE this, LR HAZFERE.

A [F) 28 7 v nT LAAE R 7 b SEIR R AR 2 A 12K, S 2 KB 1 FR-IE.

> ZRIMIXT ST LA 2 N e YT ) .

> BANGERHZSRNER T LGB RRIERESR.

> BAMEBEAHZNRNERTEZ G, SN SRSKARRFFSEHRE.

AT T AR FAT AR, AR R R 22, BN E RN SAREA T SAE; (HA]
AR} % T TS T R RAIE R R e 4. Blin BT Account /2 —ANAIAE3, B accountNo F
balance P4k 7 AR B AR AT LA AR, PN ERAZ [RIBTIE 2L Account X % ) balance % 73 28 & (I E R, 2
Rt LT % . R THHF Account 28X} balance [R5 ] % B R FE 24 1, R4 K B balance 1177
AR R R AT . R FoR .

FZFE#: codes\16\16.5\synchronizedMethod\Account.java
publlc class Account . . . :

{ q
/7 ﬁﬁ%}*‘ﬁ% W&F%ﬁﬂﬂﬁ’f')ﬁﬁ%ﬁ
private String accountNo;
private double balance;
public Account () {}
// HEs ;
public Account(Strlng accountNo , double balance)
{

] v \l ndow \ sys ‘ nﬁ"\cnd ex‘

%zﬁjg 200 o

this.accountNo = accountNo;
thls balance = balance,

i ,k
1/ é‘ﬂﬁ accountNo B‘.l setter ﬁl getter 71‘&%

/7 BRI AR R VFBEERS S, FTAR ) balance #f getter Fik
public double getBalance()

e
return thls.balance,

}
/7 RE—ANDRBLAN draw () HERE IR EEE
public synchronized void draw(double drawAmount)

{ . . ~
-/ TR REUKTRURSH
if (balance >= drawBAmount)
{
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// nEHEE
System out.println(Thread. currentThread() getName ()
"HUERAGTH ! MBI . + drawAmount) ;

try
{
Thread.sleep (1) ;
}
catch (InterruptedException ex)
( , . ; ; f
ex.printStackTrace();

}
/] BERE
balance -= drawAmount; ‘ L ﬁ
System.out.println("\t &% HA: " + balance);
}

else

{ : o | i ‘;
System.out.println (Thread.currentThread () .getName ()

+ BRI REAE! ) ;
}

// %W hashCode () M equals () Ak
}

AR RN T — MR EER K draw() /73, M T synchronized &8 FAEMZ 1, %0
BRI ik, %ED AR E D A A% A2 this, X F[E—4 Account K/ i &, fEEN ZI| K #E
H—NEEFEIRTIRT Account X R 8 E , R JFHEN draw ()7 BT BUER BRAE——IX B th v] LL{RAIE 2 2k
FEH K EVER I LR 24,

K4 Account K & R-4E T draw()/7vk, 1M HEUH T setBalance() /774, DrawThread £k FE5 72
ME, ZEFAEEN runO) R R ZIEH Account X E A draw() 7 vk B T AT BURIRAE . run() 7 ¥EACHS H
BT,

.

— . :i:‘; * :
synchronized X4 F T vAEAh 7 ik, TTAMSIKADk, (2 REEMBIFME R . R X EF. y

2588 codes\16\16.5\synchronizedMethod\DrawThread.java
public void run()

{

// BE#WA account MHM draw () FERBITHRERE
/) S HERRSMMNER this, this AFREA draw () FiEHH %
//&ﬁ%ﬁcﬁﬁﬁﬁdmw“ﬁ&iﬁ’%ﬁ%ﬁammmtﬁima
account.draw (drawmunt) ; ;

}
J:EB’J DrawThread 553645\@ E.ﬁkf}rﬁﬂ)lﬁaﬁ&{’ﬁ ﬁ’ﬁ%ﬁ%ﬁﬂ? account EY] &awOﬁ%ﬂéﬁL?fﬁlﬁﬁﬁ
fE. BT B2 1EH synchronized KEFEM T draw() %k, R HERFEIN MALESE this, 1 this S48
R Z TN S —E EHRER, A draw() 5 ERIXT SR account, FHE AL K IBSA
—4} account Z H, AHSEST account M HZ M. XWFET “MBl — B — BB 12HE.
ET'F— Account & X draw()F %, AR ABAE run()F %+ FIRAEZH, AL |
FHAEE AT ZAN . E@Est R 2R —HAATEETF X Domain Driven Design (47 .
" RIEFHLIT, DDD), XA KiAABEA LA Z R ZEABAT £, Hlde Account KA |
| mpakr. miaiestm p s shdndorsk; it draw()s ik RIATIBARM (RFF LA
i ZRAE transfer()F 7 i R TR R FRE ), M AR AN setBalance() 7 =R & RIEA I
U BE, AL T A FHFHARIE Account Xt 449 TR Fe—BUME,

A ARR ML RE R UURRRRR I AT R AR 80, 8 T D EiE L2 prr R S m, 72
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] AR n F SR
> RNERRRE R R ITA TERHATEE, RIS S AR TE S5 (GEF9Rithpi2 dL
P W RATRIE . Bl LT Account ZEH1 ] accountNo SEFIAF &g ICE A, Bt AP H
%} draw() 77 V04T T IR 4E ] o
> WA ARG HFIZITIHEE: PR LS, WNAZ 0] R AR P R R A, B
KA EMAEMERRLERA ., EREETE P LR L ERAURIEYERE, E24FE
B R L A fRA

oo 1B
JDK Fi42 444 StringBuilder. StringBuffer .2 % 7 B £ ZA2 I $ KAZHBLFTR |
oK, EREAZIIE T %1 StringBuilder RRIELIFa) AL, B FBRIES L2 %
2B, #AEZAEA StringBuffer, |

>»» 16.5.4 BRMED EMEHIHIE
AR FEHE N FIP AR, [FIBPTEZ R/, AU5EIRTE X R0 AL B Bl e, A8 4 fa] i B I0%T (7]
SRR BUENR ? Pk BB BOT R MM BiE, LBESEW R LML FRO R
R RE o
> YRR T FPAARERPATE R, AT fE BRI 0 WA 28 .
> UL R R 7B 3] break. return £ ik Ti%ACALHR . %7 VM4BT,
AT SRR R S W as
> HRTRFRAERIPAUE R, [FE 79 I T ARAEE) Error 5% Exception, SE( T iZ U, %
JiE AR, AT FE SRR P I AR -
> YETRFEPAT PSR [RIE J ik, FEPPAT T [R5 MBS 6 2 16 wait() 77325, W24 HT2R 2
BiE, HRIIAL EALES.
W FRRPEL T, REASBIRIE D A
> SREPATRAIS S FEL ik, FEF A Thread.sleep(). Thread.yield()77 ¥ K4 15 24 hiT £k
FREHAT, HaTLBEASBRIE D M.
> RFEPAT FEPARREEET, HAWRFERA TR K suspend) BB ZERHE, ZEBEASR
FEE A% . 48R, FEFFNOZR R B E A suspend()F resume() 5 ¥R 5 HIZE R

»>» 16.5.5 [FHi (Lock)

M Java 5 FFUf, Java $& 4t T —Fh Dl G TE 58 K A 22 R AP HLI——d i 2 e SR 25 B0t ok s [)
#H, LEXFHLEIT, FIP8iH Lock M%7,

Lock #24it T Lt synchronized 77751 synchronized fAASHR B2 (B E#:1E, Lock RVFSLILE R %
45, "TULRAZAMRRIKEN, HH3ZRFZ KM Condition 3% .

Lock Ml ML ILERERAT VIR TR, @5, B0 T =R E R R, 8K
HEEE — 2N Lock XEMBL, LFEF4HT Il FL =B Y5 2 AT M 563k 73 Lock X% .

FoAegfa] e AR VPR IR IR K Ui, W ReadWriteLock (BE5#), Lock. ReadWriteLock #2 Java 5
RAMPIMREED, F4 Lock 2t T ReentrantLock (FJEASM) SEIIE, A ReadWriteLock #24t T
ReentrantReadWriteLock SZHI2KE.

Java 8 ¥ T Hr B fK) StampedLock 8, £ K247 5t b & 7 LA AU4% 45 19 ReentrantRead WriteLock
ReentrantReadWriteLock A5 #EHE At T =Fp8i#:0: Writing, ReadingOptimistic. Reading.

FELILFR e piEhlh, HEH A KZ ReentrantLock (RTEAS. {#Hi% Lock X% al L@,
B R, % {#H ReentrantLock ARSI T :

class X

/] EXPXR
‘ private final ReentrantLock lock = new ReentrantLock();
R ; ‘
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WAEH
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D

AR AE FH Y R Y
LA Account KB kR

HOLAE
X5,

IR T8

’

TR
it

i3

WEB/S
IR

{# ] ReentrantLock
finally HLRHH{RAE

]

1# /| ReentrantLock
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=
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}
else

{
System.out.println(Thread.currentThread() .getName ()

+ "HECR! REALE! ") ;

}
}
finally

{
// BESER, B
lock.unlock() ;

}

}
// %W hashCode () Ml equals () fiik

}

R S AT AR AR 52 LT —A™ ReentrantLock X%, FEFHSZEL draw() 7 ikmt, #EA
JEFFUEIAT 5 LB KX} ReentrantLock % AT N8, 440AT5E draw() L MIERIEH 2 5, RIF
4 finally Bk (RS JBURS »

3 Eﬁ;: ----------------------------- P o el 5 e —_—
1% Lock 51&F B 7 ix A &AL, R Z4EM Lock B 2 X 4% Lock 3t 45 4 F 4 |
B, mAEA B 7 ik R G R XARA B ATt RAEA R S BEAMNE, RAFRSE sl ~ 5k
-~ B HRAEARX, B4R Lock *F 8 HA~ Lock *F $.2F & —A Account & &, — |
| derinsizst M —A Account %, Fl—# R A — M EALR AN RE,

[R5 5 1 s R DA B A 5 35 S SR R AH G . BRI [R]20 IR R3S, H 98 0 B K hn SR Re e 22
HIE — AN Egitgrh, 1 B 23R T 280, eAT12 20 LAAH I RS 8,  HL 25 Z0AE 5 B A Bl SR X
i A () F 3 L P R TSP A

HAR[A]L 5 RN E ARG B () 3 FE AL 3 19 22 e 2 e AR AR 3 7 8, 1y Bk mT DL S 1R 22 10 K 8t
% WA R, BT ZE LU ARG 7B . Lock $&4it T [RI2P ik MIERS AR BT A
I HAbThRE, EFEH T IR tryLock() /7%, BASR BEIZRE AT W8 (1) lockInterruptibly() /732, it
A 3REUE I 2 2508110 tryLock(long, TimeUnit) /7 7% .

ReentrantLock 9 LA Al A, a2 UL, —ANZRFE T LT S48 ) ReentrantLock 8t 7 M08,
ReentrantLock X % S 4iFF — N8 RIBEE lockO AR E R, LEAERIAM lockOMmal &, &
70 5 2R unlock SRR ECBE, B LA — B B AR 4 AARAS mT LAY FH 5 — AN R B AR S A 7 92

>»>» 16.5.6 4

A LR R A LSS X 7 BB A MRS N s R AR ST, Java EESUMLBCAT LI, B BT RIS i
KACEEIEBE B, T LA SRR g PR I 2R S e e ST B L. — L BRSERY, BAMREFRASKE
AR, ARG HEMIR, RRITALREL THIEERS, TRk,

FEBRIRE S RN, RHAERG T HALAFLZMMFRHEIL T, W RS HITEB.

58 codes\16\16.5\DeadlLock.java

class A
public synchronized void foo( B b )
{
System.out.println(".“—."Iﬁﬁ'%ﬁfg: " + Thread.currentThread() .getName ()
+ " HEAT A SEBIN foo () HE" ) ; /1l @
try L
{
Thread.sleep (200);
}
catch (InterruptedException ex)
{
ex.printStackTrace () ;
}
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BAT FRF, BEEIWE 16.11 iR,

ME 16.11 HATLAE H, FEFEETEER FHAT, WA
P HRARAI SRR, —E “ER & REEE, Z2F8:
FEREFT A MM B MK TR RE T E, Wk
B A XS B WNEHERSH. BFRRHEANEERIT, —
— AR IR FEHIT AR DeadLock 26/ run() 71, 5 — 16.11 FESMHR

[HRTEfE % BI&F2 # A TBELWIA
|H4RTRARE: E&RIE #ATALPIKfoo O ik
(4R BIRAE CERAALPIRLast O ik
|aprRiee: 87 CEMABXFIMLast O Fik

(5

et e ol i i
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MR TR FEPAT /A /2 DeadLock [ init() /732 (ELFEWEA T init)72). Hb un)HEH ik B X%
W bar()F73%, M init)7HELE A TR foo() k. B 16.11 BoR init)iEEHAT, HHT A X
) foo()J5i%, BEAN foo)HiEZ R, ZLREN A MEMB—URFPITRIOS RN, TLEEE
200ms; CPU Y)#BAT 5 —ANEFE, ik B ST B AT bar() /7%, BT UUFE BB LFEFF4AHUT B SE4I Y bar()
JriE, BN barOHIEZ T, ZEEXN B MRS —4 B FHIT RIS, BILFEHEE 200ms;
BT kELBAAMIER, 480 FHUT, HEI@SAEAAERA B XRH last)HiE—HITEN
RZATAASEST B XESnet, (Hubif B ERFFE B XRMBE, FrLl LM, B TkaI&RN
ZAMEER SR T, ke TIIT, AF@OSRIEAFEFH A STRI last) 7 iE—RATZ T EZ BT B
dext A XS e, HIbr ELBEARBOT A MRAB—F 0, SEIT EREGEE A SR8,
LREN B XN, MAILRRREE B WRIBL, SR A XTZ B, PIASSRE B AR X 7 Se R,
FﬁuﬁjctHIﬂTﬁEﬁ‘r

g 3 ; v
®) F Thread % ¢4 suspend()5 i ALIRE 5 F B ILAH, FFvA Java RAIRFEARA i H k%
P HR AR HAT.

Al 16.6 ERELEAE

HEBAERRNIBITH, SENAERSE —ERENNE, BFEETEERE S LRERREHIIT,
{H Java iRt T —LHLHIRRIELAZ M AIET -

>»>» 16.6.1 fEERYZLIZRIE

BRI REHHHANERE, XHNERES NARRGERE MRS —INEBRRRSAE —FEF R
B3R, RAERFRENBREE AW ER AR BURRIaME, T HEREGYFREBERENEEIK,
G, BURFEBSLEVEUH Z B . PAGFREESEHIRGTFER, A RVFEERE E L IR .
BT EIIXFPIhEE, FTLAMEBNT Object Z3RHEH wait(). notify()F notifyAN)=AH7ik, X =ANJ5ik
HAJBT Thread 28, /2B T Object H. (HIX=ANEAIH FELZ WA ZRFH, XA LT
PR o
» T8 H synchronized &4 FIZE Fid, BAZERIBRINES] (this) B [FLMALES, Frila]
CATE F S i BB X = AN 5.

» X F{#H synchronized &4 ) [F] > AAFS R, [FXP MARAS 2 synchronized /5455 HAIX 5, Bl
JiAE izt B R X = AN ik .

KTFRX=ATERBEBEWT .

> wait(): %ﬁtéﬁ ﬁu&i&%ﬁ E?UE@&E%I% Z [l 25 M AL 28 ) notify() 77 ¥ K notify ANl 77K
M P 1% 2R AR IS wait (—HER, HRHALLEFE 5D
HEBSEN want()iﬂ%%ﬂ %ﬁm%ﬁm wait() X P Ff 040 2 S5 A48 S I R JG E 3h 70D .
T F wait() 77 ¥ () 24 A R 72 2 BRSO 12 7] 25 M A28 PR B

> notify(): MeEE7E LR AL SR ERIE . WIRTE KRR REP A% 55y,
SRR —ANERE. RFEREEEN. R LYEERGFZAS BRSNS EE ([
F wait() 7735, A AT LLEAT R e R R 7R

> notifyAll(): MeEELEILAD WM A% EERMTE &R . R YT EBE X% R 2 AL i Bl E
Ja, AT LARAAT e ) R AR

FERF A ] LUGE I — AN R R AR IR R BB OB K, HEhn o false B, R, h & 173K,
FRGEEET AR FHAT, JEREIEERAANKS G, BRI true, FFAA notify()Ek notifyAll()
TiERMe B AL LR, MR EREENGRERGEG, RN true SUA A wait) 5 % iEZEL RS Ar.

LR A true B, RAKSFESHENT A WEERE LR UUR FHAT, SEERE TR MK
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P S, KRR B false, JFIRH] notify()ER notify Al() 7y KMl HoAh Lk Re s MU Rt A
LA LS, SR A false w iR H wait() /7 ik LR S AT

AFEF K Account FHEAE draw()FT depositOBE AN 7778, 43 AR Rk - IR . Ak St A
XA T T A 3 I RAS L Account 251 balance ¥ 72 28 B IKIEL, BT LAIX P A J7 15 4B 44 Al synchronized
AR RE 7. BRI A, XA TTIEIEAE T wait() notify ALK il S A2 (1 P -

258 codes\16\16.6\synchronized\Account.java

i puplie Class' Accqunt

. private double balance L
W 'ﬁwFﬁ&PﬂF%ﬁE‘}ﬁ‘ﬁﬁﬁ@%%
private boolean flag falsey
| publie Account() {}} e
/) KR o
. publlc Account(Strlng
ot ,

thls accountNo = accountNo, lf E
thls baiance = balance, o

‘, // é‘ﬁiﬁ accountNo ﬁ‘} setteriﬁl getter 73"1% . ;
// ﬁ%%F%WTﬁT‘F%‘E%E&, ﬁu 14 balanc:e %ﬁ* getter 7:7&

System.out Jﬂ&}*‘ -
o ﬁ*ﬂ‘w&)ﬂ%’ﬁajﬁﬁﬁﬂ’ﬁﬁWﬁ% false:{ ‘
. flag = false; .

// W&ﬁifﬂlﬁﬁ
, not:.fyhll() i’

cateh (InterruptedBxoeption ex)
{
 ex.printStackTrace();

 public synchronized voi
try
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s16m su2 16

}

TR A R AR AR AE ] waitOF1 notify ANQOBEAT T # 1,

System.out.println(Thread. currentThread() getName()

+ " fFEk:" + depositAmount);
balance += depositAmount;
System.out.println ("HKFRHIK: " + balance);
/1 TS T B AP AKRIBER R N true
flag = true;
// PREEHABLTR
notifyAll() ;
} .
}
catch (InterruptedException ex)
{

ex.printStackTrace() ;

}
}
// %W hashCode () Ml equals () H ¥

MNIFRE LIRS, AFEFHEA

deposit) /75, WIH flag A true, WRBHKF P EFHFR, BFRH wait) 7% ZE; SUEFRT
PATFERR A, UAETERERAT SR, REHK flag WA true, SR A notify AlL()R M i 1A % B €

MEBE—WR AR T H S

KB AL, FFakE RSP, (Hi%AF 3k A2 HIT BIO SRS b I FF

UGENBLIERE, RAHIT draw( 7 A EVERE ZFEA AT LA F3AT . [AIEE, EUERE SRR miafT iR th

.

FEFF P A K R FEEER 100 IREE S A7 3K, MHUERE LR WPEER 100 RERHUER, F730E L FE A
BB LR A Account XF 5[ deposit(). draw() /75K L .

EFEH: codes\16\16.6\synchronized\DrawThread.java

public class DrawThread extends Thread

{

{

/1 BRIk

private Account account;

/ARSI SR el

private double drawAmount;
public DrawThread(String name , Account account
, double drawAmount)
{ 5 8
super (name) ;
this.account = account;
this.drawAmount = drawAmount;

}
// BER 100 WHATEER 1
public void run()
{ i
for (int i = 0" i < 100+ d447)
{

account .draw (drawAmount) ;
}

FFiBE&8: codes\16\16.6\synchronized\DepositThread.java

public class DepositThread extends Thread

// B PIKRF

private Account account;

/] ARIAE KGR T A AR B

private double depositAmount;

public DepositThread(String name , Account account
, double depositAmount)

{ ,

super (name) ;

this.account = account;

this.depositAmount = depositAmount;
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// BEH 100 IRPATFEERIE
public woid run() L
{ ‘ L L
for (dnt 4 =0 & 4 < 100 ety
{ ‘

account.deposit (depositAmount) ;
}

}
}

EREF AT LR SMERE 2 MR MR AR, o] LUE 25T B R L S Ak GRS e 4
ATRAT] AT, TOAF K AR th b Z S R R R B 5 A AT LA T80T . ERFARBE T,

FEFiEE: codes\16\16. 6\synchromzed\DrawTest java
public class DrawTest .

{ ‘
publlc static void ma;n(String[] args)

{
[/ BIBE— P ‘
Account acct = new Account (" 1234567“ e
new DrawThread ("HRER# " , acct , 800).start();
new DepositThread ("fFak# H" , acct , 800).start();
new DepositThread ("ffak#& Z" , acct , 800).start();
new DepositThread ("#EK& A" , acct , 800).start():

IBAT AR, ATLAE ks 42 . IUERE SR PITHIIEE, S5 30E [IK - HAEA 800 7T
ZJE, B SRESLBI K P A R H I 2B B . Ak SE AR Tk
FUREUE A 800 J6, HUERSE ARG K & AR A 0 76, BT

B | mRE, 2EBIWE 1612 FIRILRE.

i . B 16,12 FATLAEH, 3 FEKE LARBE LI K

bty A R R AR E RRERITI R R . R

. " el BRI, FREA TR AR, RESERERKE,
1612 SHiEHiBiETHER Bk AT L

B 16.12 BFEFRJE# P T iEgk S W T #4T, X
RE N 3 MERELRILRH 300 KEZERE, B 1 MRERELERA 100 REEERE, TUEFRE
#iz BH 2 !

»*.
— -*, A AT
? 0B 16.12 FiF 8 FLEHF RRRA, S TFEAHERL, REEELZLEHITLER, A
B AL R LSRR AR R O, FRAFA LA S RAE. TEfe
A FAL FTLEF R AR

»>» 16.6.2 {#f Condition I=$I & I2iBR{E

W1 SRR AMEFH synchronized X8 FRAFIER, MR EBEMH Lock X ZRGIERN, WRSH
At FE RS, kAN AE{E A wait() notify(). notifyAll() /7 LT LR FEIE(E T .

48 Fl Lock XF % K ARE R0, Java $24E T—A Condition &R IR FFHMA, ] Condition AJ LAiL
HR e 28743 5 Lock X B EN Tk gk AT LR FERE I Lock %1%, Condition X% th A] ARG FE H A kb F-55
FrHIZFE

Condition ¥ [7] 25 Wi #1288 7772 (wait(). notify() F1 notifyAll()) 2l SR AN R (% 5, LA{S Il i K
XX HR 5 Lock WBRHAAEH, MM RBULNERE (wait-set). FEXFELL T, Lock BT
[G25 Jrik ek 2B A% ER, Condition B4R T [F]20 ML 28 I ThBE -

Condition SEI ¥ 98 EE—A Lock %1% F. ZIRE4EFE Lock L4/ Condition 3£41, A Lock X
% 1] newCondition() /77l A] . Condition Z8$24t T a1 F =/ ks

(744
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> await(): KU T XL WA LI wait) 71k, SECYRTLESAF, HRIHALTEIE A% Condition
1 signal() 77 VAEK signal AN/ VERMERIZEEAE . % await() /7928 245K, 401 long awaitNanos(long
nanosTimeout). void awaitUninterruptibly() awaitUntil(Date deadline)5%, ] LA5¢ A5 & IS HH 1.

> signal(): MREETEML Lock Xf % EERFIIBAANERE . WRPTH LA 1% Lock M5 _F2%4:, M4
EHEMEEH h — AR EERERMN. N YR REBIEN % Lock MEMBEE (FH
await() /775, A A LABAT B e B 26 72

> signalAll(): MEEFE L Lock X % _EAERF BT A &R . R MET RN Z Lock S & 8125,
b AT ABRAT B e R PR £ 72

TNHEFERFH Account ffH Lock X & kxR, HAE M Condition % 5 k42 L 2 [ U HIZ 4T .

EFEER:
s

codes\16\16.6\condition\Account.java
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finally
{

lock.unlock() ;
} i
}
public void deposit(double depositAmount)
{ ~ :
lock.lock() ;
try
{
// WR flag HE, RSP EA NFERBER, fAETERLZE
i Elaa) 1/ @
cond.await() ;

}

else

{

// BATAERRERAE '
System.out.println(Thread. currentThread() getName ()
o+ " FEE" 4+ depositAmount) ;

balance += depositAmount;

 System.out.println("IKFREHN: " + balance);
/1 ¥k T%F%’éaﬁﬁﬁﬁ’wﬁhﬁﬁ true
flag = true;

/) AR
cond.signaldll() ;
)

} , o
catch (InterrUptedException ex)

o
ex. prlntStackTrace(), '
// i finally ﬁ&ﬂéﬁfﬁl@i

finally

{ o
lock.unlock();

} ; ,
}/ oAb T hashébde () A equals () viorad
i o o L ; ,
Fi% AL 5 codes\16\16.6\synchronized 4% ] Account.java BE4TXSEE, Tiﬁﬁf}uﬂﬁ/‘fl‘ir Speike:
SEAKIL, R IAE B Lock X%k 7e 4 A0 IR LAE, WIFFZAEH] Condition XTERE (S Ml

e .
% Bl FE l?ﬂ’]f”ﬂl?é‘?ﬁﬂ' NIRRT I oA 2K e 2 — K, FE W LA E LA codes\16\16.6\
condition #4248 . R IR SR — NP BT U e, A TSR .

@0 & Ry 7% e 20w i R W ) 4 i et g, ¢ X E g B 0B e WO S —_—
™ ABE 1 REART —FHEAF EARTEARBEOHY (2K F L TANSEREE |
FR—A#A2, CMNTAEF F R EFHE, AR §2EMAETERBATER, ML

S B LBAA I 0 7 K. |

»>» 16.6.3 {EFPEERAT| (BlockingQueue) IEHI%kiziBIE

Java 5 $2t T/ BlockingQueue #11, R BlockingQueue /& Queue ) 741, (HEREZEH]
WA AL, RN GRS T . BlockingQueue HA —MFIE: 44 LK )
BlockingQueue HBATLE N, WIHIZBAS O, WIZLFERFAZE; 491 B # e A5l A BlockingQueue
R TGN, SRS B, W A FELE

T I AN 26 Rl oL 28 & 1] BlockingQueue HSA TG U JTER, R Al R LF M4 il 26 75 1A .

BlockingQueue {1~ AN SCRFBHZE ) 7.

> put(Ee): 24T E JGFEB BlockingQueue H, IR % ZEAFI e C, WIPH ZE %267 .
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> take(): 221\ BlockingQueue ISk HR oz, W ZBAFIF TR O, WFHIEZLRE.
BlockingQueue 47K T Queue 2 11, R B T H] Queue £z 1) 777k XTIk AR K™ 70 0
Wmr=4.

> EFIREIFEATCE . 5 add(E e). offer(E e)fl put(E e) 5, 4i%ZBAFI Cilil, X =47k
Ayt Fw . R[] false. BHZEBAF

> ERAGISL IR MBS IR IR % . 35 remove(). pollOF! take()/7i%. 4iZPAFIC AR, X
EAHES RSP FE . IRIE false. PHIEBAFI.

> LERAF B EAMBR T . 5 elementOF peek() 7%, 4PAFIC RS, XA 55
P FH . IR [E] falses

BlockingQueue 1125 [ 77722 [ (X6 W X R AR 16.1 Fizs.

3% 16.1 BlockingQueue 8 & 52 BRI X R
it HE FEIEE{E PR 3L 42 15 ERBRT AT HE
BARIEATCHR add(e) offer(e) put(e) offer(e, time, unit)
BA Sk Al 3 o % remove() poll() take() poll(time ,unit)
R AMIERTCHE element() peek() % %
BlockingQueue 5 H LI 2 18] 2K 1 16.13 BT
}Delaiygeiueﬂnds Delayed> o Queue<E> o Deque<E> |

o Biockiﬁgouaua<E> | | o BlockingDeque<E> |

o

‘ArraryBlockingQueue<E; Tk ] il ‘ i

i

bl O TransferQueue<E>

SynchronousQueue<E> s S S
LinkedBlockingDeque<E> |

ﬁv:oﬁtybio;k;ng(}ueu;éE> | LinkedTransferQueue<E>

16.13 BlocKingQueue 5H LI E Z B HIZEE

16.13 o LUB 5 HEHE H I #R2 Java 7 B P ZERNS. MK 16.13 ATLAFEFI, BlockingQueue
AEWE 5 AN,

» ArrayBlockingQueue: #4041 SZHLH BlockingQueue BAF1.

> LinkedBlockingQueue: T8 S BlockingQueue BA%1 .

> PriorityBlockingQueue: ‘&3 A EARAERIPLIERASY . 5T HI /2441 PriorityQueue UL, 1% BAF1 1
H remove()~ poll(). take()5EF 7 VEHUH JTCERS, FFARBUHBAFI R FAER R BT R, MR
§I|h f:/NRIJGZ o PriorityBlockingQueue HIWi G 2 (/NI ol #2455 6 % (53 Comparable ££171)
A G KNk BARHEF, el ff ] Comparator 31T 52 HilHEF

» SynchronousQueue: [FFBAF. XZBAFIHIAE HUERAE LA AT .

» DelayQueue: ‘& /& —MEF#EIT BlockingQueue, JiK)Z%ET PriorityBlockingQueue S£HL. ANid,
DelayQueue ERAEAITUE AL Delay $#:10 GZE O HEH A —4 long getDelay() 7% ),
DelayQueue fR4FE 5 A ICE 1 getDalay() 5 v IR [FME A THEF -

FIfTLL ArrayBlockingQueue 4151444 BHZEBA I (EI T RE AT v o T 11 5 F — AN B 1 B RO R e s

BlockingQueue (1] put() /7% .

/A8 codes\16\16.6\BlockingQueueTest.java
public class BlockingQueueTest
{

$ 747
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¢

.

AR 2 AN K/ 2 [#) BlockingQueue, F27 58 MIZRAFI AN AN TR,  HUE RAF)iE %
i, PIANTTEHTLIRA, FAER put). addOM offer)J7 3R L —FE. LUEFREBAE=
ANTEEN, R putO FEZRBA TR G S HELE, W EEREFOSRIEITR. WRMEH add()
TEZARIBA TR LI R FH; R offer) A ZRMATC RN AR [E false, TTEASHIA .

SRR, 7E BlockingQueue L IENL T, P take() 7 VEZRHUH e FE W S BHIEL AR
i F] remove() i & 2RI TG EKE 5 | R 75 A poll) 72 E H T R KGR [A] false, TCEASHAMMER .

%2 T BlockingQueue FHZERAFIIFRFEZ 5, F A2 5t AT LAFIH BlockingQueue R SZHLELFEIEAE T -
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}

catch (Exception ex) {ex.printStackTrace();}
System.out.println(getName () + "i##H5%EMK: " + bqg);
}
}

}

public class Block;ngqueue'restz ‘

& .

: public static void ma:.n(Strmg[] args)

{
// @JE"“’?‘%Q% 1 ) BlockingQueue
BlockingQueue<String> bg = new ArrayBlockingQueue<> (1) ;
/1 JaBh 3 MEFELR
new Producer (bqg) .start();
new Producer (bqg).start();
. 'new Producer(ba). start(),
/ ER—AEREGE
. new Consumer (bq) . start() ;
)
}

FHEEFEST 3 ANMEFELEN BlockingQueue FESMATTE, HIT 1 MYRFLEM
BlockingQueue £ & HUHH TTE . AFEFH BlockingQueue 4 AR N 1, Kk 3 AMEF=H & LEES:
MATCE, DHSE/HEBRERERHE N TERE, 3 M ERENE D — A RN — T E. BIT
ﬁﬁﬁ.%%ﬂmglm4m%%%%o

[Thread- zi#z‘&éiﬁﬁﬁm#
Thread-1EFFEEETRETE!
Thread-3/HMEELZHMELSTE!
Thread-04 755 5%: [Javal

Thread-0E P~ EIEEEPEEITE! | Thread-0, Thread-1, Thread-2=/

Thread-37E ®5eak: (] Th ST EARRT
Thread-SHME 5 MM A TR | Lmon Treed SN2
Thread-2% 755 a%: [Javal
Thread-24£F~FEFETRETE!
Thread-3iH B5ERk: []
Thread-3/H R EEEHRMETE!
Thread-14/ 5/ [Javal
Tt;read—li*%‘?&@i?“ﬁ%iﬁﬁ y __[j
« | b s

16.14 {£ A BlockingQueue 1= #4285
ME 16.14 ATLAFEH, 3 MEF=H LA ) BlockingQueue FIAICE, B A ZEHF—NEFRERI1Z
BRI TCRZ J5, HAWEF=E LR DNERr, FArH A LA BlockingQueue PAF H KT E .

&g 167 &E%W*ﬂ:ﬂﬂ‘]ﬁ"ﬁg

Java f# /| ThreadGroup SRR RLFEL, © 0] LT —HEERFEHAT 70K EH, Java RIFETFHEN LR
HATIES] . N LR A HIA LS T RN LR . AP A LR RE Tiheskid, mE
FEFEA B LR R THMANEREA, WixLERTRINGEA. ERAER T, FEREMIZREM
REEFRA T R—NEFEA N, Pl A LFECIE T B &fE, FHRATRE B LEMNLEY, N B LER
T A LR A4

—HEANEEMATIREEBAZ G, ZEEN —HE T R%BEA, HRZERNT, &EsiTH
BARESUR E TR LT .

Thread K24 T W1 F JLAME 2R R B Q2 LR R TN &R .

» Thread(ThreadGroup group, Runnable target): LA target [] run() /7 i:4E A L FBEHAT A BI B H & 12,

J&F group ZFE4.
» Thread(ThreadGroup group, Runnable target, String name): DA target ] run() /5 ¥E1E A L FE AT 1R A
BRERE, ZEERT group KFEH, HZAFELZ N name.
» Thread(ThreadGroup group, String name): B FLLFE, FHLkFE4 N name, JET group LFE4H .
KA R IE A R R AR BT IR I F24H, BTLA Thread 25375 $24 setThreadGroup() 5 23R 2L £ 72 7 &

(749
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IR AR, HERHE T getThreadGroup() /7 i KiR Al L FE T J@ 2k FE4H, getThreadGroup() /7 v2: i [H]
{E /& ThreadGroup Xf %, #n—MNELFE4. ThreadGroup JEHRAE T 4 R /N a7 S A I8 35 K 1 g 541

>
»>

ThreadGroup(String name): LA & HIZEFE2H 42 - K 61 LB B 26 A2 4 .
ThreadGroup(ThreadGroup parent, String name): LL¥g %€ [1) 44 7 $8 %€ [ S A4 Bl it — S B2 FE 4 .

TP AN R i S AE B R LR R A SE B A AR A AU R e — N, R, BRAASRAF T
TR 45, %4 F T B F ThreadGroup f¥) getName() /775K 3REL, {HA oA e FE 4 I 42 7.
ThreadGroup ZEHEAE T 41~ JUANE FH I 77 R B VR BEA LR 4 L ) P T 467

>

V V V

»

int activeCount(): IR [A| bR FEL] R iH BN -

interrupt(): T ER R AL 1 BT AR

isDaemon(): FIWHZZEFEA TR 5 G &2 .

setDaemon(boolean daemon): #UIXLEFEH W B G G LB . JFELBEHRA —MHE—4)5
BERFRA I G — N ERFEPAT 45 R B 5 — AR G, 5 B &RR4LR B 3D .
setMaxPriority(int pri): & ZFEAL ) HmPLE .

NHEFF O T UL, el R T ARKLRA, RPER R R E R G AR

FEFi5E: codes\16\16. 7\ThreadGroupTest java

class MyThread extends Thread

4

P
{

el : isystem out. pr;ntln("ﬁﬁﬁﬁwz?

‘ new. MyThread("EE@%ﬁﬁﬂB‘Jkﬁﬂ“) 5

E':‘:_E:system out.println tgﬁfﬁﬁﬁ:ﬁﬁﬁéaﬁﬁ‘ :

}

il

publlc class ThreadGroupTest -

, System out. pm.ntln("ﬁﬁﬁﬁﬁﬁﬁﬁy BEMH: v

// PRAER B LA A A I 4%
public MyThread(String name)
1 .

super (name) ;

// B R ARG %ﬁﬂ&‘]*’]ﬁ%&

public MyThread(ThreadGroup group ' Strlng name) .

i o
super(group, name)

} ,

public void run()

i

for (int i .= 0; i< 20 3 i++ )'
System.out.println(getName () + " Zf2iy i ZE" + i);
} ‘ o ¢ ~ e o

public statlc vo:.d maln{Strlng[] args) ﬁ:‘x o
{
// &HE%@W%‘EE‘J&EQ&, ﬁ%ﬁfﬁéﬁ%ﬁv&ﬂ‘}fﬁﬁﬂ

 ThreadGroup mainGroup = Thread. current‘l‘h:ea ().
'+ mainGroup.getName

'+ mainGroup.isDaemon()) ;

. ThreadGroup tg = new 'I'hreadGroup
tg. setDaamon(true) : .

.+ tg.isDaemon()); .
MyThread tt = new My‘fhread(tg , "tg ﬁ%ﬁﬂ )
| ke.start(): | .
“new Myﬂ.’hread(tg . "tg ﬁﬂgﬁﬁa") start() 7

) ;

AR s — Eﬁ*ﬁ%%ﬁﬂﬁﬂ?%ﬁﬂli@%ﬁ%ﬁﬁﬁ%ﬁfﬂ FH i) % @%ﬁ“ﬂﬂ’ﬁﬁ?@ﬁlﬁ -
BOHAA AR A T — AN iedl, IR ZERARE NG ELBEH

ThreadGroup Pk & X T —/MRA I JT¥A: void uncaughtException(Thread t, Throwable e), 1% /7%
A] LA B ZZRFE AL P (AT R e R i HE AR R A 3R
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M Java 5 FFUf, Java Dol T AR R AR, WRERHATIER ML T AN RAE R, JVM
TELE WAL R 2 T4 H sh B 62 543 X B 1) Thread.UncaughtExceptionHandler X%, 1Rk FiZ A2 28
X5, W4 %% % 1) uncaughtException(Thread t, Throwable e) 5 12 K AL 3 1% 74 o

Thread.UncaughtExceptionHandler /& Thread 1 —/MFANTED, ZBEOWNRA % void
uncaughtException(Thread t, Throwable e), %7721 [ t fREH IR H HIZRE, M e AARZEAEIH 19575 .

Thread 5248 T W1 R PN T V2K BB 57 7 AL BE 45 -

> static setDefaultUncaughtExceptionHandler(Thread.UncaughtExceptionHandler eh): A1ZZEFEJ51H)

T e Pt 148 15 L RO 1) e i b LB
> setUncaughtExceptionHandler(Thread.UncaughtExceptionHandler eh): 445 & 26 FE 5241 % & 7 i
LS

ThreadGroup ZS5E80 T Thread.UncaughtExceptionHandler % 111, AT A2 FE AT B 0 & R 406 2 1E
HEGA AL BESS . G — NI R FE R R, IVM S E e BRI T N R AL B %
(setUncaughtExceptionHandler() /72 1% B [F) 7 6 AL PR AR ), WK B 7o AbFE 2%, WK I8 F 1% 57 0 Ak 7
AR AL ERZ S A, JVM K2 TR R 2 SR BT 8 1 2 FE 41 0T % 1) uncaughtException() 7 ¥4 AL B 1% 53
L FEZH AP 5 (BN SRR W &

@O WL R, W QLT uncaughtException() /712 K AL B 1% - 4

@) GRS BT IR R FE AT BOA MY 7 3 A HE 88 (1 setDefaultUncaughtExceptionHandler()
TIECE K A PEEAS ), A sh R &% 7 AP A8 R b B 7 .

@ WRIZFH X G ThreadDeath (A%, WAMIETAIL: F0, # 7 HIREARIE BITEIH)
System.err f iR HHL, A5 ARIZLRE .

TFHEFRTF A ELFRRCE T RS, M ELREITI RGBSR I, %R A SRR

F2FA8: codes\16\16.7\ExHandler.java

// X BN IS
class MyExHandler implements Thread.UncaughtExceptionHandler
{

// £l uncaughtException () Jiik, &I VERALBEELLFR I AR AL 7

public void uncaughtException(Thread t, Throwable e)

{ . I .
System.out.println(t + " LBEHIATHHE: " + e);
}

}
public class ExHandler

{ .
public static void main(String[] args)
{

L ﬁﬁiﬁiﬁm#ﬁ’&bﬂ%&
Thread.currentThread() . s.tUncaughtExcaptionﬂandler
(new MyExHandler()) ;
int-a =5 /[ 0; /1 ©
System.out.println ("FERFIERSER! ") ;
}
}

bR B E TR A AR LR WE T WA B, OSSR G] K — Kb R
W WZSA R AR S AT B RN . 18T IR, &I N

Thread([main,5,main] LKEHILT HH: java.lang.ArithmeticException: / by zero

M BT IHAT G R AKE, BARTEF PR A TARSE € T 57 5 A 23 0 AR Al 3R 0 57 o AT Ab 3,
M Hiz 5 A B S i SOREAEH T, (HREFPERAANSIEFE R, XU R S 58 catch i3k 7
WRARF—2 1 catch #iFKFH I, REASN LS E—SAHAE; B4R CHEEN T
WIHATREEZ 5, FHEKRARS L2 .
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R A — DR A R LR m i, AW A S5EERFER T EXMEL T, fHELREID
] AR aF 4 v e, U SRR b R A K R AR A R S R AR, BN A% R A R R .
SR PEE R, KRR REE SN BN A @ KBS RLTRE, 5% — Runnable %t
% 88 Callable X RALLS AR, AR B 3 — DA R PAT EN T runOEK call) /77 24 run()EK, call()
HEPATERG, ZEREIFASTT, & F R AR i T o 2 RARZE, 54347 F— Runnable

Rtz oh, (EHIZefEi n] DI ROt R AP IF R ERENSE, LRETETKEHREREN, &
FEARAVERRB TR, EESBIVM i, MARE KBRS SHT UIEH R H IR EREAR

»>» 16.8.1 Java 8 MuHAIZIZHh

7 Java 5 LLRT, JFRELIFINELIE CHLFEM; M Java 5 FFf, Java WE SR FEH. Java 5
Bt T —A Executors ] FERFALRM, Z T RESWTILNERETL] HEke|gLiit.
» newCachedThreadPool(): @& — /N HEEZFINREMLREM, RAMIETEQIRLRE, XULLR
PSR AR LR .
» newFixedThreadPool(int nThreads): % —/NnEH K. B e LB L.
> newSingleThreadExecutor(): & —4> R PR 2R, & AH 4 T i H newFixedThread Pool()
T EANSECH 1.
» newScheduledThreadPool(int corePoolSize): €& B 5 E&EH LIS, & LAERE LR
J& AT L FEAESS - corePoolSize F&ith *H BT PR A7 LR FEEL, B3 L2 2 25 R (1) 4l CRAFAE LR ML Y
> newSingleThreadScheduledExecutor(): & R —MEFEM LM, 7 LAETR € TR EHITE
BE%.
> ExecutorService newWorkStealingPool(int parallelism): €1/ E £ & % )L T2 (& Rt R S FF4h
IHATHRR, %I RS Z A BTSRRI T 5
» ExecutorService newWorkStealingPool(): 1% /7 &R — N AR RILARAS . 0 L4 FTHLasH 4 4
CPU, W HARHFATHMBE B E N 4, RS T I —NTEAEN 4 ERSH
I 7 AN ER BRI = AN IR B ExecutorService X%, %X RAER —ALIEM, ©W LI
4T Runnable %158k Callable Xf % FTARRHILLFE; 119 8] 5> 77 1%IR [Bl—A ScheduledExecutorService £k
F&ih, ‘& J2 ExecutorService 113, ‘BRI AZESR & B G HITLFEES: BEMW/NHIENZ Java 8 Hr
Wl , XA TER SR Z CPU HATHIRE . XA R4 ) work stealing th, #AHM4TEE
i, WRTHKELEAIET- T, work stealing i+ L2 S HBIFET .
t T H AT AR R R H T A =, RIS SE A 7 {3 A A e il 3 R BB R £ 1% CPU, Al Java 8
ERFEF E ¥ in TR £ CPU FFATIIRE S, XFE AT LABE 4 Hh 4% i Z R I 1 R .
ExecutorService {CRRRPATRIEM LR (HELBEMPHETHRERE, BMALZPITEELES,
FEFF H B —/> Runnable Xf %5k Callable 3% (RELFRES) R/ IZLREM, LB
HATI%(T4. ExecutorService BIRML T F =4k,
» Future<?> submit(Runnable task): ¥ —-> Runnable X RiZARZ 416 E LR, LEMBERST
R R FE I 04T Runnable T R AARAIES . H P Future X 5K Runnable 1F45HJiR B{E—H
run() A ERAIRENE, FrLL Future X SRR run() 7 ¥2E30T 45 R /53R 8] null. {E7RTELIAA Future
f] isDone()~ isCancelled()/7 72k 3K 1§ Runnable % & HIHATIRZ .
» <T> Future<T> submit(Runnable task, T result): ¥ —“> Runnable X} 2L 5 € KILFEHh, &2
WK 7E A 25 W R FE R $RAT Runnable MR AERMIES . H result B I8 ELFEHITE R E IR
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[BI{E, FfLA Future X SA4AE run() /7 50T 451 )5 IR [B] result.
» <T> Future<T> submit(Callable<T> task): #—* Callable X RIEACL 5 € LT, ZRFEHUKEAE
A INLFE AT Callable X RAREMIES - HH Future {43 Callable X% 8 call() /7% 1IR [FHE .
ScheduledExecutorService {43 A 7E35 5 1EIR Ji5 8B HH M s S AT R PR S5 £ fdth, E4R_RMEL T F 4

M.
» ScheduledFuture<V> schedule(Callable<V> callable, long delay, TimeUnit unit): &7 callable {F-4%
KAE delay ZEIR J5 AT -
» ScheduledFuture<?> schedule(Runnable command, long delay, TimeUnit unit): 55 command {£45%
B 7E delay ZEIR JFHAT o

» ScheduledFuture<?> scheduleAtFixedRate(Runnable command, long initialDelay, long period,
TimeUnit unit): &% command {E&KETE delay FEIR G847, M HLLW @SR EEHAT. e
¥, 7F initialDelay J5 FFEAAT, #KIRTE initialDelay+period. initialDelay+2*period--- 4t & & $#4T,
IR HE

» ScheduledFuture<?> scheduleWithFixedDelay(Runnable command, long initialDelay, long delay,
TimeUnit unit): GUEIFHAT —MEL EHILAIEIR 5 & X E F € $i8AE, BEES —RIUTL
1EFTF —RAT FF IR Z (B AFAE LS € FIIEIR . W RAEF R —RPUTIHE R 7%, MUy s
SEPAT: mI, R Al Rk B HUE B R RS .

HimHAf:EﬁfltE, S iZ 8 AR shutdown() 77, &5 K B sh &R < A P51, R
shutdown() 77 7% 5 K& AR A FHEBOIT £S5, HSKURTTA CREAESZSPATE K. MLk s
R HPATITERG, WAL BEISIET; oM O 2R shutdownNow() 7 3K 5% 2k
TR, ZI7 L S LT IEE AT RSB SS, EHF B EES RS, IR BIERHAT TS
x.

i & R AT AR S P B .

@ A Executors A T %A —/ ExecutorService X%, %At EMAFT— Nk,

@ % Runnable SEHIKE, Callable SCHIKII LB, 1EHRFEHITIES .

@ M ExecutorService %1% 1) submit() 77 %K $24C Runnable 5245} Callable 524 .

@ LA AETAESS I, 8 ExecutorService X% i shutdown() 7 12:3K ¢ P FEith

T TR i £k FE it SR 04T H8 %€ Runnable X} % AR MIMES -

EFREE. codes\16\16 8\ThreadPooITest Java

public class ThreadPoolTest

( . , .
public static void main(Stringl[] args)
throws Exception

// BlE—AEAREELRER (o) ML
ExecutorService pool = Executors. n.wrzxod'rhxnndpool(s)
. // {#H Lambda ﬁﬁiﬁﬁﬂ% Runnable ?‘Tﬁ : e
Runnable target = () -> {
for (int i = 0; i < 100 ; i++ )
{

{

System.out.println (Thread. current'l'hread() getName ()

+ 'B'J:.E%J o 87

// [’ﬂﬁﬁ?ﬂa’#ﬁﬁtﬁﬁ ﬁ |
pool.submit (target) ;
pool. suhnit(target)

/] RALREE
pool.shutdown () ;

b

L2+ 12 Runnable SIS BP0 @ & FE M BA KA KZH, €18 T Runnable SEHIZKY
JEREFF R HEQ LR, BIARFERMITZ Runnable %%, 2T LREMRBITIZITS, FHLE
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TR AT Runnable 1F45 FARRS 402 5 oo 4 A ARG BT
e BAT LR, BEIFNMEEZERATHER, W
& 16.15 7~

>»>» 16.8.2 Java 8 5@ R ForkJoinPool

AETHENLRZ % CPU k&, B PC,
BB R & (CTFHLD . BAZAF B OB Z N . ~
FERKOHFE, CHEBOZOBMERERTES . 16.15 fERALEMFERNITEMES

HARMEH 2 CPU &+ i, BIRZ N
PR RIXF 2 1% CPU Ui HE%, I AR I A 2 4% CPU M REL A

KT RAFIHEZ CPU. £# CPU MItEREILF, THEVERKM RGN ZAT AR “3548” 44 CPU
FITHERE S, AARELEREAS CPU &b F “2H” R&. A TRSFIHZ CPU. 4% CPU HIfL#A, LA
EEH—MESFR T BEA “AMES”, B2 “CMES” BRI ZALBREZ O EIHATHAT: 424 “/D
f£457 PATERZ G, PR IX e AT 45 A kBN AT .

Java 7 ##4}t T ForkJoinPool KX Fif — MEFIFR T REA “/IMES” FHATIHHHE, BiEZA “/MEL”
H45 B A IR TS 45 B . ForkJoinPool #& ExecutorService [FISZERZS, PR — P4 ik £k Fiith
ForkJoinPool $#&{it T 1 F AN F A& 48 .

> ForkJoinPool(int parallelism): & —~3% parallelism 34722 ForkJoinPool.

» ForkJoinPool(): LA Runtime.availableProcessors() /7 iZ iR [FI{E{E 4 parallelism ZHK A& Fork

JoinPool.

Java 8 #t—#3" & T ForkJoinPool [{]ZfiE, Java 8 & ForkJoinPool 34 il T i@ Fith ) fE . ForkJoinPool
KA FEANERAS AR HLE AT T e .

» ForkJoinPool commonPool(): 1% /5% [A]—ANd i, @S T REA S shutdown()E

shutdownNow() /7 ¥4 . 244K, R HEIAT System.exit(0); R 1L BRI, 8 FHith A
Jo 3t it ep IEZEBAT MRS ARS8k BB & k.

> int getCommonPoolParallelism(): 1% /7 V21 [F]38 FH it i) 347200 -

£)& T ForkJoinPool =2 J5, 7 ForkJoinPool ] submit(ForkJoinTask task)&¥ invoke
(ForkJoinTask task) /5 i K ATIR L% T - H ForkloinTask fRE — ] LAFHAT. &IHFMES.
ForkJoinTask #&— %K, ©iEH % F2K: RecursiveAction 1 RecursiveTask. H: H' RecursiveTask
REHIRFEMEMAES, 1 RecursiveAction fUFR &H R [EIEHMES .

& 16.16 &7~ T ForkJoinPool. ForkJoinTask S [12K K.

[ o Future<T>|
}

D
pool-1-thread-2/7i{8 % :20
pool-1-thread-2f1i{E % :21
pool-1-thread—2f1i{H 7 :22
pool-1-thread-2fi{E % :23
pool-1-thread-1K1i{H#4:49
pool—1-thread-1Kii{§ 4:50

Ll i s e . -?I‘g]

& 16.16 Zi2it T RERIEE

N UBATEA R BIMER “ KAES” (FHHFTED 0~300 MEE) K61, BFH—A “KEE” 3’
BRREA “/AIMES”, FH¥AERAL Y ForkloinPool KHAT .

754



www.fkit.org

g16: z92 16

258 codes\16\16.8\ForkJoinPoolTest.java

// 47 RecursiveAction JREH “HI 0" HI{ESH

class PrintTask extends RecursiveAction

{

[/ A CMES” B BATE 50 MM
private static final int THRESHOLD = 50;
private int start;
private int end;
// FTEIM start 3 end BIfES
public PrintTask(int start, int end)
{
this.start = start;
this.end = end;
}
@Override
protected void compute ()

{
// *end 5 start ZIAHZE T THRESHOLD iif, FFER4TED
if (end - start < THRESHOLD)
{
for (int & = start & i < end 3 i44)

{
System.out.println (Thread.currentThread () .getName ()

+ "M ifE: "+ i)
}
}
else
{
// % end 5 start Z A% KT THRESHOLD, BIEFTENHK%#E 50
/] BEKRAES SRR “/MES”
int middle = (start + end) / 2:
PrintTask left = new PrintTask(start, middle);
PrintTask right = new PrintTask(middle, end);

[/ HATHATHA “AIMEE”
left.fork() ;
- right.fork() ;
}
}
}
public class ForkdoinPoolTest
{
public static void main(String[] args)
throws Exception
{
ForkJoinPool pool = new ForkJoinPool () ;
[/ RAEA R PrintTask fE45
pool.submit (new PrintTask(0 , 300));

pool.awaitTermination (2, TimeUnit.SECONDS) ;

[/ KA
pool.shutdown () ;

}

TR AR AR A AR SE B T X 4R 2 I T EAES1)
O3B, SR JE AT A fork() 7 LR IHFATHAT
iz47 AR, TLAEEIE 16.17 FiaaiIgi R .

M 16.17 s AT S RKFE, ForklJoinPool &
BT 4 MERERPATIEAT EMES—X & B A WAt
HHLK CPU 2 4 B AManitk, 35237 UG 2IfEF &
SRITENT 0~299 iX 300 NEF, (HIFEAZELSLITEIN,
XS KRR X AT EME S 34T T 50/, e AT
S HATIHAT, BFTCAAZFEIT M 0 $TERR] 299,

€ Windows\systead2\cnd exe
ForkJoinPool-1-worker—OFi{H:
ForkJoinPool-1-worker—3f9i{H:
ForkJoinPool-1-worker—3fi{§: 17
ForkJoinPool—-1-worker—2f9i{f: 217
ForkJoinPool—-1-worker—1f9i{8: 283
ForkJoinPool—-1-worker—2fi{&: 218 =
ForkJoinPool—-1-worker—3fJi{#: 18
ForkJoinPool-1-worker-3ff7ifH: 19
ForkJoinPool-1-worker-3f7i{H: 20
ForkJoinPool -1-worker—-Ofi{8: 92

G U b it _IIFJ‘

e

16.17 {#F ForkJoinPool By fl4%E 5

b ARG — N IR BHE AT ENESS, R KA 2 IR PME R4ES, WaT LLET 45 4k &
RecursiveTask<T>, HAZ RIS H T iR T TS KR EMESE . FHEHFEFRIE T 1A Recursive Task
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pool.shutdown () ;
) }
ST AR AU, RSERAES AT T, IR RS RIESS I fork() 7128
EAHTHAT . SET—MEFAFRRZ, IEES LW IREER, FERFEEO SRR P )i
JGH) “AMES” HIREHERAT T & 5.
14T LIEARR, ¥ el DUE BIFR it CalTask v HESRAEA, SHIRMEEH TR N Fout R 1) &
MBS, XRWRF—VIIER.
;:; ﬂ!']‘ ......................................... __]
Java 89 R — T FHF G %A2ES, £% CPU. %4 CPU B Xk 3|0, JavaiE 3
43 EA2CLE A %4 CPU MIF T 4.

Java EA LR L AIRM T —E T AXK, W ThreadLocal K, BERXR—NMELERHLR, EiliEHdE
JBAE ThreadLocal H # AT LAiE AR QIR — MAXZBRIBIA, T G%IHF &V F LR 22 m 8. R
BEZ5h, Java 5 BHTHE T KELEZEEK.

»>» 16.9.1 ThreadlLocal 2

BAE IDK 1.2 #EHZF, Java #ih BEREHRERME T —/ ThreadLocal 25; M Java 5.0 LLJE, Java
I N TZ B HF, Java 1% ThreadLocal 283N T 72 & 2 ¥, Bll: ThreadLocal<T>. ifiid{# ] ThreadLocal
KT AR Ab 2 SR PR R AR I O RV 18], A8 XA T B 28 AT AR i SEH e B8 2 LR AR FE P O 3 S R U .

ThreadLocal, # Thread Local Variable (Z&f2/EHER) MER, HiFKHBEMmE N ThreadLocalVar
FinAiE. LERAHAER (ThreadLocal) HITHAHRSLIEHEH, MENT —MEH ZTENEIEE R
B— N REMRIA, F5 LR UMLK 5 CREIA, MASFEAALRENBEIAMR. N
KENAEES, MFBRE—NEESTEHEZTE—H.

ThreadLocal 2K FIVEIEH i, B RIEH T W =/ public 7.

> Tget(): REILRRHEEF YATEERI A+ HE.

> void remove(): MIFRILLFE /SR B YATLERE.

> void set(T value): W B IR EHAL R YT L2 A HIE.

N R H% W) 3E#FUE B ThreadLocal HI1EH .

F2FE 8. codes\16\16.9\ThreadLocalTest.java

class Account

{ ~ . ; , , f
/* XA ThreadLocal KR, ZBRKE—NLERTER
LM R ZRRG— A </
private ThreadLocal<String> name = new Thr.adLoca1<>()
1/ EX IR name %R AR B IE 8% ,
public Account (String str)

{
this.name.set (str) ;
// FHEACHS A F U 1) TR FE R name BIAKIE
System.out.println("---" + this.name.get());

}

// name ff] setter fl getter ik

public String getName ()

{
return name.get() ;

} . . '

public void setName (St<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>