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B Web 2.0 BHACH) 2R, I I P 4% 324 © 2 A GE 1 C/S 446 %% 48 31 58 Jin 7 (&
REER B/S 2844, B/S MR TIAL T F 7 A6 F 9 4% S0 A Ao 38, IR A LB BE BT A
N REAE FH M 4 SR A AR 55 i 0 ik it — 2D S T HLBK I A B

B/S B84 >k T W5 77 TH 4 &b -

B HE WA (Browser). TR B EHLE M, EAEER/RKEK
FCEMM G TR, AR T AR RS AL 454 8 IR &S 10 2 etk
A, BREEM AR, WRBOZTERFEEEHE S EHEEERE, BHEP T
AH TG AMERH SR, RS REXST EW, REMHARWMANE, —
H2oT, AR EBRMRS N FELE THEHLSK, BAEMNEHET A
) ) A% B A SR T

k%5 %5 (Server) HET4E— HTTP thil. FLZEM C/S BM4E F A & X iR
JRVVUANF, B/S BEHIAE FHHO AR 24— B HTTP Phill. % — 1 HTTP thilth
AR S5 R BER WAL T RAES, 679 IR 45 48 TF & 2 T LA K B AR o 098 1 TF &
Ao BEATURKEEFRBEA. BHFHEHLE K HTTP thill, Bl F HTTP



RANDHT Java Web R K%

IR S A BEMRE, W Apache. IIS. Nginx. Tomcat. JBoss 2, iX4fR 4%
AU EHEZERMH, AREMSHFRELMKIT R MUK, EFRIRSE K
WAMERIMAFZRIMIFR, REITFRE R FERTRMIRS 0N 88, Hib
— U G MHESE AR W] DL B 2ok A A, BT LA B/S R K RIRE M AL T IR & S48 (2 1y
TER, AT H B T 8k R 2 1 T BB A IR 55 o

B/S WIS ANE X 7 (SRR RS B TF R T 17 4, A EBEM X B
T MBI E MRS TFRE LT 2T RA . ERAED RN TR, RITELE
TR, W FEX W AS B MR IR, BRI IRSE ] 45 RARI M 284 1F, X
FRERRAE T A4 XHAPETERLE A KRS .

FIT CAAS 2Ky R 185 0K — S AR B0 AR SR, B0KE v R W B8 0 B AR AT R HTTP $hix
HIEHTILAE . DNS 01T f# 47 2%t B () 1P kit . CDN SR ] TAERIBE A0, LA % ) i e
e 95 B IR 8] i 45 R %%

1.1 B/S PLBIRAREIA

B/S o 4% 20 ey AT 3 21 J5 05 #6430 T Widk, #EE TG — 0 N H B HhiX HTTP 658 B %
¥, HRZHALG C/S HBKM N HEF XA KERNZEMARR, HTTP hiCR AL
REMEERBETRX, BEELT, —KiERRERT —REIERE, B XN —
A5, KRG X B AR E BT IT T« SR IXF 7 RN T 898 [ I R 45 5 % 1 2,
BRI Ay 4 Wl EL K D P A R 4 A B EAZ B P SR, R AT RSN P U 1) — WRUB B — B A
FRAEX AN ER

T HTTP Uh il A5 H45 50, H AT B/S 45 3240 K458 H 250U T 18 1-1 Fiom 1 42 4
Bk, BEZNR AR U7 R R, SCEEARER P SR 0 P R, BT LB E ) I 4% 4
o R R R 2 .

AP AEN Y8 B www.taobao.com X/ URL B, K& kAR L. 554
B &K DNS $EIX AR 4 MR HT B X B 14 TP Huhk, 4R 5 4R X A TP i Bk 7E BB 3 3 xf
NEHI AR 55 28, T IX AR 45 88 R AR — A get 1K, HH XA e 95 2% R 52 3R (R BR A B B % v 4
VIR B P . TER S 8L s B AR E A%, RS RTRERZE, E2)eE e
Wk & H 45 25 ok &b BE 3% 5K, XA E N REIE R &KW RTE S KSR, Eh SR



E1E FA WebigKidie

IR R EE S MR EF R R NS, BURESRIEER,: S8R w88
B, 3 ST AS MR AT IR RILIE T — Lo AR (W0 CSS. IS A EH) WX &K SN
HTTP &K, MiXLiE KR ESTE CDN L, A CDN R 45 2% & &b 3 XA P 1935 5k,
KELE—MHPERSW RXAZHEE. BN HESEHXMERBELEETLSRY.

il b

=H /Cookie’% J7

A A A

CSSHSAMG [ /.~

DNSiR4 %
WA SIPHILHA | )
CDN
- [LcssusnmcE B v Iy
ol ﬁk\«
" HTTP HTTPR
i R
HTTP BB ARG
ar
@ \ Apache/Nginx Jbose/Tomcat/Jetty
D \\\» LogFl /4 A4 e
- AR wR

HIRBEFRE

A 1-1 CDN#&#HA

ANE W28 BRG] A4k, H R AR A — 1 [ S AN A g JE ) ST
XM LR RURHEH — 1 URL kE7R. URL BiRE % —BEEMA, WER
BRAT—NRFEE AN BEB LM L, ik AREE U 13, IF4 7R 5% B0
B MR B —E K URL. RE/RFIXA URL, EJLFEE THEAHE



RS Java Web AR R 2

W R A K i

WIREET HTTP PP SR B oA B . ANEIRE VT i) (K2 B P 138 = B 4 i 5030
TR BYEIE R P, FL AL R R, R R R SE— T8y
X, BEARASHARENRM 4.

B8 R 7 AT W B 48 AT . AR IRER BB BV, 6 A B 88 b A e
RERAEH.
HEWR LU, —NEEER N3 A B A EFMS R T, 4R 5 1 iE
FUF AT, X LA 7E 5 TR 43 S BEAT 1 40 VF R

1.2 fEgiE—NER

T At — A HTTP 53K 23X A 1) SBUABL T B f] 24 XA 2%, 16 B 2 8 24 IR 70 ) 04T 58 L iy
A=A URL B, #%[EIZEREXAN HTTP R AR T, BREHRSE FIXAE K K& [
GiR, RARRMETAEDN KRB RELRIER, XEM “TMEB” BHES N, —£#
REARE B QA —ANRFE HTTP Up iU Bods 40, — J2 Ab 22 30 W0 58 1 7 6 & 77 X o R 4 26
KiE—A HTTP #§ K. T IH B RIX P2 & R MR f K2 — A HTTP &K,

WA ke — A HTTP 5 SR A 8 37— A Socket # 4 X 5 A K, H AL outputStream.
write 5 K] 3 7 BB X ERF A& HTTP thil. W EEFEE T Socket MERE Y A, W4
ARE kA HA B URL F384% DNS 247 H 1P #uhk, FEARIE XA 1P #uhk FIER A 80 3% 1
5m R S5 4 S Socket HEHE, RJE W AR IX S URL A3 —A get % ) HTTP
iHRk, Wi outputStream.write K% F) HARIR S 28, MRS 8% 4% inputStream.read i [A] %%
W, &G MR ER.

SR, AR BT A AE QAT 4 X A A E ST IF RO B, LA RARYE A4 B0 Sk o B % 2
HERAR LI . —A)3E, KlE— HTTP & K i1 B2k 2 8 57— Socket B[
BEAR At — A~ HTTP S8 A L3k 2 8 37 — A Socket &8, 4 BAT152 4 7T LU R 31
YA RAE HTTP &K, XRUFSCHL, hAIRE LI, W HitpClient 3t 52 — A FFU8E 14
R PP SEBL AL B HTTP 3K () TR AL . 4R W1 AR X HTTP Hh i (6 $04R 25 4 k2% 3%,



®1E HREAWeb iRy

fR5e&T LA SIS 4h—A HitpClient, HEZEA UL H S5/ X K ES.
& — AN FE A HitpClient f) 18 F 7= 4 -

HttpClient httpClient = createHttpClient();

PostMethod postMethod;

String domainName = Switcher.domain;

postMethod = new PostMethod (domainName) ;

postMethod.addRequestHeader ("Content-Type", "application/x-www-form-

urlencoded; charset=GBK") ;

for (FilterData filterData : filterDatas) I
postMethod.addParameter ("ip", filterData.ip):
postMethod.addParameter ("count", String.valueOf (filterData.count));

}
try |
httpClient.executeMethod (postMethod) ;
postMethod.getResponseBodyAsString () ;
} cateh (Exceptionie) ({
logger.error(e);

}
b B2 Java H4F A 9E % ¥ 3 59 HitpClient 35 18 £ 25819 T B, 40 Linux # f# curl £7 4>,
I curl + URL B AT LAfR] Bl & 2 — A~ HTTP 53K, JEH 58,
B4, curl "http://item.taobao.com/item.htm?id=1264" ] LR [A]3X 4> 7L i ) HTML %
¥, wmE 1-2 s,

null

dev

tm?1d=12643598611" >
T

WA AEFH XKV A HTTP 8GR EIE R, i b-1 &5, wE 1-3 fis.

md admi url "http://item. t: 0. com/item =12

harset=GBK

B 1-3 HTTP Lk #9138
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I A] PLEE VR 8] 3X > URL B840 HTTP 3L, @it

pt>[j o1 4 adminl$ curl http:
al ar1 -1 "http://swi

-HI ETUSEBE, i 1-4 Fis.

h: taocbao. com: ; y. htm"

0 GMT

rkserver /Login. aspx?app=http %2Fswitch. tacbao. com¥|

B 1-4 5 ¥ URL B3 Ae HTTP

PR 25 ikt 2> Cookie 5 8, BT LA_ETH B U7 i1 3& [F] 302 MRARS, AN Cookie A BE IF 7
VA%, W R AR

[Junshan@v101055.sga.cm4 admin]$ curl -I "http://switch.taobao.com: 9999/
repository.htm" -H "Cookie:cna=sd0/BjeZulwCAfIdAHkzZZqC; 4t Erack=121,0.29,
242.1320938379988839;"

HTTP/1.1 200 OK

Date: Sat, 25 Feb 2012 08:41:20 CMT

Server: Apache

Last-Modified: Thu, 01 Jan 1970 00:00:00 GMT

Vary: Accept-Encoding

Content-Type: text/html;charset=GBK

1.3 HTTP tiMN AT

B/S M4 JR M %00 HTTP Hhill, 48 HTTP thistn — AN M3 B BE M T/ 2 5 5
RUAEHEE, WFRCEA% % HTTP hill, XEBR T # 38 AH HTTP Hhid i 5 4 4
WA, K A 1 SE R AR P i — 280048, T DA SE B A R B35 B S R AT A 4B

TR HTTP i, B2 152 E ¥ & HTTP Y3+ 9 HTTP Header, HTTP Header
PG LI B R T 5 B P BB A . BRGNS R S A e v
AT 9 R 55 4% B AT B 5 . B, 4R 55 8 B A F 0 SR B B0 B k2 3R [B] — A 404 R 2
i, VR AR EE R BE, BE N SRARR AR A EEE B % T A
FIE RS RS B

LB HTTP 5 3K Sk A0 B Sk 23 Bl 6 1-1 FIE 1-2 frow, % W HTTP A& N
1-3 fizm.
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% 1-1 % L&y HTTP i K %

(5

# kK %

w M

Accept-Charset

FHFAGRE B P i S 1 5 5

Accept-Encoding

JATA5E nTFEEZ I M BC 4TS, 41 Accept-Encoding:gzip.deflate

Accept-Language

M T4 E—F BSRIES, W Accept-Language:zh-cn

Host TR E G K 7 U5 Internet EHLAI%G 5, 40 Host:www.taobao.com
User-Agent B R RS D R A B 4 VR R 45 58
Connection HFPERSE R, W Connection: Keep-Alive

& 1-2 F &y HTTP *h &

R sk

oM

Server

RS #5478, 4 Server: Apache/1.3.6 (Unix)

Content-Type

JHRAG W R 16 25 e () 544 TE ST A6 RS, 4 Content-Type:text/html;charset=GBK

Content-Encoding

51 R4 S Accept-Encoding XA, 31 KT 58 AR 55 3 R B 14 S A4 FE 4R 4

Content-Language

A T WU M BRE S, 5 Accept-Language XV

Content-Length

SRS IE ST BE, L4507 sUAE i T e ke R

Keep-Alive

PREFIEBE IS E], 40 Keep-Alive: timeout=5, max=120

% 1-3 F L9 HTTP kA A
®

W A

200 B PR

302 eI Bk, BkA ot ik i@ 5t Location $5 52

400 T R
403 kg5 AR Bk, (R RIELE IR IR S

404 TR BEIR AR B

500 JIR 5528 S HEAS AT T K 0%

BH D HTTP K& KL Ama R sk, a] LUBITIR % 0 Y 8845 -k B, 76 Firefox
F1# Firebug 1 HitpFox, Chrome [ {17 & T Bt 7] LLF BN E R 10iE K k58 (T
M F12 REERITIF), 1IE AW KR T A tha KUK ThEE.
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131 TEHTTP2EWIAE

AR FATH FRE — A HTTP 7 K BURR B4 2 %08, 303 %4 3R (5] 5048 I 48 4 i
AT ABRHIE R, X BT B B — L T B R #IX KO RIS

£ Windows FILZE EMM MR MA R L THAREE 478 RIOEM HTTP Bt
B, WTE Firefox MY T, {# /&% K& Firebug, WE 1-5 fi.

i ,<

B8 Lme wE @8
ML

Server Apache~Corote/1.1
Content-Type text/html charsst=GEK
Content-tength 1&
Date Sat. 25 Feb 2012 03:41:16 GNT

BERLGR

dailr. tacbao. net:S050
111a/S.0 (Windows: U: Windows NT €.1: zh—CN: rw:l.9.2.27) Gecko/20120216 Firefox/3.6. 27
Accept text/htal, application/xhtml*xml. application/xml:q=0.9, %/¥:q=0. 5
Accept-Language zh-cn zhog=0.3
Accept-Encoding zzip. deflate
Accept-Charset GEZ312, utf-8:q=0.7,%:0=0.7

T0b%ad33246a1 714513127412 x=e¥ DI%26p%3D9%26s%ID0A26cX3DOR2ELRIDOE2E2%3DOR2ELHIDT izstat_uv
23050268221579250209 2429309, tg=0: _ :_=2LBJEixMg%3D%3D nt=3czD1EdPEEGUOGELIFLtBENyC 513 Skis IpowT y3x ¥y JUA
%3D%3D; tracknick=tbtesti0l: ssliogin= _lang=zh CN:GEK: ESSIONID=9ACBE333FEC984ACSF3F3D2DCCIFESE3

B 1-5 Firefox # JL 8 F HTTP #8912 &

A —A HttpFox T HBMHEHES, WK 1-6 iz, Fif HTTP A R A5 BB AT LA
—HTHR.

D T e ——
| Started Time  Sent Received Method Result

@:00&03.612 0.042 723 123 GET 200

Headers | Cookies | Query String | POST Data | Content|

Value

Request Header Value

(Request-Line) GET /default/testjsplid=id HTTP/1.1 HTTP/L.1 200 OK
|Host switch.daily.tacbao.net:8080 Apache-Coyote/1.1
|User-Agent Mozilla/5.0 (Windows: U; Windows NT 6.1; zh-CN; n1.9.2.27) Gecko/20120216 Firef... text/htmiicharset=GBK
|Accept /html application/xhtml + xml, apglicati 1:9=0.9,"/"9=0.8 16
|Accept-Language zh-cn,zh;q=0.5 Sat, 25 Feb 2012 09:44:59 GMT
,’Accept-Encoding gzip,deflate
| Accept-Charset GB2312,utf-8;,q=0.7,%q=0.7

|Keep-alive 115
gConr&ech'nn keep-alive
lo..is bt e

B 1-6 HttpFox T A 2 74 HTTP #8128
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Chrome W Wi 28 FtHA —LBK LUK T H, W Google H#H KA T E, FETLUEEF
XKIEROHRER, WHE 1-7 Fix. '

5 [ Headers | Pievigy Nenmdibe Coiksie
i P T ST L SRR R R R R T R

Kequest URL: http://switch.daily.taobac.net:80888/default/test.jsprid=id
Request Method: GET
Status Code: 200 0K

¥ Request Headers vige gource
Accept: text/html,application/xhtml+xml,application/xml;q=8.9,%/*;G=6.8
Accept-Charset: GBK,utf-8;0=6.7,+%;0=0.3
Accept—Encoding: gzip,deflate,sdch
Accept-Language: zh-CN,zh;q=8.8
Comnection: keep-alive
Cookie: nt=3§62r%u5}b16XYfTYSozjS‘GOUOHﬂlYuCemk23q9d2dAeprIzBpM%ZBFK%BDXSD_
racknick=tbtest31l; ssllogin=1; _lang=zh_CN:GBK; x=e%3D1%26p%3D*%26s%3DCX26c%3
2¥8ba; ArkAppAuthen=Authen| /18Z6EYaL5Y/CNNS4RLIC1dTnMBG5Lq@BpZ88A3gtn/ 84y0797
1YCCmzkX93mskrM208wivxZDbDOLULik1 aFNHNDhV] INy/1rOgdTimBySHA9+/ Xt +htqSUtcZHRGCN
hIBYmUFRPCRMBhgXIDChGgeWzWANEL T yRArDFIX17RX21waz0il/0k1kBxbz FSP7RVSWIAATUNU
6Knp6duujIUQBY+y+haWdDhgEw| |8Scid | Njc 2YWEZNmYtNzh1ZCOBM2Q2LIWF FNMQL Y ZKXZHE ZNmE
Host: switch.daily.taobao.net:8¢8e
User—Agent: Mozilla/5.@ (Windows NT 6.1) AppleWebKit/535.11 (KHTML, like Geck(

, YQuery String Parameters view URL sncoded
1 requests | 1560 transfer 2 )

X Q = @ 0 | s S:" Scripts XHR Fonts WebSockets Other
B 1-7 Google & % #8X T L 2 78 HTTP ¥ 8512 &
Chrome T tH KUK Firebug T B, HEEARBEE,

IE M 7.0 lRAFFEA B3R 4L T KU HTTP iR T B, B EA R T BT bUE it
F12 84T 7F, HttpFox #HfFthA IE fRA, LETMURELE —T.

1.3.2 R STREFH &I

MWHRBEHFR DM E AR VR EERIE, ERMONE AR EN RIE 5
HHEOLT, BFEEBORERAENKRM T EE, T —ROMIER R Ctrl+F5 4
ERERIER —RIXANTE, EHERO TS EREFOTE. W4 EHFERR—E
RERS E R BB E B M TR ? B S0 R0 X W88, W0 SRR Ctrl+F5 4 &85 7,
AR BB EER HAr URL RIZBFER, TSN K EE ORI, LRk
KIEBIMR S50, A AT REVE A B R BAF IR, Lotn, 7R FRATT 6 S IR 4% 52 f R v 2
—NRAF RS AS, W Varnish {QHE, FF-4 Varnish 7] B8 BB B2 AR BOHE . BT LA T ARAE
M PR B 2B K 5dE, LT HTTP this R 41 .

HBAE Ctel+F5 44 5B — AN TUR I, 78 HTTP f7% 3R Sk o2 38— 2638 5k 3k,




RN Java Web 3R i %

B VR 25 S TR AT SR IR B AR T R R .

WHE 1-8 PR, XKIEREE REFIRS 5, 15 0N WS E M, ¥ Ctrl+Fs
HERRF G, WA 1-9 Fix.

st €3 Stop 3K Clear1ée] e T S e
Received Method Result Type URL

18 Ge {Cachel

[ Request Header Value 3 JrRespcnse Header Value
{Request-Line) GET /default/testjsprid=id HTTP/L.1
Host switch.daily.taobac.net:8080 i
User-Agent Mozilla/S.0 (Windows; U; Windows NT 6.1; 2h-CN; 1v:1.9.2.27) Gecko/20120215 Firefox.. |
Accept hteml, spphication/shtml +xmlapplicath :9=0.9,/q=08 I
Accept-Language zh-cnzhig=0.5 5 [
Accept-Encoding gzip deflate L
Accept-Charset GB2312,utf-8,9=0.7,%q=0.7 i
Keep-Alive 115 L

£ . keep-eli . I
|Cookie t=e6b2d7870092d99246a17645131a7d12; x=e%3D1%26p%3D"96265%300%26c%300... | |

B 1-8 HTTP &9+ K ki = 4 4 K 35

i 5wt €3 Stop 98 Clear 16 ¥ Aueserol) ’ e
Sent  Received Method Result Type URL

sobac ra BBl detanh et ni g =i

Headers | Cookies | Query String | POST Data] Content]

Request Header Value | | Response Header Value

(Request-Line) GET /default/testjspPid=id HTTP/1.1 (Status-Line) HTTP/L.1 200 OK

Host switch.daily.tacbao.net:8080 Server Apache-Coyote/1.1
User-Agent Mezilla/5.0 (Windows: U; Windows NT 6.1; zh-CN; n:1.9.2.27) Gecko/20120216 Firefox... . Cache-Control public,max-age=172800
Accept text/htm, licati htm| | licati I .9,°/":q=0.8 Content-Type text/html:charset=GBK
Accept-Language zh-cnzhiq=0.5 Content-Length 16

Accept-Encoding gzip,deflate Date Sat, 25 Feb 2012 12:22:17 GMT
Accept-Charset GB2312.utf-8,9=07,{3=07

Keep-Alive 115

Connection keep-alive

Cookie t=e6b2d7870b92d99246a17f45131a7d12; x=e%3D1%26p%3D"9%265%3D0%26¢%3D0..,

Pragma no-cache

|Cache-Control no-cache

B 1-9 3 Ctrl+F5 41442 R\ #7 W @ it HTTP #93% K sk 6 = 238

TR SR AR 25 i R [ BOHE B KR EE SRSk M T A i R IR
Pragma:no-cache 1 Cache-Control:no-cache. A ft 480 T iXBIRA B, © 10114 H 4 4
2

1. Cache-Control/Pragma

X/~ HTTP Head F B T 18 58 BT A G A7 WU 70 38437 sk /i 3% 5 o 06 20 R AN F1 35 4
L RS TE % U A N B A, AT LRSI Y 5, VR AT LB A0 HTTP A 55 ) 2 47
EAE RS 28 . HTTP Head F B85 — 67 % 4Y XL KRB INE 1-4 FioRs.

e 10 e
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4% 1-4 HTTP Head F B #) T it

"OE E it A
Public B WA RAT, (EM Rk B R
Private WAEREAARRA R, ENkhRE
no-cache T A B EARWEA, EERLFmg RSk i &
no-store A N AR S EAF I BA7ER Internet IR SO, ZEMARY Sk E
WURBAFI A AR, SRR % B AR 55 25 AR DAMEAT BB AIE, 7Rk
must-revalidation/proxy-revalidation
WE
ZAFMI A BRAE xxx BVJE KRB XAEIURLE HTTP 1.1 A, 1 Last-Modified
max-age=xxx
—EE R R R, TEmI RN Sk iR R

Cache-Control 7 3K 77 B4 45 /N I Y0 28 SCHRFAFBL4F , T B e e et L, e L
fi— 21 K A B (W1 Expires) [A]Af tHILES, Cache-Control 4 78 o HoAth B .

Pragma B[] /£ F F1 Cache-Control 5 s KL, EtHETE HTTP kA& —NRERM
B4, 8 AH < B R4S 28 k18 57, B H H It /& Pragma:no-cache, ‘& 1 Cache-Control:no-cache
HIVE 2 —FER .

2. Expires

Expires 18 % ()18 F #% 302 Expires: Sat, 25 Feb 2012 12:22:17 GMT, JgHR#E —4H
JARO I (B], BN E G, SRAF B A AR R AL, R B S AR AE A I R 2 AT R B X
ATHEPXANFE, BEEZRNEERCLEH T, & THER RS HREEK.

3. Last-Modified/Etag

Last-Modified B — & FH TR Rm — MRS 8% 1 BB I5 10 B J5 1B S [A], %8 98 o] DU
A (BENAEAIMN L Last-Modified FB) HEZNEHAE (W Serviet £ T —4
getLastModified A TREAEANNENEZRBCLER), @ XA KJE B S & w] 2L
) W 24 BTE K B B IR R T R .

— #% AR 4% 3 7E Wi 3 Sk PR 8] — A Last-Modified B, 45 YRl W28 X AN 7 B9 B )5 &
SISt E], 40 Last-Modified: Sat, 25 Feb 2012 12:55:04 GMT, ¥ % 98 F YR/ sk i 76 173 sk 3k
40— If-Modified-Since: Sat, 25 Feb 2012 12:55:04 GMT S Bt, 8] 24§ 2247 (1) 70 1 2
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TRBHH, R B R [F] 304 RARD, 57358 2 B F 1, JIR 55 45 th A 25 1 iy

5 Last-Modified ¥ BH KB AEMIEH — 1 Etag F &, AN BB PR 2 Ak R4 o
SR TUH A — AN — 42, PR B I AN 5 K (X 4 24 B XA 0 1T 75 2 S 9 1
XA 7 A H A% Last-Modified 5 1 R 3% , {H 276 J5 22 19 Web Mads #8402 & 0 LB A AL 2,
DRI 2 31> Web IR 55 #5 35 B30 4 150 3 ) BT 5 % U AR SE2R FIXAN G 5 MR ENT .

14 DNS &

HATI 00T T 0 #4623 URL K % A 13 sk VB, 77 URL BRI 4 T AR R TP
Mol B S5 AE LU STIE B, KR 4 AR AT AR TP M B 3B T DN'S FEBT B ARV G

AL ARG, BARRATPE I b W3R 5] DNS 47 17526, B2 — H DNS f#
TR, AT AR & 5 B % A L R HATt S BN TR A JLA DNS M
BRSE, E—ERIRS BTG RSN ™R,

1.4.1 DNS i3 & iRt 72

Bl 1-10 J& DNS 45044 AT B 5 B2 37 s 72 S 4

W 1-10 fr s, =N P 7R 0 W88 N www.abc.com i, DNS @t &4 kin
10 MNP, XAER KA T,

%%FEW%%*%A%Z%&T@$%E,%15,m%%%ﬁﬁ%ﬁ*ﬁ&ﬁﬁ
4%%%@%%ﬁﬁ%IPﬂm,m%%ﬁ*ﬁ,ﬁﬁﬁﬁﬁﬁﬁ%%ﬁGM%ﬁﬁﬁﬁ
%&%ﬁ@ﬂ%,KﬁMﬁ%%#K¢ﬁmﬁ,ﬁﬂ%ﬁ%ﬁﬂmﬁﬁﬁ,ﬁﬁ%%?%
A%Wﬂ%¢ﬁ$%,ﬁ@ﬁ%ﬁ%ﬁ@@ﬁﬂuﬁﬁlﬂgﬁﬁﬂﬁﬁaﬁ¢%ﬁﬁ@
K&ﬁtﬁﬂ%ﬂ,m%%ﬁﬁmkﬁ,~Eﬂ%ﬁﬁﬁﬁ%lPﬁ§%,%$ﬁW§F
%%ﬁ%ﬁ%%&%ﬁﬂﬁ%ﬁ%lPﬂm,uﬁﬁﬁ%ﬁ%mﬁ%ﬁ,ﬁ&N@Wﬁﬂ
%%ﬁ—%ﬁ%F%&WMM%GW%W@&EKE,%@ﬁ%Fﬁﬁ%H@%%%E%
fERT— R4
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BI1E RAWebiEKidH

Server

7. iR [FIN: S il
6. FITLDIL A4 AR AT I 28 K AR T [Ese: etvhrli SRS

4. TR A R AT 1 K ’
_‘/’—P N

-
5. IR [Alg TLDZ 44 A 7 Ak 45 28 b il Q

<" Local DS Root DNS
Server Server

Rt

o B

8. FL TR K44 0] IV A TP il

sk

9. IR [F1458 44 0] V7 FH9 TP i bl

WHEAR

Name Server

B 1-10 DNS 3%k % f# 47

FB2L, MARAPMNRBRBELPEE, WEBRLERBEREEHEPEEL XA
Z XTI DNS AT 45 R . HELBERK B LH —MRL B, 7€ Windows o7 LI
it C:\Windows\System32\drivers\etc\hosts SC{: 3 ¥ &, 4R B LUKE AL 1 458 42 Al 47 21 4F i e
B Ui 1P k. WRARFEX BARE T — MR X R 1P Hudik, HE 4 0 52 2 9 5k 4f
KA TP Huhko Bitn, FATEM RS AT LUK —AMRA AT 2 — SRR 22 -, XA
& ST A5 kB AR B B b R 55 8% B AR O 528 48 R A TE Ao IE 2 DR A 3Kl 2
DNS A B UAR , B LA SR 2t A v G630 o018 S5O0R K 350 42 A T S 3049 52 I 4R 4 MR AT B 38
M TP bk |, 3O LI H .

X BRI Windows FUA o HH B 4R 7™ B8 ) 1) R, 17 ELA T — M K 25 i 4
(IR SR UL, H BRI RS AR A R B, A R BB AR % & ek, BT LA Windows 7 H1 % hosts
AFBRER T RN, B EXA SRS BN

£ Linux 53X AL E M R /ete/named.conf, 48 BUX A SO T BUIA B FIRE M B 19, 24

o 13 e



ARANDHT Java Web Fi R K3

FEHT BXAE B P IR, B RERIEEA DB MRS R, B
T6J ) 5 A B2 I A3 42 ) 2R 280 ) 1 8 47 1 4 i) K /N2 31

HUTHIX P A D R R AEAHLSE A, FTUAZER 1-10 B RoRH k. FX KRy
W RICIE MR MRATIR 55 8% W0 SRAE AL AP 70 4R 6 12k 58 A 42 FO AT, 2 BLIE 18 SR 42
J 55 2% RAEATIX A4 T .

B30, W, EARE A RS AR 2 7E IR ST B T # AT “DNS R 458
b X T, KA M bk gl AR TR B R S R T A AT B 2 4 BIER
P XAIRAL LA IX B W E ) LDNS, k2 A H X [0 4 R4 5. X/ DNS bl N
FRHE 45 IR A M LR PO B N F9 — > DNS MRATIRSS, 19 401 /R 2 76 22 Ko 402\ L E A2 AR
[f) DNS i} 55 8% B B FER I 2488, W RARBAE— NN BN T BEM K, IXA DNS 2R
A RN ELIE P A B AR B, BB S B B, sk % B i SPA, B4 3XA
DNS 3@ % th S AR BT ESR 1T B A A%, % RS R3E . 78 Windows F A LL3@ i ipconfig
WX AN, W 1-11 Fros.

[#)3

B 1-11 4 Windows ¥ % 4 DNS Server

fE Linux F A LU i 40 F 77 30 25 ) & ) DNS Server, 1& 1-12 7R o

vl a.cm4 admin]$ cat /etc/resolv.conf

»

B 1-12 f Linux ¥ F %4 DNS Server

XA T RAT IR 55 B RE IS IRAT, B — RS BB R, MR
IS 1) 2 IR B RSSO IR B, — MR B R R MR 2 R M EEE, A4
BOY )4 AT HE BIIX AL D258 T HTLA LDNS E B R4 T 54 IR AT T4k .

4, WE LDNS iR®EHE M+, BEEF Root Server 1,44 R 5% 2% 37 SR AR AT .

%5, ARIRAZ Ik 55 45 35 111 45 A5 350 44 R 45 3 — A 7 285 340 480 £ 2 358,44 R 45 52 (gTLD
Server) Hifilk. gTLD /& [ Pr T 2% 58 4 R 45 3¢, #0.com. .cn. org %, 2RAF 136L4.
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#£1% FA WebERidh

B 6, AMIRZIRS 2 (Local DNS Server) i _E— iR [A ) gTLD AR 4558 K i%
HKo.

70, BRIERK gTLD R4 28 2 $k JF 1R [B] 3k 42 %F W f) Name Server 1 4% Ik 45 28
Hidk, X~ Name Server i % 5t 2 VRV M 38 42 IR 45 8%, B AR AE AR 42 IR 45 4R AL 7S
HIH A, AKX 4 AT 45wl b 3 AN 58 42 3 14 7 A IR 55 28 K 52 %

% 8 2, Name Server B LR F WS B WAL IP BN X RE, EHEBERT
FRMRPE IR A 15 2 H A5 IP e, #EFR— TTL {4 [F145 DNS Server 18 42 IR 4% 58 .

$ 9L, RENZILA XN IP M TTL /4, Local DNS Server & 22 71X N8 4 F1 1P |y
YR KRR, ARl TTL B4 .

F102, BTG RREILHF, HPRE TTL HEFEEAMREEGE T, 84
fEMT I FRE G .

FESZBR ) DNS fENTIERE S, ATREE A 1EIX 10 N8, 1 Name Server 0] 6566 £ %%,
HEH A GTM R A B drHEH], XA AT BEL 5% Wi 58 42 M AT ity 2 .

1.4.2 IRERIBZMEHISIE

7t Linux Fl Windows T #{ A LA nslookup iy 4 K 2 #4544 1M b7 45 5, tn & 1-13 s

01055.5qa.cmd admin]$ nsTookup
. COm

com

wwyi. gs1b. taobao. com.

A 1-13 /A nslookup & ) 3% & fE 47 4 R

£ Linux RZEHIEF] LUEH dig v 4 K 25 i) DNS fIMATE 2, T Fis:
[Junshan@v101055.sga.cm4 admin]$ dig www.taobao.com
; <<>> DiG 9.3.6-Pl1-RedHat-9.3.6-4.Pl.el5 <<>> www.taobao.com

;7 global options: printemd
;:; Got answer:

e 15 e



RN Java Web # AR 2

77 —>>HEADER<<- opcode: QUERY, status: NOERROR, id: 16903
7; Tlags: ar rd ra: OUERY: 1, ANSWER: 3, AUTHORITY: 3, ADDITIONAL: 3

77 QUESTION SECTION:
;Www.taobao.com. IN A

;7 ANSWER SECTION:

www . taobao.com. 1542 IN CNAME www.gslb.taobao.com.
www.gslb.taobao.com. 130 IN A 115.238.23,951
www.gslb. taobao.com. 130 IN A 115.238 28 244

+7; AUTHORITY SECTTION:

gslb.taobao.com. 70371 IN NS gslbns3.taobao.com.
gslb.taobao.com. 70801 TN NS gslbnsl.taobao.com.
gslb.taobao.com. 7039 N NS gslbns2.taobao.com.

;7 ADDITIONAL SECTION:

gslbnsl.taobao.com. 452 IN A 121.0.23.218
gslbns2.taobao.com. 452 IN A 115124, 17,70
gslbns3.taobao.com. 452 IN A 110.75.3.1953

;7 Query time: 5 msec

77 SERVER: 10.232.2.254%53(10.232.2.254)
77 WHEN: Sun Feb 12 19:19:05 2012

77 MSG SIZE rewd: 201

BIRIOE VATHH T 2400 Linux BIEAS, 55 2 47 3 B9 17 LUK 7 %6 5 %% printemd,
IR BN E printemd, FTERH R 45 B AR -

;7 Got answer:
77 —>>HEADER<<- opcode: QUERY, status: NXDOMAIN, id: 58602
77 flags: gr rd ta; QUERY: 1, ANSWER: 0, AUTHORITY: 1, ADDITIONAL: 0

is QUESTION SECTION:
jPrintomd. IN A

;7 AUTHORITY SECTION:
: 10800 IN | SOA a.root-servers.net. nstld.
verisign—grs.com. 2012021200 1800 900 604800 86400

;¢ Query time: 208 msec

e 16 e



77 SERVER: 10.232.2.2544#53(10.232.2.254)
SuniFep 12 19:20159 2072

7; WHEN:

24 MSG  SIZFE  revd:

101

BI1E

AR Web iK1t 72

“QUESTION SECTION” #/r R R U HE WK Z & — N A, “ANSWER
SECTION” #4ri& [ T IXM# 4 i CNAME %] www.gslb.taobao.com, i [H] T ixX A5 4 %

M 1P ik o

5 0 it 4 +race 5 BURBRXA B4 KORRAT LR, 0 T

[Junshan@v101055.sqga.cm4 admin]$ dig www.taobao.com +trace

i <<>> DiG 9.3.6-Pl1-RedHat-9.3.6-4.Pl.elb5 <<>> www.taobao.com +trace

;7 global options:

printcmd

449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 1IN
449398 . IN
449398 1IN

;i Received 272 bytes from

com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.
com.

172800
172800
172800
172800
172800
172800
172800
172800
172800
172800
172800
172800

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

g Dg B D B0 By

.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.
.root-servers.

10.232.2,254#53(10.232 .2 254)

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

17

HENU g the DO D D

.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.
.gtld-servers.

et
net .
net.
net.
net.
net.
net.
net.
net.
net.
Het.
net.
neg.
in 0 ms

net.
net.
net.
et .,
net,
net.
net |
net.
net.
et
nety
ek,



AT Java Web AR A3

com. 172800 | IN NS m.gtld-servers.net.
77 Received 492 bytes from 193.0.14.129453 (k.root~servers net) in 607 ms

taobao.com. 172800 1IN NS nsl.taobao.com.
taobao.com. 112800 N IN NS ns2.taobao.com.
taobao.com. 1728060 TN NS ns3.taobao.com.

77 Received 134 bytes from 192.5.6.30#53(a.gtld-servers.net) in 250 ms

Www.taobao.com. 1800 IN CNAME www.gslb.taobao.com.
gslb.taobao.com. 86400 1IN NS gslbns2.taobao.com.
gslb.taobao.com. 86400 IN NS gslbns3.taobao.com.
gslb.taobao.com. 86400 IN NS gslbnsl.taobao.com.

7i Received 169 bytes from 110.75.1.19#53 (nsl.taobao.com) in 0 ms

T A R T RN A R A R AT I, AR 84 (D B g TLD Server(.com.)
F1 %] Name Server (taobao.com.) HJ¥ATFEHE R H kT . B0 LLE H DNS HIR %28 E
AN, AL — & BSR4 R

143 BREGFER

HAVFIE DNS LB G RIFMATER, Kb X EEH M EHELER, —A R
Local DNS Server, 535b—AN 2P MARMPLES . X DNEEE R TTL A BHLELE A D
FEHIK, ERBEREFNELZ TTL f, A | Local DNS Server f48 % I i 3t & TTL
I, RENTAN, EREBRIIGANEE T LLEL T RIER.

£ Windows T A LAZE /iy & 17 # R F 44T ipconfig /flushdns A4 Sl 571 22 4, i/ 1-14
7R .

Bystem32>ipconfig /flushdns

B 1-14 /& Windows T #)#7 DNS £ %

fE Linux T AT BU#E i /ete/init.d/nscd restart K35 K277, WE 1-15 Fioz.

101055.5ga.cmd admin]$ sudo fetc/irndi..d/nscd restart

B 1-15 4 Linux Fi/# /% DNS &£ %
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£15 R Web HRIE

R WAR R MR RAR 2 ) R 2 — 3k F% .

£ Java N T JVM 17 DNS (RN 45 R, X NEHFRTE InetAddress 2 58 %
B, 0 EIXAN A AE LA IR, B BB ARG — R R FHMEIT S BB, B
bR R T AR AT 5 R B AR . XA B AE I IR N DB I, BCE THR 7 %JAVA
HOME%\lib\security\java.security 3L " A & ). P94 E 04 52 networkaddress.cache. ttl
Al networkaddress.cache.negative.ttl, ‘B4 ERIAE 23 Bl -1 GRANRZE) 110 (824F 10 7).

BREXWMERFER LM TR, 252 HEBK javasecurity S04 2R AME
fE Java HJ8 32 %4 4 Bl -Dsun.net.inetaddr.ttl=xxx K& BB IAE. Wit InetAddress 257
B,

EIXHEIEERHERE —F, WRBMNFEA InetAddress KMHTRE K, —FELH
B, AREATERMRAE, WRGRERIE InetAddress S, & KABEREAT—
KEREIBR AT, FEHFER, XAERREE.

1.4.4 JLFEZBHAAR

BAMTIEREES KN AL, MXIEFE. CNAME g%, NS igF M TXT g F.

Adx, A KERMZ Address, F K15 &84 %N B 1P bk, Wik item.taobao.com
&€ #) 115.238.23.241, ¥ switch.taobao.com #§5E F| 121.14.24.241., A id 57 LL
B EZNHLEATE A IP bk, (BRABEH —NRZEITR LA IP Mot

MX g3k, /-2 Mail Exchange, Bt& AT LUK IEAN R 2 T B0 BE 4 IR 4 2845 17
LA Mail Server, 4 taobao.com 14 ] A i3 IP Huhl & 115.238.25.245, R
MX IE R E R 115.238.25.246, £ xxx@taobao.com [KIHEHE 8 B, DNS 2 4
KILF| 115.238.25.246 BT 7E i MR 55 4%, 1M IE % 3T Web 18 3K (15 {5 4R AT 21 A 30
K IP Huht .

CNAME g3k, K& Canonical Name C(HIZMENT). Fril 542 MM 2 AT LU —A
A RE—PNREZANGE . WH taobao.com M#HTF xulingbo.net, % srcfan.com Hf#
H1#] xulingbo.net. H-H* xulingbo.net 435l taobao.com 1 srcfan.com (54 . HiTH (IR
ER3A48 WA P B “ www.taobao.com. 1542 IN CNAME www.gslb.taobao.com” 3t j&
CNAME f##7 .
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RANDHT Java Web R K%

NS id3x, ANEMHRLZIEE DNS MBHTIRE 2%, HMEXNMRLEIEEWN 1P Hisl
) DNS JIz 55 &% £ fi# 7, AUTEIHY “gslb.taobao.com. 86400 IN NS  gslbns2.taobao.
com.” HhAE NS fEHT .

TXT idx, KRN EHLBIRZ B E B, WA LK xulingbo.net ¥ F TXT it %
A CHEILKER AR XK UL .

L5 CDN TEt4)

CDN tht /& A A5 i 4% (Content Delivery Network), ‘&2 HMENE Internet |
M — PSR AL LS . HH AR EBLA I Internet 80— 5 57 1 Y 4 52 4,
R Y05 ) P B AT B B P BRI 4 <, R AT UBGE BT E A A, R
PP U5 190 W3t i S R . A BT R, B LB R E RS, WL BE— AN M. CDN =
BifR (Mirror)+ 2247 (Cache)+ ¥4k 41 8 47 (GSLB). i, CDN " LLAH B4 % Internet
5 BB AR

H Al CDN #8 LLGEAF 100 il o (O e AR 50908 O 2, 40 CSS. TS, B 08 25 0 T 25 038 .
F P AE N E S 55 28 78 R BIZ A WA G FE M CDN b F#UX S# A 5048, M T ik I 72 %%
AR TRBEE, WEEE 90%LL S 462 1 CDN 44t .

T H KUt CDN ik B LR LA H #5 .

AT B (Scalability). ¥ERERTH™ & PE: SIS B8 A R BEIE . A MEL Y R AL
J1s BRATY Rk KBRS E A SR AL B 25 1 IR 25 B8 7 00 72 % 1 Y A4

LAY (Security)o SRIRIRGEMI W& . M4, O, SO FR & T TR0 2 21,
B3 kb B DDoS Bk B 2 38 B AT S 35 552 70 b 99 3 0 b 45 o 1T

FIEEPE. WA FIBAT (Reliability. Responsiveness Fl Performance). fRZ A i ¥,
AE 5 40 24 TT RE ) SR F PR30 0 R B, ST 7 A T S N R R 4% 1 A A AL 461

1.5.1 CDN %24y

1 H ) CDN 2Rt 1 1-16 BT .

‘e 20 e



$1E RA WebiEKRids

16,32 [F195 Hds

%
4RI AL K AR

SR [P BUR 4 fift :
Wrik%2#Hhl  Root DNS

Server

Server

B 1-16 CDN % #

Wk 1-16 fras, — NP7 AN (A1 CSS STHE), XA A SO 5 4 1
W& cdn.taobao.com, HF-4 B SGE ] Local DNS IR 28 RATiE R, — MLt &AM S
B ANRAL B R S5 28 RN, — A A FHAH —/> DNS MRS 5. XX
DN fif A7 I 55 %% 38 % 43 8 2 EB CNAME f#H7 3] 54— N8R4, X MR 4 X 2 de 1)
CDN 4 ) () DNS S8 58 iR %5 4%, HIX A GTM 3 8 2 43 Bie & Wk b 7 19 97 1 i =
IR [B] 25 B 35X AN U 1) I P B 3 f CDIN 45 4.

S 3| DNS #4553, P B8 £ 1X A CDN i Sy MIX AN A SCE T, WA
RUPBTE SR ST AR AE ot 7 I B0 Yt 22 3R BBUX AN SO, 4R 5 I BT 48 i 2

1.5.2 Hi#os

1) % (Load Balance) &t &%t T {EAE 4% 34T 45 . 7 MR 2 N EAE BT EAT,
R IRE A MRS 8%, HFESER THEES. B AT AR 7 IR 45 A% e S T R & ) FE 2%

e 21 e



AT Java Web 5 R A 2

B, G B O R R Y I AR, R R LRI ), SEIRHL R B, K
PSR — 308 U 18] i & .

WA =M RIS, o B BT E R B R A R G
JT VR B B O 84 4 e 2 AT T 4R B A B ik DNS AT R [F B9 1P, SRS PRI A TP 3k
Vi A FE B AR S 2%, il 1-17 Fios.

N Web
Global DNS Server ~ Server

i

Local DNS
Server

Server

B 1-17 &% 5 83948

T BT 2 B DNS BIENT R SE R, P B 405 i) 5 Web Server 4 1 DNS Server
R, 7EX B/ i Global DNS Server K3 S MATIR4Z IR . X Fh DNS MR HTHIAL A
AP SEEV I HARRS 2%, T T B HoAl i AQ B0 PR 4528, @H gL EHR,
HREMA B, T DNS 7EH J* Al Local DNS Server #4247, — H.3 4 Web Server
R, 2R K I SE TR P M AT G . R P IR A R R RS, R4
R TIES XA, HORE) G RAEH T E

SR B 53 b — T WA S B3 7 K, B R4 Sk B R 4 R A R
Wt BEAF BRI — R — & TR AR R E R, W 1-18 FiR.

BEME BB R X M H BN RE, W F5, BHITREFHE X
—#. BN AMREBERBEERIERLT, BOUREIERR, —RARRAREN, EH#®
2 V7 ) B BE AR K IR 5 AR BRI, REEBEAT B AT 2 .

B A 7 B 440 A PR B B 1 — b R T R, T PR AR AR R R, A
BTG PC LAY LAREEE . BRI — AR — U R R £ R B R S5, A1 N 45
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®1E RAWebigkidiz

SER . ERISRATEE I 1-19 FiaR .

i

Server

B 1-18 A4 5 3985

Server

B 1-19 #4843 B39 #
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RN Java Web H R Q%

Bl 1-19 H EIEPI G A& LVS, 2 R8394, sk & 76 M 42 F F 1P M hik 34T #o
WK . FH =6 MH HAProxy #H4T L2 U, k& T LURE U5 i B HTTP ik
SORBEAT LB, AT LUARSE R[] B9 URL K 1% 3R 55 & BI4% & L3S 80 # M4 F 1 1Y
Cookie 15 B K45 5€ Vs 1] (I HL 35 .

B Jm — PR BRAE RGO, L 45 1 2R S 20 5 40 5k o 0T 0 A o T R ik )
TR, AT LUK B % BB M Rk L.

XJUFR 1 BB A ALTE CDN HBEBE e (E T, T EL7E Web JIR 45 R 40 A7 20 809 £ 7
HRIFE R REAE A, (B AEIX S T SRR A A E S — .

AT EENAT AN SR, GIEE PR R R —ME R, XA G R
LT WP R S5 B TT, AT T WL A TR . AT AT LABE B RATIXS B/S I 45 BE A AN BE AR B AR

® 24 e



# 2 =
SRS Java 1/O B THEAEI

/O ) AT LA R 244> Web [ F R BT ] I A6 2 2 ) S 2 —, DR oo 76 234 73X A o 0 Mo
AR, S0 7 2% T B AL B . X AN RSN L AR h Y K 1O R, T LUK 4 Web [V
HRERIA R VO B ARFHH KIERSH VO B PRTZE TIENLEL 4% T 5 Java
(f) /O KPR EALEM . Bt VO THEHLEI. M4 /O M THENLSl. Hep UM% /0 &
R4 Java Socket B TAE Ko FRIEH T MBI NIO I TR R, FHEMRS U KHEES
JEPHZEFI X T . B S5 2 — 259 FH I /O t 4k 3515

2.1 Java By 1/0 HKERNE AL

VO 1) R AT AT 4 P2 45 5 #0160 A, W7 LA /O il J 3/ AWLAS H A%
ﬁ@,@ﬁyo%M%ﬁmﬂﬁﬁ%§%£§%ﬁ,E%éﬁﬁﬁﬁk@%ﬁﬁ,MJH
ﬁﬁﬂ%m,@@5&%~4ﬁ%MﬁDEHm%,%uhmEUoL&~EEMﬁﬁm
Ak, WM 1.4 SRFFEEFIA T NIO, $2F+T 1/0 MRS,

Java i) VO $RAERAER, java.io T, KMEA KL 80 N2, X B2k A MERT AN Al o T DU 40 .



EANDHT Java Web Hi R A%

T AV EER /O B 1 InputStream F1 OutputStream .
T PR HAER 1/0 # 0 Writer Al Reader.
HETHWABER /OO File.

BT M4 ERER /0 B0 . Socket.

HIl 9 20 2 22 A5 B O B A% X, R E E R MBIE R, B Socket K3
ATE javaio B, HERMARLEMRAE—E, FAHARNANIND VO B HBEA L
ek W VO B1E, EARMLHTFEW VO #4E, st 2% H A REEEE 34
HITHFE . VO REANGHSBHENZSHIBLZEHFR, BT EMNMEBTRXANZE
Disest, BAIRE BB W32 & E KB AT AR T, 110 B0 4 R4 7 = 5% 0% B
REERIH TR 5 A 207 1 2 T T X AN R 385K 8 I 14

211 ETFHH1/0 #BEED

BT FATH VO B AE 8 O AR08t 4> ) 2 InputStream A1 OutputStream, InputStream
IRZ R 2-1 iR

% InputStrem|

4

| i

(© 5 BytemrrayInputStresn (0 FileInputStresn| (8 FilterInpatStresn| )% ObjectInputStreas

% ZipTnputStrean

B 2-1 InputStream #) % B R 4 #

B0\ LR AR R 2K A R0 B AR 5 oK R R o R AT, AT B AL B [R] R 4E
KA, OutputStream [ E IR LMWL, W 2-2 frs.

f* W!:‘E%:';:
| | TTf 1

% @ : & i 16 i & i
8 ByteArxayOutputStream | §1% FileOutpuiStreem (& FilterOutputStresn (&% ObjectOutputStream (01 PipedOutputStresn

= -

(2 SocketoutputStresn (@)% DatadutpwiStresn| (@ PrimStresm| (@ 2ipOutputstress|

B 2-2  OutputStream #§ £ Z K 4 #
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B|2E RN Java /O B TEALEI

XERAEHBREEANTRUAEHT, WRANER, TLLS% JDK 1 APL 3
R, XERARURE S, —ADEBRESIEN T ARTUHASHERE, WXFEAEHEH:

OutputStream out = new BufferedOutputStream(new ObjectOutputStream(new
FileOutputStream("fileName")); :

BE—mRRBA TR Ay LERE, BAREIHMA, EAREIMNEF,
Hsg M BT E P RATT LRI, BEMKER MRS, RAALENKET —FH
BAEE, B LKA R G SR AL X B A T T A R AR . AV AE S
A B4 1/0 FRESL 1/0.

21.2 ETFHRYNO HRIEEDO

RE RUAIE R WAL, BRI RTHETT, MARTHR, il VO #IEK
HRFHMARFR, BRI AHEIEFRE VO B OV ? X2 F AP bl 5
BERNBHFEBEFHERN, ATHRETELRERBE - ANEEE RO VO D, Wik
2o BATENE FFFE)F AT B ME LS i e e, TIXANgifE AR AERT, THESLH
H L ELAG 1), BT LA 1/O G B I 28 R Ak A SRR 1)

wWE 2-3 FiRRESF/HE VO BAERDWRKAK, Writer KM T — MR ITTIE
write(char cbuf[], int off, int len).

& % Writer

| ———— =

@ OutputStreamtriter| (@ Butferedtriter| (O Stringhriter| (@% Fipeddriter| @ Prinriter| @5 Charhrraybriter|

@ Fidewriter |
B 2-3 Writer £ Bk &H
AR BREZOBERLUMRLEW, wE 2-4 s,

B P /E$E 10 2 int read(char cbuf]], int off, int len), RFEEBIK n M FTEH,
& & Writer i /& Reader 2§, BEM#RAE X TEHEREEANEEFHFOTN, HHEEA
Bk, HEHFRAMEHEESZIWE, 530028 RAE M E 8 5 TR AW
2% ) TAEHLSI .

e 27 e



RN Java Web 34 R

] |

(% PipedRender| (@5 StringReader

@% FileReader

B 2-4 Reader % E k% #

213 FHE5ZFMELED

TIOh BIREE AT A A R UL AT, AL S S S B 5 ERF A B
TR . FRAFYHEERL, LPRm TFﬁH@ZSﬁm

@ = In;mtStreuJ @ 'ﬁ Chursnt

1
1 1

kj;:? W, Slr.anecoder

e G

iﬁ? h InpntStrgng %px

B 25 FHMBMILLLEH

InputStreamReader 22 715 B F 7 M1 #4722, InputStream % Reader ) R B g
%ﬁﬂ?ﬁt% TNR R AR RGN T, RS M BLELRS 8. StreamDecoder
TE T 1T B 7R ARG B S IR K gt 2 0R A 40 F 77 AR E— AN SCAER

try {
StringBuffer str = new StringBuffer () ;
char|] buf = new char[1024];
FileReader f = new FileReader ("file");
while (f.read (buf)>0) {
str.append (buf) ;

: :
str.toString();

} catch (IOException e) {

}
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FileReader 25t /& #% M8 b 1 f T4E 7 i X CHF 1), FileReader 4k7& T InputStreamReader
%k, szhr ERERBCCHR, ARG StreamDecoder f## S A char, RN IX B RIS 755
ERBRINFERTE

BAWERBK TR, WK 2-6 fix.

,g@ 'th_Strg;glncndg%

;
)% OutputStreemiiriter
B 2-6 FHmmiaLEEMH

it OutputStreamWriter 2858 il 74 2 F W 4 31 #2, 1 StreamEncoder 5 .4 i3
i‘i&o

2.2 Hif /0 TIEHA

FEN 4 Java SEHURN S NBERL SCAF 200, S6REF N AR5 11 SCHA LR 7 =K.

221 JL#MipE X Hay AR

HAGIE, BRAMEAM VO SAFHH A BRERFRMERED, BB R&EH
BRAERGEHK, NMHARFEI Y ER& el RGH AR AR TE. 35550
Xt readOF1 write QPN R GE A T SR R G A B AT REAEAE A AL S IR s Bk DA
(] Bk D) 0 B 1D, KR BRAE RGN T RS RGA 5 MIBAT 2 2T K A AR P BT
PA A7 2 (AR P R 7 08 AT B A A 22 ) R 18 28 R ) o LR X BLARORAIE T IR R P 1B AT 1 %2
Gtk, (B2 th 0 AR A7 7E SR T RE 75 BN P A% A3 IA) 1) P P S ) 54 1 e A

W RGE B AR H AR KRR, WHEEE /O, s NBES R HI B AR, RIE XA
A EH B AR, IR RS XRRERSE N T I VO Vi, 7% 0 4
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GAFHU, th 390 Ky A A5 15 B A SO 44 R — S O L4007 AT BB A7, 0 R 2 R )
R 7] — B A M 1k 2 () B0 0 R R R K0 I A A 08 47 o B B IO A R (5148 2
IXFE AT LAIR/N 1/O Fr ey 37 it ]

1. tREBRIXHAR

ARAEVS ) SO T7 R R 2 PR read OB IR, R 4E RAK 25 M 10 755 ik 2 17
THRAGENEE, WRCEEHFT, WAREENEGPER, WRERE, MBS
B, RERFERIERANEE S,

BANHTTAR, TP i IRV A werite (VB2 14 08 AR P s 0t 2% 1) 52 410 21 7 % 4t
HEATE B A XX AR ER R SRR LR, T T4 MRS BB
BRIERGRE, BRIEZXFEH T sync w4,

ARHE T ) ST A B 2-7 B .

read() write()

______________

M4 VRS e U N

ORI oo AT

Wy PE A
B 2-7 AR A X

2. EEII0/BR

PR B8 1/0 77 2t 2 7 F 2 P B8 U 16 WA 008 T AN 285 388 41 R 46 1A A 308 28
B, IS A 2> — RN P A 8 ok X ) P B A 0 B S X U i S
B 77 S R AE X B 1 R B o R R SR M MR P R e . MR P T R
Gt RGN N G IR, % 5 R LR, T DL — MO
TINEL, SRATH R B IR B A AE, AT LU BOR BV R . R R T, R R
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HIEERARAE, WRAEME, BYERAME RGO A SE LR B ot , 0L 350908 T g
YA — R AL, BAE RS R R M G Bl — IR B R B A 29

B EE VO A fmgm, WRYHKNEEAENABFRES, BAGREGER
SHBENESME, XMEENREEFRER. BHREE /O ERP VO 4E6HH, &7
B BT HIPERE

HE# 10 FXWE 2-8 fian.

read() write()

?

WA
28 ABEIOFX

3. BHIBRHELR

[R5 U5 17 SO 7 S HBRCR 5 B A, s 2 BRSO B AN B R RS 81ER, B 5
Vi SCAHETT AR B, R BEARPRT)E BB 73R (8145 N 727 AR & .

XA SO A ERELL B 2, REE S 2 et ERURENGRP A 28
R, i L3 s 3 e 45 R T 2K BB A 2 R LR

[F) 25 5 ) SCH 5 K an B 2-9 FiR .

4. RIBIHRAIXHELD

ALV HXHETARRAT HBRENEERNERZE, SRSESFELHE b
&, TIAZBLZESERE, 275 K A R0E 1R 18] J5 4k 8 4b B8 F A 8R4 o S Ph U 1) SO 7 R AT
DA 5 M 3% N AR R B RO, ER A2 SRV ) U R .
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Fe U5 1) SCAF 77 KA 2-10 Fros .

read() write() read() write()
1 ! '
R EBAF B IVAEEES 22 JHP HahkA*tn) | R 284
_____________ A e e S e e e e e e ket i} e A P [ |
EUELGUAT | MRGHE ) | R TR PRI 25 ) | T TR A

____________________________________________________________________

LR E/iigh s
B 2-9 R¥iFEHs X B 2-10 F %35 a5 X

5. RFIRGESH

PO A7 U 7 3R PR AE R G0 PO A7 PP I3 — B X 330 5 Bl o S SR kR R, 24 3 vy
I A7 o — BB I, 4 U ) SO B 3R — BB o IR 2 B IR R S b B A
P 2 TR 2 A 3 7 2 IR R A B 500 S B R, BB 3 7 A 24 W ) B A 9L 2 g

WA 5 R 2-11 fros.

read() write()
j EAliDE L k55 1] 1 g

— il 1l LA S ) e 5

-------------------------------------------------------------------------------------------

W% 2% ) A BT

YR

B 2-11 AHZwsFs X
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2.2.2 Java i BB & 3

BN T EEAH Java /O FIERAFHE D, RO TR E X T M #IEHHE, HNH
THRERMBFESHFTMNFROTRK. BF PR ERERRESRML, Hh—A4
FEZT SRR BARFF A B B, T (0K A 4 40 e s 5008 45 AL B0 ) B R A

BATFNIE, B AE WA P RO ME— RN R R SCfE, et R BB R N R A A i
SR B EROBUE, SOt R BRI RSB KB AL BB /N JC. (HIREREK
R, Java Il H ) File HAREK PN HELFEM AR, LBIRIEE — D BEHR R,
ERERE MR EEN—NEUN R, ZNATRE - NELFEN RS2 —
MEZAMHFRE R ATEXFERIR? FHRMSFLT, BAIFHFERKLXA A
B RMAFAE, TR R OEAN OB R T #4E. B, RAOFHRBEHEETILEMK
FI IS, HERIMXOMNEBREEEZX MK K BEIE S, BEXABIESHEMA,
ETREANBIESHIRENEITE, RIVIASNNZZMERE, MAGELEESAE
TN A B XARIESHEEAGEM , g2 B X A i i id 5 2 HTIX AN s 38 1 7K
EZLE N

INSBEERE - PNXHHFEAGFE? RREEEEERZRXANXH4R. Fl,
FileInputStream K #R 2 #AF — AN U8 0, =R FIZE S — 4 FileInputStream X % i 2561
##—~ FileDescriptor X%, HSLIX/NXZat 2R ERE - MEER SRR KR MK
MIFEBRAE — A SO Gt o] UE I getFD() 77 72 3R BB IE $E 1 5 iR 2 34 R 48 R BRI S0
ik . i, BTLAY A FileDescriptor.sync() 7 2% # 4 2 48 28 47 h 155 48 98 51 Bl 397 1) ) B ji
.

I T DA T 2 HR SO R Ok A 4 e AR SRR — BUOCAR R, i 2-12 FR

HEN DX BRARR, SR X AR08 —A File X ZRIRIRXA X, RE
HRYEIX A File X S G818 FAEBEHUCAMEREXN %, XA S B IEAIE — D RBCESEHFEER
T 285 SCAF ) AR 53R 77 FileDescriptor, M 1X AN 6 % AT UL B 82 45 X AN BEAL SO T3
175 E L 2 7R/ #& 2, BT L5 Z StreamDecoder 25#F byte fi# i34 char ¥ . & F i
M AL IR B a8 LRI — BB, BIERASHRAITER . 2 THAME R SR 0] B 508 5 A
B Tl A 2 B Ao S ST B S, T AR U 2 TR AR AR A A R SO R R
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Bl StreamDecoderfRASRT SR
byteifl

BlEEFileInputStream¥F 52

—— A& BUEEFileXIR

CharsetDecoder.decode

D @charﬁﬁ%
! charii

BMERS:

B

B 2-12 MEEHFR 4

2.2.3 Java oL A

Java JF B AR R K — X S b pR — B8 — B 461 28 o 1 2 B4, AR A R A A i
FREREREBFAMWEN . FEEAML, R UFLK java.io.Serializable M. K
PO RAR R MR, WA FHRATEEFEERAS S . RO RSN, 0625
HIRBRAE A, A BRI GIER, WA T FRRATT LM, 54k 1538 3 R
& class SCHFIRFEARAF R A SE B G515 R . T4 7 514k 10 032 ) Jee 25 & 75 W 26 45 IR 2
T BA— A 55 8] BB 208 ) DR R BUAK (K BOIE S  R S B, AR T

public class Serialize implements Serializable {

private static final long serialVersionUID = -6849794470754660011L;

public int num = 1390;

public static void main(String[] args) {

try | -

FileOutputStream fos = new FileOutputStream("d:/serialize.dat") ;
ObjectOutputStream oos = new ObjectOutputStream(fos) ;
Serialize serialize = new Serialize();
oos.writeObject (serialize);
oos.flush() ;

e 34 e



B2E FEAMN Java /O B9 T1EH I

oos.close() ;
} catch (IOException e) ({
e.printStacklIrace();

}

}

Fe 3G B SO — e T R R

00000000n: fc ED 00 05 73 72 00 11 63 6F 6D 70 69 6C 65 2E ; 2. sr..compile.
00000010h: 53 65 72 69 61 6C 69 7A 65 AO FO A4 38 7A 3B D1 ; Serializa #2z;?
00000020h: 55 02 00 01 49 00 03 6E 75 6D 78 70 00 00 05 6E ; U...I..numxp...n

o P HIA SO 3k
AC ED: STREAM_MAGIC & B H T 54 il .
00 05: STREAM_VERSION JE %146 il fR A .
73: TC_OBIJECT 5 BliX & —/NHi st £,
B REFIMLM MR, 76X B Serialize .
72: TC_CLASSDESC 75 B iX B Jf 45 — AN Class.
00 11: Class & FHKER 17 MFH.
63 6F 6D 70 69 6C 65 2E 53 65 72 69 61 6C 69 7A 65: Serialize (15284 .

A0 F0 A4 38 7A3B DI 55: SerialVersionUID, J#%4L ID, R EEHHKE, UL
S VLR A R — A 8 M FE AT ID.

02: $RIET, %fH A M ZNERFEFHIL.
00 01: ZRFTEE KK ANECH 1.
SR RS B A B IO A R
49: HERAL, 49 AFE “I17, HEL Int KA,
00 03: AL FHKE, K 3.
6E 75 6D: num J& 4 K.
SRVUER A 2N RN KA B, XA R, WRE, B S k.

e 35 e



FEANDHT Java Web AR %

78: TC_ENDBLOCKDATA, X% 34 W ifkr .
70: TC_NULL, uiB%H HMBRKIRE.

B LR O i X B B R A TR SE R B, G SRR TR — AR, IR A X BB B4k
XAXE, FNFIEE 55—

00 00 05 6E: 1390 [ % {H .

BN Java T BIMLRER (RAEXT SORE M FEARSE, ERIBB)— L3t R 45 H I 1015
DUIE R LB HE AL B A, T TR — S 5T ot B0 O I S 5

R K4k Serializable £ 0, Frf 7HE ] LLBEF 514k

TRELILT Serializable B, RKEH, RETHWBUEREEFIML (R, %
EeER) , HEFEPBEHIGEEHRTTIWL.

WERFFIALH B PE R %, XA Gt 05 20 SEFR, Serializable 82 01, 75 M| 24045 .

ERTIE, WRN R EEEESRME, RS BESER, BRS
A -

TERFFAET, Wi serialVersionUID #1582k, B4 K5 FIAL 2 20,

FESH Java LT, Java JFHMLBEIR P M T4E, HERELZESHETF, H Java 54
WSS, R HARE S RIEFTH G R, FEXMIEN T, &2 R B 1748 I HUE &4,
4 JSON B # XML £, Mt LT F5IL TR, % Google [ protobuf %,

2.3 R 1/O TR

BN —EENRBIIME NS —EEHFELL NS B, SAEEGHELNE
, HEE . HREFREAWENYIEEE (IR . £ET S, B,
B, X7 W EE BRI, 1 E XU YOS R E B, B A A BRI E S,
A B RN J7 BEiE GRAE UMD . A 954 T 2 438 15 3080 8047 52 JR R A
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2.3.1 TCPRZS%# 1k

FEVHE WA #E4T Socket A5 Z /T, HRAIEFEF MRS XH — TCP #%#:, TCP
EEFPREHEHRNE 2-13 FixR.

1F-RRA5RE
IH-\EHREY
EIHTH
EiEsvn
WBlsvn
B

SYN+ACK

Rk REHRN R-RES R

i, EE-rmn hBlrm, B¥ack

BN, BEack

B 2-13 TCPKkAE#H®kE
1. CLOSED: #24HA(, 7E#8 I 803 % 2 56 I #E N R A& .

2. LISTEN: Server ¥t £ & 7 IE 81T R, Server ¥ 4 28 A Socket. bind. listen
B, BEEHEAN MRS . XN HREFRSITIF (SH5R T RER),

3. SYN-SENT: % FimRiEiER:, K% SYN LRSI, R IRERLH AR %S,
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I H #3E N\ CLOSED R%& .

4. SYN-RCVD: 53 XiR7, FR&#80i45% % i) SYN %K, MR4-48% iy LISTEN
MRAEZFZEAN SYN-RCVD RZE . [F] i RS 280 B [E N — 4 ACK, RiE—A SYN L% /i,
FH—FEILR, BFWRERE SYN KRN BB RS RIEN SYN iEK, &K/o8ms
SYN-SENT #| SYN-RCVD JR %,

5. ESTABLISHED: JIR45 %8 3 Fl % /' 3 7E 58 i = R 3B F /e i NRE, W BT LI
BT T .
6. FIN-WAIT-1: EZ)KHM—77, HIRE 5 SEAMRES . BARSHER K% FIN &% .
7. FIN-WAIT-2: EZ)KRAK—J7, BKEIX 5K FIN ACK, #HAMIRE. HEAREE
PO 5 B B0E, B R BE 98 10 X 7 R IE B .
8. CLOSE-WAIT: ##| FIN LUjF, #zhkMm— i A RE. BAsiE R B
#| FIN [ W} &% ACK.
9. LAST-ACK: ##XKHM—77, REXMAIER, HRE 8 HAMRE. BhzhE
R RIE FIN 450175, AR fEB W3 ACK Ik A\ CLOSED R %, ’
10. CLOSING: Wi [F A& < HiE K i, £ H FIN-WAIT-1 3 A\ R A& . BAAz 5
AW R FIN 15K, 7B m v —4 ACK.
11. TIME-WAIT: XMREHLKRER, WERMNBEE LN —NEBERE, 3 4MRE
i FIN-WAIT-2 # # %] TIME-WAIT, HA&R. 7EX AR &# FIN R,
EFRAM—HESER A & KA KGR G, B I8z M — 5§ FIN 53
ANBPRAS -
M CLOSING ##:%| TIME-WAIT, B&Z: ZEXNH RN REXH, #HMT RE

FIN H)igK, [RIR#KE T FIN T ACK KIfEH T, XKt H CLOSING R
AHEN TIME-WAIT JRZ .

B FIN-WAIT-1 35| TIME-WAIT, BEA&R. [FMBKRE FIN f 5 RE) fl
ACK (A5 KK FIN EIR), &5 CLOSING ##: 3] TIME-WAIT KX %76 F A&
SR FIN BN ACK SEFXJ7H FIN #KFik, T CLOSING # i 3|
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TIME-WAIT J& FIN 5E2]i&.

TR TCP EHEMJLMREH I BRIV AN FRIEFEHD®. #ln, 4R,
MFEER — DM B P REBE] CPU. MR, W REEH A LM, HRMEEREERS L
RO, TRWRMEE — T RBIERE I, FF LG50 K NEEEML T H2RE, TTRER
KR T ML ER NI R BA S FBOEEMA T TIME_WALRE, XBHEM TCP M
HKSHORIL T, EANESEE A VO Rk — W H N4,

2.3.2 M EEHMEE

K — 13 Bodim A — A H Ty TE A A i ) 55— T I ) R ATTRR g o B IR .
M 3 A W) S92 ) Y BR SRR 22

W48 95 . BT IR 98 B — A0 b — S W BB B I K RE WS AR A0 L B, X
RLLHF bit TR T E, 2 bls. ML R H - mERAm K — i
W5, BRI MR BE R, PRt s RH 1.7Mb/s Z£4 .

fEAmBE R AR BRI EEMBER, BRAGHEBEE R, EHEME
AR, BTHIBAERTHPRBIIIFAREELN, 2F - MSER, UK
BERIEHT 2/30 XA ) ot 2 FATTE BT B A R, R E R — AN
B [ R, I, URERGSTERUIN AN B BT ANHLES I — A BOHE PEREAT R 5 MR
BAE, IAMERAFIEL 30ms 1 —NIERS .

TCP #HZEZ M. RAVMIE TCP el —A “IF-%5-5-%7 hill, LHiTmES
TR R E 2, BRI AN — Bk B ZE R . TCP 7R AL R
SWE A “HO (BDP, Bandwidth Delay Product)”, iX/AN%F A/ & B 47
% 1 RTT (Round-Trip Time, $H8 7E P4 i 9 K [B] Ak 18], o 5t A2 i 82 Bf ) ) v 5 199
WHEBARXRM R (b/s) XRTT (s). WiTIXAMET LIS H B R TCP 22
XA/ . Linux 2.4 C20 LLEZh# [ # R EHREZMX KD, ME Linux
2.6.7 R EWR B AT LA B R T .

2.3.3 Java Socket B9 T1E#1 &l

Socket 3 MR B A N N B — N FL AR R SE AR, B R TS ML 2 18] 52 R L A FR) — R
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RIjhe. T, FTLME Socket LA AN Z MIWAE TR, HTE, B LLEWN
ZEREIFRT . LB TRAZH, SHA0E TR 0AHNKASEMM . Socket th—FF,
AEM. KEER T RAVEH KR ET TCPIP MRERT, BR_R—MEENEESHIL.

B 2-14 2R T Socket HIHE17 5.

-------------------------------------

 (EERAR\ LERAR ' |
i : ERRA EERA |
g sl fFC |

S e g £ 35, (o Do

Server
SocketD

Server
SocketC

SocketA SocketB

Yk g ‘ +HB

B 2-14 Socket i 12 7 4]

EHL A BN FEREM N B (N HAEFEELE, WAUHT Socket BT ERE, iR
zmxaﬁﬁﬁﬁmEEKmmw&%ﬁjnmﬁﬁoﬁﬁnﬁﬁ%%%@%mmw
RFHER 4 L. FRATI S0 R 4% 2 4 B TP B CET LA S B3R ATHRAE TP b SRR 3 H
WEN, BRE—E TN ETRIBITE SR, W14 88545 & 10 FlfE P d s m
EiE TCP B( UPD () ik Ah st A2 3% 15 R 45 52 o XA 5L AT LAE i — A Socket S2] M — 03
—ANEHL RN R RS R T .

234 BIBIEHER

A E S RS IEE R, B A EAIE A Socket 5L, HAERLH KA
Socket 5L 7 Bt — AN A AL FH B9 A Hu3 115, I — AN 3 2 HURT 2 Mo ik Rk 2
MEEFHIGH, XML — ERAERE T HBXANEE X . 7E0I% Socket
S5 B4 3 BR BE BIR (B 2 AT, K B HEAT TCP M =REF N, TCP BFHhil=ERE,
Socket LI xF 44 B 5E R, 7 WK TOException 451

552 %5 N 9 AR 45 i %5 A1 B — 4 ServerSocket 52451, A& ServerSocket thi g, R
RENKAOSREREH, — OB HE2RY. FNERERSHE2 K ServerSocket 5
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1l B — R 2 B S5 4, XA B 4 L i e T AR o 15 R A A W k3 G
77, BEHEELTERE “*”, MRWHARI. 2 E 45 HH acceptO ki, ¥k AFHZ R
&, FRFEPWKER. A—NFRERIRE, BAXNMEBENR NN EREFHIE
i1, ZEERFH MG BAE Wb 04 B IEREREIERSO .. XANFHR M
AR G5 K & RIKE ServerSocket SEBI 1 — AN KRR EBERIELEWFIR D . BE, XA
ik 55 i B 55 22 X N2 FR) Socket SEBI IR SE R AN, MESI SR BN =XKEFERE,
AR5 9 ) Socket SEBIA 4R IA], FFHFIX A Socket S XN BHE S5 M MR SE B R
PR B CESIRF . BTLL ServerSocket BT X BRI B R h BN KIE LM LR EE A& o
Ui 2 S TCP ¥ .

2.3.5 IR

fem AR R BAVEER M E AR, T EAEGVEH N H 58T Socket 445 H%IE .

HERCLE N, RS A% n & #H — 4 Socket SEBl, A Socket L
#84H — InputStream F1 OutputStream, I i it iX FIA X B KA He K% . [7 B F A7t 4 3
M4 /0 #RUFRMARMIE, 208 Socket W&, #MIERLKS A InputStream Fl
OutputStream 735l 73 BC — & KD RIGEAE X, HH 195 2 BB 2 8 X AN 277 X 52 i
BN B4 5 F) OutputStream XF M [ SendQ BAFH, 4BAFIIEREN, IR LR T B
— ¥ InputStream ] RecvQ FAFH, HIRIXH RecvQ B4 T, 4 OutputStream ) write
iR I E B RecvQ FAFIH R I 2 M 240 SendQ RILHIHIE. HARKINEZRNE,
XA GAF XK/ B BN S PS8 8 R 5 B s 0 3 3 < 5 B Ao AN S B i BB AR S R, T
A RE R AEBLZE, Bl /O SREA 1/0 AN 2 505 19 B AR BUR A — AN i i
R, 0 SR 32 (R A 18 B0 PT R 2 7= 2R B0 B, E T T B NIO 35 43 4% A 2 a4 8 Gk S B 1 130

24 NIOHTEA=R

2.4.1 BIO HRATHEEL

BIO HPPHZE 1/O, NERWEA 1/0 ERM% 1/0, $IEIES A OutputStream FE M
InputStream BEEUIT AR A AT RESPHE, —HAFHZE, KK LK E CPU I AN, X7EY
HIT AR R R o) AN MR B SR IS B T R A2 M. BRARMAT IS 1/0 4 — i
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RIPE, W— D — AR, HIHEN QR - MREEETASE WL MEE
TAE, AT WD RGLRERTTR, R LR A 7010 ke vk 2D 22 72 ) 8 1 [B1 e 6 e A
ERA LG TR TIEM RN . WA — S FEKE HTTP KEENER, &
¥ 52 LA A P B Web HERE, AR 45 3 % 22 (7] IR OR B8 JLE 7 (69 HTTP 342, (B R 28052
XEEE A AL MR, XA BT AN AT RE A I R B X 4 2 A R (R 3. B A2 10
BOERAR B, IR — L R TO B G f A BT AR S e it R ) IR 45 4 5
%, RAEWEL R REORELRT R B —FERR, FAK U8 K TE RS 5w
RET BT ) — LS F B, XER P IMEANFERE S, FFHEERD, BRI E S
R L LR R KB L. L X EHR G, RIOTFER S MK V0 BEFR.

2.4.2 NIO By T{EM &I

TAISEFE —F NIO KM, WK 2-15 Fix.

> © % SocketChannel
> Sarkaiemen,

~> @ Socket

i A

[0/ ServerSocket
|6/ ServerSocket

B 2-15 NIOA#:%H
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& 2-15 th A4 Channel 1 Selector, ‘12 NIO H M Z LM . A
A7% P R T 6 3 7 A TR ke 4k 8 b NIO (K TAE 5K, X B Channel Z L Socket 51l
EAK, A LR B AR RASE TR, WK E L, 1 Selector AT LALLM — AN 3 1
EHGETRE RS, CHATTRBESHENLAWEITRE, RELHK, TRER LS.
3k 2 B W LA 14§ Channel KR . X BIEH —4 Buffer 28, Bt Stream S A
e, AT LUK E e ZE E I BE AL . Channel &K% K16 Buffer 521K E L EEAL, B4R
BRE—ABIRKIMS, 5 Stream AF, Stream RAEMREZ—MBEAL, ZTFRAM 4 BEALH R
HOEME, WRERELEZHATEXIANE LRBEHRERL, MAMEEKZ
HaZE, FRRIEARELERE. MXEEEMCEWBBEATEM TR (Socket) B, Xf
YREFEM . NIO 8| AT Channel. Buffer 1 Selector i AR X L5 B R4k, LB
RAEWESEEEN. Fl, HBATAA writeOH SendQ T EHIER, 25— RS K@
SendQ & & i T 32 4% i SendQ MK FE HEAT 20 1, X AN I 72 b 7% BN A 7 8 IR B0 A0 A i
ik 25 )3 AT B e, T AX AN B AR A VR T LA I, (B Buffer 7 AT AT LA ) Buffer i1
B, BBV AULWMAY &

HE T XSG, RINME T e TER, T —BRIaEEK NIO
'fbﬁg

public void selector() throws IOException {
ByteBuffer buffer = ByteBuffer.allocate(1024);
Selector selector = Selector.open();
ServerSocketChannel ssc = ServerSocketChannel.open() ;
ssc.configureBlocking (false) ; //BE NIEFHZE T
ssc.socket () .bind (new InetSocketAddress (8080)) ;
ssc.register (selector, SelectionKey.OP ACCEPT) ;//iEfMWr =4
while (true) {
Set selectedKeys = selector.selectedKeys () ;//BUSHTH key &&r
Iterator it = seleétedKeys.iterator();

while (it.hasNext()) {
SelectionKey key = (SelectionKey) it.next():
if ((key.readyOps() & SelectionKey.OP ACCEPT) == SelectionKey.
OP _ACCEPT) {

ServerSocketChannel ssChannel = (ServerSocketChannel)
key.channel () ; :

SocketChannel sc = ssChannel.accept () ; / /8BRS bn i1 K

sc.configureBlocking (false) ;

sc.register(selector, SelectionKey.OP READ) ;
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it.remove () ;
} else if ((key.readyOps() & SelectionKey.0P READ) ==

SelectionKey.OP_READ) {
SocketChannel sc = (SocketChannel) key.channel () ;

while (true) ({
buffer.clear():;
int n = sc.read(buffer) ;//EE
if (n <= 0) [
break;

}
buffer.flip();

}

it.remove () ;

}
W Selector fI#HA T il —/kpse, A — MRS M Channel, 455 %] —4

JE AT LA A Selector F selectedKeys 77 {3 5 Ky 25 CEEMEXAN LR g s
EREHTEMBFMERE, WREEAEERE, B2 REFEN SelectionKey, i ix
M B Channel J792: 5 7T LU /3 X MBS S 52, AT AT DA B A5 B 04, i o B i
BB ¥ /& Buffer, XA Buffer J& FRATTAT LS sl ) 22 ppr 52

7E BT IX BFEF o, ¥ Server ity ) MW 32 2 8 SR 1 2 0 &b B3 SR 1 S AR e — A
R, EEERENA D, RIVEESECIIRER L= S, —MNERREE IR F R
F o R E R, T L2 DL BH 28 5 RPAT Y » T AR L TR T ER, X L]
LBV R M RFEA S FUER A NIO M7, 1% Web %58 Tomcat A Jetty 54 Ji ix A b
L - o

Pl 2-16 #1872+ NIO T4 77 30 Socket i 3K i &b 38 5ot 72

Bl 2-16 H [ Selector AT LA A I M W7 — 4138 /5 =3 (Channel) L8 10 R&, BTRE
XA Selector B4 it B3X L6 A5 (518 . BEFFEE Selector AT LA A select() 7 i 7 B &
TEM I A5 (R L /O R E AWK, B BE E b — M1 10 REFAE, B4 select
375 2% B 98 45 4 ST R I B D) J R ] 00 1 SR £ 2 o Ml A2 2 X L B 4 4y
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Fic 31X B () 504 Buffer #1. FTLACREAGHLT 2, A MERBERAHETAEZNEELZL,
T I B A8 F AR A R P E U7 2K, i LA AT LA (A e &k B K R B R

Buffer

Buffer Buffer

A |

EPRERRE VN s

\ ~ ST AR
SocketChannel sc= serverSocketChannel.
accept():

while(buffer hasRemaining()!{ configureBlocking
1 W3 PR R
Clientl ) Serverdi§

H 2-16 A F NIO # Socket # K #y 42 if 42

2.4.3 Buffer WTEAR

B A48 T Selector KM FEEFE /O A EALmE, @id selelet() B 5
SocketChannel, ¥ ¥ B EL 5 N Buffer 22X, FIHiT& Buffer W4 £ 52 f1'5 H £ ¥ .
Buffer F] LA & 8 A% 4 — 4 I A FIE R B T R IR, EBLILDNBERRAXAN

BRI L0 E RS, W2 ENUANRS], Wk 2-1 fios.
4 2-1 Buffer P& &3 AR
N El il A

— B L I
positien - TR R TR R

fimit R S R ATHRAER R — A TR AORLE, limit<=capacity
sk i i position 91— B AR 0

E SE B B AE B I E TR R R A 2-17 s .
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B2-17 X8

F A1 iE ByteBuffer.allocate(11) 77 vE A& — 4 11 4 byte HFIELAH R X, LKA
&l 2-17 Pi7, position ML & 0, capacity fl limit B RBAKE. URINEA 5 4
FAT I AL B AL W 2-18 TR .

X BRATH BRI X B 5 A FHHAE S A Channel B3, H LLIRATH A
byteBuffer.flip() 7%, A KRR EWE 2-19 Fir 24,

capacity capacity
position limit position limit

B 2-18 4ET/AE B 2-19 Kk&ET4E

X R JZ B AE R T LU b X o IE RO S AN F BRI R E T £ F—
REBIZ BT BATEE—TF clearO i, FP X 9% 3R 4 X E BI04 £ B

EXHEE Y —F mark, 2 BRATHA markQR, K85 477 position [IFT— AN B,
AT reset B, position ¥ Pk mark i3 Tk M.

A — RFZEYY, #Eid Channel FKEUK 1/0 $48 2 5 B 8 /E R4 1 Socket ZEph
DX PR B4R ) 2 Buffer o, X AMEAE RS X 3t 2R 1 TCP Hhil 6B 1Y RecvQ 5§
# SendQ BAZI, MERAE R G S rh X B FH /7 58 b X 5 hI B8 LU BEVE RS, Buffer 3245 T 53 41
— M EHEREREREENE TR, B ByteBuffer.allocateDirector(size), X7 %R [A]
i) DirectByteBuffer i & 5 J& /2 77k 2% 1) S BE I BB v X, 258 5 Native RIS EEAETE TVM
M A A7 2 ) o A IR B g BR R A B AR A — K System.ge() . ¥ &, 7EfEH
DirectByteBuffer I A 6 & 5[#2 JVM P72 Ml 19 B, 75 Java Y7795 B — 2 23l 5 — A 7
K% . DirectByteBuffer il Non-Direct Buffer (HeapByteBuffer) i k13 2-2 B .
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% 2-2 DirectByteBuffer #= Non-Direct Buffer *} }t

HeapByteBuffer DirectByteBuffer
e E Java Heap Native 7
T EALE A P it ik A R R R R G
/O AT
PR A% ik 1) 52 o

i@ i System.ge()FRR L Java Xt % 5| FI i) DirectByteBuffer
WA E Java GC [Elg, GIEFIEIWIFR /> | F250E, R Java SR KK RFE 5 H RS B Native /A 77HH:
B A El A AT RS EBOR

HREBELDT 1000, VO BIER
EHI 5 AR, A f AR KKE R T A&
I EE R AT

2.4.4 NIOBEHEIHEIFZR
NIO #2477 thfe G iy SOV el F X EHF BT %, NIO AR AMRMTTE: — 4R

FileChannel.transferTo. FileChannel.transferFrom; % —/ FileChannel.map.

1. FileChannel.transferXXX

FileChannel.transferXXX 5 4% 45 {15 7] 3C4F 5 200 BT DAYk 2> B8 A P9 A% 21 A - 225 6]
FIEH, BIEEBEEANKZRPBEE), 7 Linux F 1 sendfile RG W H .

K 2-20 BAES 1 EE U ) 7 2, B 2-21 /& FileChannel. transferXXX HIv7 R 7 2.

R AT ] T

Y EE A
B 2-20 454635 P X
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

PRtk )
I TURAE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

LyBuL R

A 2-21 FileChannel.transferXXX #3i7 [ 7 X,

2. FileChannel.map

FileChannel.map K ST 44 F— & K/ HR B Sy py 77 DX 488, 34 7215 U7 13X A P 7 [X 388
R BLEBR AR XA SO SR, XA 07 A 2 T B0 P A 258 16 i P 2% 1 580 (O 45066 . 35K
JTRIEE X RS M R4, kSO MDS Bele . {8 R X Pl 7 28 FI B 1F R 45 10
JRJZ VO SEBLARK M, i FARRE BT 7«

public static void map(String[] args) {
int BUFFER SIZE = 1024;
String filename = "test.db";
long fileLength = new File (filename) .length () ;
int bufferCount = 1 + (int) (filelength / BUFFER SIZE) ;
MabpedByteBuffer[] buffers = new MappedByteBuffer [bufferCount] ;
long remaining = fileLength;
for (int 1 = 0p i < bufferCount: i++) |
RandomAccessFile file;
. try f
file = new RandomAccessFile(filename, "r"):;
buffers[i]==file.getChannel().map(FileChannel.MapMode.READ_
ONLY, i * BUFFER SIZE, (int) Math.min(remaining, BUFFER SIZE)) ;
} catch (Exception e) f{
e.printStackTrace() ;
}
remaining -— BUFFER SIZE;
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2.5 1/O M

I R g — eGSR /0 FIN 4% 1/0 B H A T .

251 WOk

1. MEBEADN

AT I P AR 3 A ) ] R A S OO, O R AR /O TR ERAR AR, ZHIWT 1/0
RER MRS, A SSHHERTUSE,

BATATLLE RN FHRFE R4 K /O wait 38br 2/ IEH, #lw, MRXNLBRE 44
CPU, 4R /O wait ZE AN ZHEIT 25%, R 25%, /O RA]8ER K N FHFE
JFHIPEREM AN . Linux B4E R4 F Al LB jostat ff & B E -

T BRAVEHIW VO MR IE S F R — NS 8, B I0PS, N T 7B M RKK
IOPS j2 % /b, HEALH) IOPS REANREIA B E Rk, /LAY IOPS B H e — Mo W, XA
Rt ARG b B BRI K /AN R U7 1) 77 KB A o6, (BEER A NEE RN, BAEmN
e R A ) TOPS Bk .

BUFEN T 1R Mk st /O KOV RE, 8% KA —FF i RAID HBAR, w245 AN [ i i 4
HiEK LA /O HEEE, HETH £ M RAID £iAK, 5 RAID 5RX /O HRER A =FH
AR, TRV —A RAID B 7RAAEK, #EAEKES A0 OB jostat #7 & RIKE, T
A LAV — AN IR IOPS 1, HHE AKX T

(REF B x G RREAL I TOPS ) / (BERL AL & + RAID K7 x B 5 W& & ) = I0PS
XA AKX RE B AR S R .

2. BF 110 taE
T H R TR VO PERERI TV
WA, WD REEL VT ) B
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AR B8 B R GE, Wik Bt 4 7 XS, DRSS 0 - B S, I 7
RKEHRERGZHE R .

BT S B AR AT RE RO, LU U ) 3K e B SR, 3 R 7E I R T K
(o Bltm, FATAT LA A7 IO B B R 51, 5 TR 51 3k B vk b A
Uy i) B, 3R AT AR S22 R S B 2E A 7 00 bR RS £ 7 1) R

N F & B RAID SRBGHE FHREARE 10, RAID SRBS & Ui Bt 38 2-3 iz,

£ 2-3 RAID %% % .9
W & B 5 %

RAID 0 SR TS B S A BRI, SRIEAERIEIATH, FFOLBARN I0PS T LR & (i
I L L TSSO P P —————
BTt IOPS, (ELRAIA MHARA 2407, T AT HOR 2 S PR B 15 o

SCH R R R AR HT 7R, R TS 554 B 9 B O, 1 534
RAID 5 AR S R A IR B AR BAUR, T LU SR R MR
AR 97 e Yo o ST 4 0

W, W ERIEECR 00 & G AL, — R FIN S 554 % R A, R
EABHBLITES

RAID 1

RAID 0+1

2.5.2 TCP MESHAM

BRI A TCP %R, LAMEXN T IP M— AR EHOEOE, HF 32
FBRERERM O SEE ENNFHRT, BHERE 29=65535 4, Bl —& EHLAES
(] e ST B E B BOR T PRI, MR R H — B3 11 0~1024 £ Z AR5, 11 80 2417+
22 % H, IX e CTER R e b A .

Linux "] LUl id # % /proc/sys/net/ipv4/ip_local port_range SC44 3K 138 4 57X 4 Ml
A CAE I s DYa L, i 2-22 Fros.

B 222 EMTHRAGHEE

@Lni%ﬂuﬁ%%%uﬁewmAWQq&nom%mu%m%%m%ﬁé,E
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BRI KB KGR MES R — NS, BATESH 4 —NFEVLH ab -¢ 30 -n 1000000
10.232.101.208:8080/ K& )"zzé?m%% %E W%B’J@d%hﬂﬂ mE 2-23 iR

v101208. sga. u_t admin]$ netstat -n | awk ATCP nD {for(key in state) print key,"\t",state[key]}

A 2-23 #EHER

A LLE 1 TIME _WAIT KIERER 26364 A, XA BRI T 07 LA F 5 0%
18232, ﬁamiﬂﬁkzﬂﬁuéﬁz J%Jaﬁlﬂﬁ’ml%ﬁ%ﬂ/yk1024§U65535ﬁﬁhﬁ & 2-24 Frs .

ange

END {for(key in state) print key,"\t",state[key]}'

B 2-24 ¥K#oith

WH G TIME_WAIT 308 B B uk/b . B 738 K OVs Bl 2 4h, &7 PAik TCP %85 H
&, XERMLSEWE 2-4 i

* 2-4 ALK K

50_‘] Qﬁ ?5[ 17?, Lz}
echo <1024 65535 > /procx sy s/nel/xpv4/1p IOLle)OI‘I range W R FME R T}’Hfrﬁ 5 '
‘echo 1> /proc/sys/nel/lpv4/lcp_tw_reuse ’ % E time_wait JJ:&’Z ﬁfﬂ
echo 1 > /proc/sys/net/ipv4/tcp_tw reuycle Iﬁ(?:lal“}%%[”lqﬁ{ time_wait J% %
;::ho i;(»);)v()i();;r;c/?sy;/niu/lpv4/tcp max_{ l/w buckets ” WHE K time_wait ERK

RN A F UL — b LU i 3R SR () 7 v 5K 8

echo 0 > /proc/sys/net/ipvd/tcp_timestamps
RIT it5

‘ccv:hvo 1> /proc/sys/néﬁiév@/lcp_window_scal'mg | & ) '[CP/IP 3% ﬂ’J f?f BE LR/ R AIAR

‘ echo 20000 > /prousys/nel/1pv4/lcp max_syn backlog L#® E‘H‘ K& #"fﬁﬁLﬂ:?&rF’l-ﬂu }—é%JVK P B’]&Tﬁﬁ‘ ”

. ecﬁ; '1“(;‘(”)'00 > /proc/sys/net/core/somaxconn ] W EG—MET A:’i”ﬁ' U\’§< 93 11 FR S T A1 f < 3 V
echo 16000 > /proc/sys/neUcore/netdev_méx_backlog 7 i E i K RF CPU ACEE R I3 H

iccho 2000000 > /proc/sys/fs/file-max R BE I KT TF S5
echo 15 > /procw;s;'s;neﬁipv4/tcp7ﬁnitimeoul 7 WE FIN-W:&; I:’é ARAS S (B i ]
echo 16777216 > /proc/sys?nei/corc/rmcm_max ‘ WERKMREER ?ﬁﬁﬁiqﬂl%‘(‘? K
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%
m & 5 ¥ W B
echo 262144> /proc/sys/net/core/rmem_default BE BRI RGEE R T HAE B A/
echo 16777216> /proc/sys/net/core/wmem_max BB BRI R G B F 58 Rk b K/
echo 262144> /proc/sys/net/core/wmem_default BEBRA I RG T B: 5 KAk A/
BE BRI TCP (4 R G AN, ZAMES BIR T
echo  “4096 87380 16777216” > /proc/sys/net/ipvé/tcp_rmem
BRI K
WEBIAR TCP BB B b AN, ZAME S MR R
echo  “4096 65536 16777216” > /proc/sys/net/ipv4/tcp_wmem
BRARI B K

ER, UEREHRGNIER, RAEHFHERSER. B4, Linux ERMET —
LETAWUEELH TCP &itE 8, WTFHxR.

cat /proc/net/netstat: #F TCP HIGEiH 15 B
cat /proc/net/snmp: BEF YT R KIEREE M.
netstat —s: BH MK KFHHE R

2.5.3 M4 1/0 fifk

M4 1/O AL IE 0 R — 6 56 A b 2 SR U

D P 4% 3% B R B . BRI/ P 4% AT T (R IR BT T A T 4% AT T B e R A
i oracle HJ jdbe WXFNFL/FRIREE T X AW SQL 45 RINELE, 102/ BRI Fe v 4045
A DA S D 0 SR BRI Vi ] . BR T BB EE AN, ARV RESR, s
HAmPER, BATEE 104 id, RATUGKRE A id, BATL—KE 104 id. B, £
o] — AU B H 2 H 24 IS 3 CSS MISCHE, BATTLIEEZA IS U4 72— HTTP &
&, BANXHHESHRIT, RIEREDEH Web RS48, MIEXA URL BEHEHHH &
NI, BIGITEE IR B RT3 W8S . X B0 3 F AU 4% 1/0 1703

LD D0 2 A% 3R R KN o YR I 4 AR AR T R W RO TR G S A,
£ HTTP K, JBH Web R4 3451 K i1 Web T gzip JE4 )5 B M40 W, &4
AR I BT A B P, R R S B R D Sk SR SR S B, 7 S
FPEE, 4 JRARERAN 7 J2 402045 A 70 R 30 4 B 15 A 51 O SR B A8 T B 4
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REm V4w, WHAEME VO hEE A2 L7 WA TR, Bl ol H =
FRBIAL o fE R BRATAIE B B4R G B0 B AR 2 A AP B B, AR B g hg . (HRRIX
NS R R LLERERT K, FrUAEEZT M4 1/0 fkant, REAEEUFETRERRE, H
AR RBRIE TR T, BE D PR

WEN AR EENZE TR FENLERFR I EAERSSRE . HESE
PFHZETT, THEEH .

1. AT E5RD

BB [R5 2 — ME S5 B 58 AR AR b — AME S, R S5 R 4 A0 1 4 55 52 Bk
G, WBEKIES A REER, X —MARERMESFH . BERIIEMRY, BERKHWRK, &
MES PR AT LAOREF — B 1057 20 AN 7 B S R RO A 55 58 B, 3 38 60 4K A 0 4
FEEMAT A T, MBHRAESBZHIT, REACERTEMFSRETKRT . EF
BARBUAE S A RERIETR, KBERESTIERE, FTUERANATENEEFS.
FRATTAT LAFH T R A% AR A R AR 4 M L vy [R) 28 5 53 20 44

FEV Je 10 KE BRI A 2B B R F P IE R R P A By g @, FhRS S
FAH V0 AE T XA FE KRR, FEREE A ST S BRI AN S, HA 10
BAEE R DN EF RN e, £ MESFIIP VO BB RERKS. BRFASS
P AL BT AR R AR AR K, R RS RIERR IR S, 155 T LR
THREFPHIPERE, A J0AE P SEME ML BE 2 AV P, WA 58 3R IR R I

2. HESIFHEE

BH 28 5 A B 28 = 22 M CPU BT #E LR UELM, PHEERR CPU 2 FRER—ME M #
YESERLL G, CPU A3 S8 AR i) . 4k BH 28 5t R 721X M8 B 1E AT I CPU XT3
bl i g, SSIXAMBRIBRAE SN, CPU FHERA 58 UG SE MR 1E . BARKRTH LA IR EN
AT B IR R CPU A &, [ERMH T A4 —MER, BRRZMEE BN
NI CPU A A 1] BE A RE#IMa2 28 50 1 D) e BRA 5 B 47 47 VP A

3. WAL NNAS
AER AWM, 2HRFLHE. FLEHE. FOHE. RPIEHE, WX 2-5
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Fro. XPUR T XA VO HEREH KW, K 2-5 4 H T 4#r.

A 2-5 wAELSF XA MRS
BEHRX T BE &S

GEZIES BRI — R, EARRRR RN, HE VO Hit—RIEE, CPU KMALT2MRA

®I VO HERER IR, MRH VO IBLSEXR AR ZE S R, RHEMS V0 B ER RIS
BHFEMARBE MR T, RIEREEE A%,

ATy A BRI VO HERE, (ER LI CPU W#E, TS5 BN VO MEALAERAEHME CPU i
HFE, Rt R REMIMBRLE VO ERTE CPU L

BT RES AL EFEHAT, B, E— MR ERERS &0, BEah KR
FIPHERILR, TEAPE=HEOIIREE AN L, KR 40 R0 5% 2R 55 B 9 1y
7iRE V0.

FePFLAEXT 4% VO BEMSARTI AR, LR b XA RN B 2 404 R B0 5w

R AL AT XA A, N — AR M F A o S 00 A, SRR 19 1 R L
il — M RXAP VO HAH . I Cassandra (K] Gossip 3812 HLH kS 525 4E L2 77 26

EIE A 7 B A 2 A ) 0 H BB R R R AL (DB s 0 LSRR (L AR 3 05
%o XL VO FIXAN I R S ik B

BT L MAEPL BB IR T /O MIPERE, (ER th & sk — B BioM i ME B R A, M8 4,
SMMER BRI CPU (MR, RN the SBRRF RSB EF. R
BAGHERIM S PR T, 76555 RN BRGNS B 5 a8 W — T,

T 2 — 6 5 25 0 B S B 45 E SE

fE Cassandra T EEWHFBEH &M EMEEH SRZENGS, BREREG
ROBE S e, MBE-ANRSEARSERONATZR, BHRLHTF.

: class AsyncResult 1mplements IAsyncResult{
o private byte[] result 3
private AtomicBoolean done_ = new AtomicBoolean (false);
privéfe Lock lock = new ReentrantlLock(); :
 private Condition condition ;
private long startTime ;
~ public AsyncResult () {
condition_ = lock_.newCondition () ;//flE—/ 4k
startTime = System.currentTimeMillis();

7124} B 2

Bigit

F AR 28
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}
/R BETRENSERE CLRE, RKEIRE], HEr/
public byte[] get () {
lock .lock();
try{
if (!done .get()) {condition .awaitl();}
}catch (InterruptedException ex) {
throw new AssertionError (ex) ;
jftinaldyilock .unlock();}
return result ;

/R TRENEIE R T CLRE >/

public boolean isDone() {return done .get();}

/xR B AETE € B B A B R R EARE], mRBRFIRE, fhHBe R/

public byte[] get(long timeout, TimeUnit tu) throws TimeoutException{
lock .lock()z: L

tryl boolean bVal = true;
Byl
if ( !done .get() ){
long overall timeout = timeout - (System.currentTime-
Millis() - startTime, );
if (overall timeout > 0)//RESFFFEN IR
bVal = condition .await(overall timeout, TimeUnit.

MILLISECONDS) ;
else bVal = false;
}
}catch (InterruptedException ex) {
throw new AssertionError (ex) ;
}
if ( !bval && !done .get() ) {//#HEBH R
throw new TimeoutException ("Operation timed out."):;
}
}finally{lock .unlock(): }
return result:;

/xR RS SRR R B BIR BB, SFR R e FE () AR~ /

public void result (Message response) {

tryi
Lock .lock() ;
it (lldeone (get () i)
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result = response.getMessageBody () ;/ /& & iR B K%
done :.set(truej;

condition .signal () ;//MelERH SEMILFE
|
}finallyl{lock .unlock();}

2,6 EHER T ERRE

TEAC AR BN DD REAR AT BEAR AR AT — DB DA B % P W BT RS i 5 — Fh g
o AT ASE P A e 111 UG A i 6 7 — 2 T4 B P AN K e 72— 2 T4k .

BB NI E TEGH — S FFHE Lk TR BT, 3L HE 42 £ py 3020
A—RXTHREHGERKBED, FEMMBEN, ERIHE DR —EAILR, 75X
WO, MTREERREA RO,

261 EEBEXNNLEWY

TE P 28 1 3 R 2R S5 M 1) 2-25 P

o Target © Adaptee

e
.
.

) Adapter

B 225 #ERBMXGELMH
Bl 2-25 PR MEHHWT.
Target CHARE ). FrE& i it O.
Adaptee (P FEERMBED.
Adapter GEECHF): KR IR DGR K B AR O, SAEBED, SO HFED.
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2.6.2 Javal/O FE)EEB{ER

AR ER B K — MO ERC R ) —NMEN, 7E Java I VO REFREXHNF
Ko WK AT B BRI BIE R R S, BT REETRREES. T
InputStreamReader F1 OutputStream Writer 2 24 4 £ 43 & Fid 28 #5558, .

InputStreamReader FI OutputStreamWriter 243 5| 4k 7k T Reader F1 Writer % 1, {H 2 5
B 2 e AT K XS B 0 AE M 1 BR8P A N — A InputStream F1 OutputStream ] SZ 41
InputStreamReader #! OutputStreamWriter ()1 F th 5 & ¥ InputStream 1 OutputStream i&
B 2] Reader F1 Writer. InputStreamReader {2545 #) & 1 & 2-26 Fix .

@ InputStream

i

*Qﬁi StreamDecoder ;

:

‘}j InputStreamReader :

B 2-26 InputStreamReader # £ 4 # B

InputStreamReader SE3L T Reader #: 1, 3 H¥H T InputStream 5], X B 2 it
StreamDecoder K[ #FH 1), F A M byte ] char EL it 4w,

1R 2 ARG BC 48 5 &2 InputStreamReader 28, 1M Y5 £ 2 5k & InputStream 4% 3 () S % % .
H =8 O3t & Reader 25T . OutputStreamWriter 545 & KU 7 R .

7E 1/O KEEH A 1R 2 MU 7%, W StringReader K —™ String 24 3& it 3| Reader £
H, ByteArraylnputStream i& fic #% 4% byte {41 i& i # InputStream AL B 1,

2.7 IRITRIURNT Z =R

BRI, BAEY, MEBEANKERES —F, EOCHERE “Wx”, &
FAETRE LR, R R B TS EU G H R o (LR A 4 SRR A 2
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AN SZ B BT SR M S B A AR, BB TR G RN T, BT LR se s
AE MBI BRMR A HEEY, XM — P ER,

271 HiFFBEXNEH
W 2-27 Pras & — ALK Rt AR A A I K S5 A

@ com ponent

N

O Decorator

T

® ConcreteDecorator

@ ConcreteCom ponent

B 227 RMBHEXHELEHE
Bt & Ak T,
Component: fIRAMME, & X—HMBREE D, BE XA B 3006411454 W

LT
ConcreteComponent: SEILIX ANl 5 4014 () Fr 5 Th Rk .

Decorator: $fi#% 1 fh, EHH — Component ML LB KB H, & X— 5k
FAMH—BHED.

ConcreteDecorator: B AA K1 3% Sl ¥, 11 T7 SCIL B 28 M 66 5 LK Th Bk .

2.7.2 Javal/O hpysEimeEiaEt

HITET A 20 T 2 M 25 58 2 1) 6 FH a2 Tk W K BE 2 10 T g, 7E Java 1/O K
MEAFIBEA GO, XLRFE KR &AM R TIK, T
FilterInputStream 4 51 4 48 2% 11 2% 4% =X i 1
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Wi 2-28 Fr7x 42 FilterInputStream [ 28 4514 & .

'!sz InputStream

o i o
(& FilterInputStream | () FileInputStream i
i

T

Q;? BufferedInputStream i

A 2-28 FilterInputStream #9 % 4 #) B

InputStream 5t & LA % 4144 /7 #E 1) T FileInputStream 2 BRAKAfF, BB T
SR T A D FilterInputStream S A R F M M €4, 'L T InputStream K] iy
0, 3F HFH InputStream X 52 H1 15| H ; BufferedInputStream J& B 44 i) % 1ffi 5% 52
P, B4 InputStream SN T Thak, XA et A% IS (15 F 3t £ 645 InputStream i3 X )
BKIEGFHEEALFET, MEFEZHOERE. SXANEGRLXAFLAUDBRNESR
LineNumberInputStream 2§, ‘& ) 15 F i 2 48 = 4% 47 S BCE 8 i D g, ‘EATT#F ik InputStream
HKHsR T IhAE, BCEIRTT T MERE.

2.8 EfERER SEIhRE XS

He 11 4% 15 3 AL A A — AN At 2 B (Wrapper), ENTHI1EHE DA ZE
B MR RAER, EREHENMERRBEAN K. ERSEANENLEE
B—ANEOEBRA DD, EMEHRRETSREDOREBNETFHNEK; Ml
s B A B B R o R O, MRRERFEFNED, BEHEEEEXNREK
Tifk, BRSO EE N R A R R . BT LUK AR H R AR .

AZERK AL, MJava A /O BELEW TG R, EBENH T A /O MK
HK IO MEATHEFR, BENHT KT VO BB —L Tk,
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JmAB[a)RR

WA ERREFRAR, RHE Java FEMBHE, FY Java REFEES,
AFY G KGR KU L o A4 16 R V40 A 48 Tava o 4 0 i) Hh B 6 A 4 JE IR
TRF THEE): Java HEW BB ILHBRBKROX D, Java PAEFEERDIHE.
BLep SO B R AT FEFFR Java web F2 5 I 7] e & AR 7E G TS (9 LA #L7 . — 4 HTTP
ERE AT gD 2. L {6 38E %R HH B o SC G 00 o) 2%

3.1 JLME DARISHE

-

311 A AER

ARERFHBARE — AW, BRI 2 EHD? RAOTEREER 52 HEEE
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A il B A 20 (6 B AL R e R AT 2 B B AR (K 75 5 1, X ERRE S th R AT
AKGERHIES. BTFARNESAL, IMESXEEFTHHSKE, TEATEIF
—ANFEA T B T —byte K FK R, BMUBREL SR —LBMETIE, FReibitH
HUE MR IRATH0E S . RATW LAE o S VL R 0% B AR V8 & e h 0838, HARE S EAEWAE T
R ST — R, e R RETE . XA SRR RS . BT AA BUAR
%, NEARRHEENEFEMAT IRV AES T wiG. XEERFLEHFE, HLEX
BEDUR, XEAMBATEFKRELE K NHETDGE R, FEHLMERFSUNE, R
fib 3B = E B ROGE , BATHT LAIR T B ML A AR B B B UL T, XA TR
SRR T .
BT LA B R, G AL F B R AT DA 45 A

WENPEEEBNENETE —NFET, B 8 4 bit, FTARERASHFHFLE
& 0~255 1,

ANRBERRHIFERE, BEH—ANFWREERT
BEAR JOX AT JE b IREA — A H I EE 4544 char, M char F| byte 22045 .

3.1.2 f “&MiF”

AT &MESHFESH, SEBFRLLER, BXUFRBENR? HEHPRMET
LZHEIEHT R, % WA ASCII. ISO-8859-1. GB2312. GBK. UTF-8. UTF-16 . EA]
AT LB E B, EATIE TR B, e B AN R0 5t R DAk SHLIE A R R B
MR . HEHRM#sRIEL, W GB2312. GBK. UTF-8. UTF-16 #a LhFR— N
F, BRATE L B R g DA ROR N F R ? XM ERRBIHAMRRT, BREMZRE
ERREANEEE. TAMENHE T XL REHEN.

1. ASCII 18

253 E L AN & ASCIT 15, RItH 128 4, FH—ANFHHK 7 fiRw, 0~31
EBEEFWmEIT. B4, MR, 32~126 ZITEFER, ATLETESWMATFHEBE
7~ k.
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2. 1S0O-8859-1

128 NMEFFRREARNBHK, T2 1SO A4 ASCII AR B X HIE T — R 5 bR e
RYE ASCII %ifi, EA1/2 1SO-8859-1~1SO-8859-15, ' 1SO-8859-1 s T K% 7Rk
ST, BTUAR #3832 . 1SO-8859-1 348 £ B4 4T, & M FLRE R R 256 NERF .

3. GB2312

ERERE (FEXMANFHREFHERAEY), TENZHHE, S G 5 ¥
& AL~F7, Hd I\ A1~A9 B SX, MILME 682 MFE, M BO~F7 RWFX, 88
6763 NIF

4. GBK

SR (BT WY R, & E KA KD N Windows 95 F 51 5 i 5 19 1 <
WAE, ERHIEN TR GB2312, MAE LN FE, "B I 955 Y5 [ & 8140~FEFE (3
#XXTE), BIEH 23940 ML, B HER R 21003 NF, B KSR A GB2312 A1,
R B GB2312 4 fid i 7 T LUK GBK KM, I H RS EAD.

5. GB18030

EHE (FRLBARFRBFHE), BRENBHFE, TRLESY. W
WEENFHRME, CHRMMES GB2312 MGHA, RALERFME, HELFENAERS%
AR 2.

6. UTF-16

UiE UTF 221#2 ] Unicode (Universal Code %45—H%), ISO iR Bl Q& — /4 3 14 4815
B, R R BT BE S R LU X A kA R AT ME N FREL 48
#%, KT Unicode )74 AT LA S % 4 SCAY . Unicode & Java fl XML [ S5ERl, T
WA/ 48 Unicode 76+ B AL AEAETE R .

UTF-16 BA&E X T Unicode T4 75 i+ B ML MFEE 7. UTF-16 HBA A kFR
Unicode # &, BREKWE R IE, AR A FHEMAT LA ZHRR, FAE

e B2 e
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& 16 A bit, Fridny UTF-16. UTF-16 R FRFIEHE HE, BN FETRR—NFR,
XA KR T /% S # e, X2 Java UL UTF-16 1E 0 W F R EER R — MR E
ERRRA .

7. UTF-8

UTF-16 4~ KMAPNFH RS —NFR, BRER R LIEFHEETE, BREFH
B, AR -MAIFHH-ANFHRUVURSIHAEZARANFTERR, FREZRBK
T, ERAENMSHEEEEARNBFLT, XESHAMEEMKRE, mab’
HUE. T UTF-8 KA T —MARKER, SAMREXEHE ARG FHEKE. RFELEE K F
FFAT LA 1~6 AN 5 4 .

UTF-8 5 LA~ 4w fid i .

WR—ANFH, BEA (B 84L) N 0, BARXE—A ASCI F/F (00~7F).
a] WL, FrH ASCI 4wid &/ UTF-8 T .

WHR—ANFH, P11 sk, RN 1 DN RN EHRFE 5, Fl.
110xxxxx AR ERWNFET UTF-8 FRHFHE FT .

WR—AFA, 10 PR, RNEARE SN, HFEMITERS EE 2 L0F
RHIE 1.

3.2 Java FRERBIIGHR

R THT A 3R T 8 WL LA g i s, TS A Java S kb BRGS0 R A4
Wb B g

3.21 /O HIERHFER R

TAVENE W K gmts T — R AR R REF N R E N ESR b, mEEXA
HEKZEEER V0, XA /0 BFERE VO MM 1/0, W% 1/0 #4765 ¥ & 1L
Web W A BIN4H. B 3-1 & Java P A 1/O @80,

e B3 e
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B 3-1 Java PR /O FlAtGED

Reader K& Java ) /O HEFH MR, M InputStream 2% T4 12K,
InputStreamReader 2Kt £ KB F W B E R HIBF R, & RFRLE VO i F2 o kb B B 31 =
R R B, T B AT B2 BF (AR RS SE LS X EHE StreamDecoder 224, 7E StreamDecoder
FERSILRE P 2 #R SE Charset i . EAEENRE, WRKREHGIEE Charset,
R S A MR h (K BRI AR, Qe o SRR 8 o A8 A GBK 4.

EHREABRMU, FRHORXERL Wrter, FHHIRXHKE OutputStream , il if
OutputStreamWriter % #¢ 7 7 2| 47, W& 3-2 fix.

)5 StreamEncoder

4
1

8) OutputStreamiiriter

B 3-2  OutputStreamWriter 343 5 % 3| 3 %

[FIFE StreamEncoder 28 51 38 75 9 B L7717, 4 4 2 0 2R A 4 P 0 ) b5 e 22 —
BH.

B, T — B ST T SO RS T R

String file = "c:/stream.txt";

String charset = "UTF-8";

/I B PR R

FileOutp&tStream outputStream = new FileOutputStream(file);
OutputStreamWritér writer = new OutputStreamWriter (outputStream, charset) ;

e B4 e
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hey . - .

. writer. wrlte("ﬂﬁgﬁﬁﬂgq“i?ﬁ" .

} flnally { ' L
writer. close()

L neeedee

FileInputStream 1nputStream = new FlleInputStream(f:Lle), L
InputStreamReader reader = new InputStreamReader(lnputSt , charset);

StringBuffer buffer = new StrlngBuffer(),
char[] buf = new char[64], .
int count = 0;
toy | ; , ;
 while ((count = reader.read(buf)) != -1) {

. buffer.append (buffer, 0, count);
) ;
I Finally !

reader.close () ;

}

FERANM N HBEF P & V0 #ER, REEBEER MMM H Charset FRFEE,

— A I EL ) R SRR RN R E TS, OO PR B E RS
BRAGRAD, R g AT AR AE h SO R, TR B R, (B A 5 R A AN B A A
BAERGHER AR, FXHEREINHREFQREE ARSI A SRR ERRT, £
PR I AR AT e AL A 1] A -

3.22 AHFHRIEFHRT

fE Java FFRHER T VO ¥ K4mtB5t, & H M KR Z M2 7E W A7 AT 7/ 2 7 W 3

WERA e, Java FH String RonFRF &, BFTLL String Rt T H LB LW HE, W
TR F TR TR BRRMERE, W AR

String s "IXRE—BRHPCER R
byte[] b s.getBytes ("UTF-8") ;
String n = new String(b, 'UTE-8");

A —A & B L ¥ K FF 1 ByteToCharConverter I CharToByteConverter 28, “E414> 51

ki

AT convertAll 775 A LLSZEL byte[ A1 char[ 1R B4, 0 FAH Frx:

e G5 e
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 ByteToCharConverter charConverter = ByteToCharConverter.getConverter
("UTE-8") ; , -

. chér*c[j = charConverter.convertAll (byteArray) ;

f .CharToByteConverter byteConverter = CharToByteConverter.getConverter
("UTE-8") ; ' ‘ ‘

bytell b = byteCanerter;convertAll(c);

PR L Charset KU, Charset #£ 4 encode 5 decode 43 5%t ¥ char[] byte[]
K145 A0 byte[12 char[|MIA#IG, W F AR 75

Charset charset = Charset.forName ("UTF-8") ;
ByteBuffer byteBuffer = charset.encode (string) ;
CharBuffer charBuffer = charset.decode (byteBuffer) ;

G B 5 AR RS ERE — AN Kb SE Rk, i forName B 4 il 10 75 4, XHEER S5 — %
#E# X, b ByteToCharConverter 1 CharToByteConverter 2 5 75 /@ .

Java H1i8H —4 ByteBuffer 2, B34t —F char fl byte 2 [ (B #e, &A1 ke
BAFERIG S5HG, R — 16bit 19 char #7450 H 2 4 8bit [ byte &7x, BT SE
PRE IR A BB, IR IR KR T 4%, W AR FTR:

ByteBuffer‘heapByteBuffer = ByteBuffer.allocate (1024);
ByteBuffer byteBuffer = heapByteBuffer.putChar (c);

DL EIXEAR PRI T 2 M AAR L4 7 i, RERMNBERMEEER%E—, &
AN & H B I R

3.3 Java PUNfaI 4w RS

RUT 8 T JLA O R gis i X, X B bR 0] F A4 Tava o 4] S B0 4 3 5% R
e BATLL “Tam B ili” XA FHF GBI Java o @740 LU 1SO-8859-1. GB2312.
GBK. UTF-16. UTF-8 %wfig#s X AT .
public static void encode () {
String name = "I am Ei";
toHex (name.toCharArray()) ;

try |
byte[] is08859 = name.getBytes ("ISO-8859-1");

® BB e
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toHex (1508859) ; L
byte[] gb2312 = name.getBytes ("GB2312"); _~;
Boexigto ity . 0 "
byte[] gbk = name.getBytes ("GBK") ;
toHex (gbk) ; . -
byte[] utflé = name.getBytes ("UTF-16");
toHex (utf16) ; '
byte[] utf8 = name.getBytes ("UTF-8");
toHex (utf8) ; k

} catch (UnsupportedEncodingException e) {
‘e.printStackTrace () ;

}
}

WA name 7 RF & FAY 1D Bt A9 LA 2 B A% X BEAT SR AT, #% 3 pk byte 2041, R DL
16 A Hl M . HAEFE —T Java £ 0T BEAT 4 fid 19

B 3-3 & Java 4% 7 H B KK

) @ Encoder B ecoier,
B 3-3 Java b E A
H S HRHE 45 %€ /Y charsetName i@ id Charset.forName(charsetName)#£ % Charset 2, 4
JEHRYE Charset il CharsetEncoder X%, i/l CharsetEncoder.encode X} <44 5 34T 4
. AFKI G DR E XN E]— DR, LIRS REREX LR PR . B 3-4
#& String. getBytes(charsetName)% i it 5 () I8 /5 & .

e B7 e
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EEbyte(]

5AB#ECharset new StringEncoderti&

String StringCoding Charset StringEncoder CharsetEncoder
l.getBytes(charsetName)

2.encode

3.lookupCharset
. 6.x—HESRR | RIEEENRES
Shnisriomtime FfECharset , SEENFAIENMRE
< HmERue  EEREUSE

|mmcharer | Ercoder . KB EOscoder, S

MEEASIETESNREE HE
F|EET CharsetEncoder

&

<

7.encode H 9.BHencodeloop?iE | NG
Bencode mﬁﬁ’?‘m
9. |#EEsoHl , BIFARESCIT
EANGER
iEEByteBuffer <
i)

B 3-4 Java % AEt 5B

ME 3-4 AT LLFE H AR HE charsetName $£ %) Charset 2, REMEX N FZHERE LK
CharsetEncoder, XNKEFTH FRMIBIIRE, X ARNEMFRHFRGELAT FE P E X
T AT SEB GRS, H T CharsetEncoder % % J5 3t 7] LLif Fil encode 77 %% SEBHAG T o XA
#& String.getBytes 4afid /7%, H AWK (40 StreamEncoder) FHERMUKIFX. FHEEA
[F) PR <7 AR5 B A2 4 4 K U THD 199 7°F 5 G B A byte B 1 2

WFFFER “Tam B L7 f char 4% 49 20 61 6d 20 541b 5¢71, THEHAEE #HEARE
F) s B e X A A . 1) 21

3.3.1 #2B8 ISO-8859-1 4wE3

FRFE “Tam FEiL” fH 1SO-8859-1 4wfd, 4mhdst BunE 3-5 fix.

e B8 o
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char]] T49 [ 20 :
’5"'8”59"~’€%?f¢ ......... Iglglg@ ..... @ @@ ________________

byte[]

B 3-5 1SO-8859-1 % 7%

A LLEH, 74 char LT 1S0-8859-1 4wt #4545 K 7 A byte $(41, 1SO-8859-1 &
AL, hor B BEALERAE R 3 1 byte. 3 AR “? 7 FH, FTULES
HELF AR “? 7, RATRESLRH R AT T 1SO-8859-1 XA GG FEM . P UFHEL
it 1S0-8859-1 & ERFER, BEHEBMKZ A “BIRH”, BSEANEKFERFRIBHE.

BT IAE R E M Java HESE RGN F R ERIGHE 2 1SO-8859-1, FrLURE S
HILELAS A, SRS AR EAS B E B4 HIK.

3.3.2 31%H2 GB2312 4%#5

FHE “Tam F1” H GB2312 w5, WS4 RanE 3-6 frn.

i a m

char|] | 49 | 20 ' 61 E x>

[29 | 20 [ el

byte(]

K 3-6 GB2312 %4

GB2312 X} ] Charset /& sun.nio.cs.ext. EUC_CN, [fj %} ] CharsetDecoder 4ifid
& sun.nio.cs.ext. DoubleByte, GB2312 F#F & —* char #| byte 155K, A [F i 7 FF 4 5
MBEXNMERRBEENFRFRXN N FET, RIEHEEKR byte 4. AR WTF:

czZblicZblndex|[char >> 8] + (char & 0xff) |

W R A B AL KT oxff WRXFT, BURBFI . W 8 ALEAHE T
W, AR 8 LLAERNE —AFA, WA

A F (Bb > OxEq) [ // DoubleByte
if (dl - dp < 2)
return CoderResult.OVERFLOW;
da[dpt+] = (byte) (bb >> 8);

e B9 e
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. o da[dp++] = (byte) bb;

] else { /) singleByte

_ if (dl - dp < 1)
- recurn CoderResult OVERFLOW, ,

| dal[dp++] = (byte) bb;

}

AUEH, 8 5 ML mBETRE 5 MET, MHFERRERNES, GB2312
HZHF 6763 MF, FrUl AR FTA W F#EE% F GB2312 4ifd.

3.3.3 #2H8 GBK 4%%3

FRE “Tam #1L” H GBK %ts, g RuE 3-7 Fix.

S e

B 3-7 GBK %

RATREC 2RI, & 3-7 5 GB2312 iS5 R —FEH, %4 GBK 5 GB2312 4l
GiRE—FRK, HULFT LA GBK S HA GB2312 %M, SIS E b 2 —
. ARIME, BEMNHBERKEA—#, GBK AN FFEREL. il RELAS
GB2312 4mtd M F# v UL GBK BEATARID, Sk W A4R .

3.3.4 =B UTF-16 4#3

FRPE “Tam F 11”7 FH UTF-16 4%, iS4 2 3-8 figs.

char]] @

49 20 ,‘:;';
UTF- [6%;”’“* 7777777777777777777777777777777777777777777777777777777777777

bm“Loo‘wloo'zo[oofat

A 3-8 UTF-16 % #
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FH UTF-16 4af¥s char B TBOKR T — %5, BF 598 B A K7 R E R AL 0 28 i A+
T, PXAHFEEBRBENFEN . AN UTF-16 dafB L NKE, AUAUK 7 R/F 8 &AL FR AL $E4T
FAZRHANFT, FFRRmEAME R, MUBER, B TFARAEEXT 2 742
77 XAAE, Big-endian (AL FERT, KALFFAESE) 5K Little-endian (AL F 5 ZE AT,
B AL F AT RSB GG , 76 X 7 B AT S T B A B B i Big-endian if 2 Little-endian,
BT LART T A P54 5 SR 24 BYTE_ORDER_MARK 18, UTF-16 & Z K 16 £7 (2 F%)
KRR UCS-2 B Unicode ##uke 3, S8t ACTK 7 ] BMP 2 4 i) F 15 45 .

3.3.5 %M UTF-8 4wf3

FAFE “Tam FH L7 B UTF-8 4wfd, 4wid4s R uE 3-9 fis.

I a m

char(| [9 [ 2 [61 TR 20

i ] iﬁ@ """""""" @ —

[ 49 [ 20 [t [Ted] 20 [Tes

byte[]

A 3-9 UTF-8 % 4%
UTF-16 BARGMEAEME, HEXMNELHWHEHANFZRFEBKRT —%, XLEMBIR
W T B, F4h UTF-16 XA TS, RNEEXT A F2F 0 9 i (8 34T R B, R
6] B — N F AR (E AR, S5 T ) BT A RS AR K 2 B . 10 UTF-8 NAEAEIX 4615 @, UTF-8
XTERFFEEAFRFNRA N F RN, MNFERA=ZAFEHER.

3.3.6 UTF-8 4f0{LH0 K B

private CoderResult encodeArrayloop (CharBuffer src,ByteBuffer dst) {

char[] sa = src.array():

int sp = src.arrayOffset() + src.position():;

int sl = sre.arravoffset () 4 src.'limit();

byte[] da = dst.array():

int dp = dst.arrayOffset() + dst.position():;

int.dl = dst,arrayOffset () + dst. limit();

int d1ASCII = dp + Math.min(sl —sp, di - doje
//ASCII FRAHMmG, HBESH
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while (dp < d1ASCII && sal[sp] < '\u0080')
da[dpt+] = (byte) salsp++]:
while (sp < sl) {

char c = salspl:

18 (e < 0x%80) |
//ASCII ¥/ T 0x80 HE 1 bytes,7 bits R
if (dp >= dl)

return overflow(src, sp, dst, dp);

da[dp++] = (byte)c;

} else 1if (c < 0Ox800) ({
//BSCII fB/NF 0x800 H#E 2 bytes,11 bits ®Rr
if (dl - dp < 2)

return overftlow(sre, sp, dst, dp):

dafdp++] = (byte) (0xcO | (c >> 6)):

dal[dpt+] = (byte) (0x80 | (c & 0x3Ff)):
} else if (Character.isSurrogate(c)) |
/ /BN

if (sgp == null)
Sgp = new Surrogate.Parser():
int uc = sgp.parse(c, sa, sp, sl);
if (uc < 0) ¢{
updatePositions{src, sp, dst, dp):
return sgp.error():
}
if (dl = dp < 4
return overtlow(src, sp, dst, dp):;

daldpt+¥] = (byte) (Ox£0 | ((uc >> 18)));
daldp++1 = (byte) (0%80. ] ((uc >> 12) & 0x3£)) ¢
da[dp++] = (byte) (0x80 | ({uc >> " 6) § Ox3f)):
da[dp++] = (byte) (0x80 | (uc & 0x3f)):;
sptt: // 2 ichaps

} else {

//# 3 bytes,16 bits RRn
if (dl - dp < 3)

return overflow(src, sp, dst, dp):
daldpt+t] = (byte) (0xel | ((c >> 12)));

da[dp++] = (byte) (0x80 | ((c >> 6) & 0x3f));
da[dp++] = (byte) (0x80 | (c & Ox3f)):;

}

Spt+;
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}
updatePositions (srec, sp, dst, dp):
return CoderResult.UNDERFLOW;

}

UTF-8 4#f% 5 GBK 1 GB2312 A6, ANHEME, FrUAfERmLE L UTF-8 %
LU, FrUATEAEE P SCFFFRT UTF-8 4w fid LB H AR,

3.3.7 LIS AY LI

Xt SCF R LA g g #s AR e AL FE, GB2312 5 GBK ZwFE#LI2K1L, {22 GBK & [
HK, CERAEFIENFEFZR, Pl GB2312 5 GBK HL#, Ni%ik# GBK. UTF-16 5
UTF-8 #4242 Unicode 4wt%, ST AN KR, AHXS R UTF-16 4D F &
L, FRHBFHMHERRERSR, TP RRERELT. CESERMBEN A
R, BT CABEAT R R 9 2 TR AR D) 3, 1 Java B N 7 GRS 30K A UTF-16 i . B
RENEETEMEE 2 A LR, BAMBERMAES TR FLTR, —EE TR RAEKRE,
A F UTF-8 EiE A M4, Xt ASCII ZRF KA B FHHEM, B BEANFEHHIR
WAL J5 H R HALFR/F, EmIBME LT GBK Al UTF-16 Z 8, FrLl UTF-8 7E4
B E Mg et BT P, RIEAM P G TR

4 Java Web &0 5 B4R RS

XFAER P IOCRYL, A VO Kt T Kdwmis, fiHECSiRE T Vo S5 &R
i, TRES VO IR ELLEZ ML /0, K ABLEJLFFrA KN R T8 K M 4% 1
Y, T B 20 9 25 A S 0 2 LA 755 h BAE 1, BT DA ) B 0 00 200 B 8 5 7 51046 o
o 1E Java TR E AT B4 A 4K A Serializable M.

KRN, RETAREEE —RXAERNERR PN EEATE, RYLH
B — A REBEBIMNEES Cookie K/, W/ Maibimi, Mt ikBEARRKIE
GHIE, REGEFRBRBD T, BRIFBERSFHE. FHENEHRERZ A8
FHFRELGAEZE N2 FH TR WD HE String.length(), T I B 1D B 4L 1)
FHE. B, H ab WA FROBELEMBLEZR —DFEOFEH, BRFEHEMFHEA

e 73 e



RN Java Web F RN E

B A, ERW R R UTF-8 4af, X ANAF BRI 25 B 5 4850 40 A5 7T B & 38 Rl = A 88
WEKF. FFERIERE, BRKF 1234567 WR YR F R KF4, KA UTF-8 K 4mhg &
7 AFA, R UTF-16 i & FH 14 ANFY, ERIEE 4K int BB FREERAE
B 4 NFREME. TUE —BXEARKRD, BEERAGHKERRERXK, BIFR—
FERFFFRAARNR R R B A KSR, FTUNFEREZ — 2 BEERmEAR,

FE AR, PR % BT 2 BATAE B R AN A G R A A AN ER, B
PR B AR RK? BAVEE, HEVEIEREREZL 0 F 1 BARK, Ba—MRE,
ERREZ LA 0 M 1 ? RIAEBERHNFHEUAFERBIKN, G, 78 Java
WOV AN T RFLE VAL S B B 3 R 28120 A1 23453, 16 B Z 6bd8 A1 5d9d,
Wt R IX A 5 2 X N ME— R ORI . Java P — char £ 16 4 bit, 4T HEA
FH, FTUBAMNNFH char R RERGFET HHAMEST 4 AFHREE.

XA ERTE )G, BATE —F Java Web 0B L8 4h 75 7] f6 & 77 76 G B B e .

FH P D330 028 i A A2 — AN HTTP 8 3K, 75 B2 47 7F 4 55 () 2 77 /& URL. Cookie . Paramiter.
Jik 55 % i B W B HTTP % 3K J5 24T HTTP #HiX, H+ URI. Cookie 1 POST XS ¥F
B, AR 55 48 i v) B8 I T 1 A R P ) B —— A B mR R % A D A S A S
fF, IXEEHE E AT REAFAE SRS L, 24 Serviet BRI A IERWEIEE, FEHIX LK
W P g8 i Socket & 3% B A SR A3 YT 28 B, B2 B VT B8 AR A RN SCA . IX 6T R
WK 3-10 Fi7s.

B/ a8 Jif 55 ¥ Servlet Engine

Request@iig Requesti§:
Q§

Socketifi )
& 1 Q >
)

y 4 M
Response s Responsedgit

Request Data

HTTPHMSf#HfT

St

{

A 3-10 —k HTTP # £ 6 % & 7 4
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— WK HTTP % KR % #1075 5 B R i, e 19 AR 05 BRI A4 7 F i & i id

3.4.1 URL B4R #RAT

FA 4225 —A URL, XA URL FAJREFFES X, HLFERE, WX X4 URL i
ITHTE? R 2N KIS ? X K iEis? B 3-11 A48 7 URL B9 JLANHBER 5 .

URL
& N
e
~
Http:/l localhost : 5050 [examples [ serviets/serviet /B 2 author=&L
A & A A A £
scheme Domain Port Context Path Servlet Path Path Info  Query String

A 3-11 URL #JUANZ R 2R 5
B Tomcat /£ 4 Servlet Engine A, ‘& A1143 Hil Xt B ) F [ 1X L6 g & A .

Port %f W 7E Tomcat f{J<Connector port="8080"/>Hfit &, Ifi Context Path 7E<Context
path="/examples"/>" it &, Servlet Path 7£ Web N F ] web.xml H ffj<url-pattern>H it & ,
PathInfo /& FA11% 3K 9 B A& 1) Servlet, QueryString /& T A% 1% IS H. 7 B X B 7E 3 W 4%
BEHBEWMA URL, FrLAE#Eid Get HikiEKRE, WHRE POST H¥EEKE, QueryString
Wl ot R 87 KA B MR &5 280, XNBESF A4 .

<servlet-mapping>

<servlet-name>junshanExample</servlet-name>

<url-pattern>/servlets/servlet/*</url-pattern>
</servlet-mapping>

/& 3-11 % PathInfo I QueryString #84F HHEL T H13C, 4 BATEH %048 H e A ix A
URL i, 7E 30 Y 2% i A0 IR 45 2% o 45 G 4] 4 B9 R A A IX AN URL MB? 29 T RAEN WA E E 4
4505 URL 1, BA13%EFF Firefox ¥ Y #% 18 it HTTPFox i #4F W 82, A117E K i) URL #5E B
W2, LLF & HTTP:/localhost:8080/examples/servlets/servlet/ & Ll 2author=7F LI 7E # X
Firefox 3.6.12 M S5 R, W& 3-12 fros.

Method Result Type URL
GET 200 text/html http://localhost:8080/examples/serviets/serviet/%E5%90969B%E5%B1%B1 2author =% BEIFDCI%ED

B 3-12 HTTPFox # X £ %
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A WL EI % 45 3R 53 51 2 e5 90 9b e5 bl bl Fil be fd ¢9 bd, 2[5 b — ¥ ) 4 55 1] 411,
PathInfo /& UTF-8 %if5, i QueryString /& GBK %ifd, &F Wit 42L%H “%”, 2 URL
M4 5 KLTE RFC3986 RJ 41, ) Y 2% 4 B3 URL # 3F ASCII 5 75 4 R 5 Fh 4 b X 40 8 7k 16
EHEF SER A 16 BEBIRRIFWRON E “%”, FrolE4&H URL Bk T W 3-12 Ff
ZN:E 5w

MINEOL T, T3 IE BAR M gmAD 4 B R —FE, it IE 3 %58 DS % URL i3]
kg, £ “EWM - “BWLK” —~ “HE” BEE “ %% UTF-8 URL” TE TR AT LLBLY o

BT AR 45 R AT 40, B YA 885t PathInfo A1 QueryString K42 A —FEH, A [FH
W B2 %) PathInfo F 4w A0 AT REAS —HE, 3 3 vof IR 25 52 B0 AR RS 5 A% T 4Rk 14 DRt RNIE:
fITLA Tomcat A #IF — T, Tomecat B FIX A URL &t 4] 75 11 .

fENT I R URL /Z7E org.apache.coyote. HTTP11.InternalInputBuffer fJ parseRequestLine
TE AT, XA IR K URL ) byte[]# B 3 org.apache.coyote.Request [ #H
REEF . XEK URL 3R 2 byte # X, ¥ char &7 org.apache.catalina.connector.
CoyoteAdapter ] convertURI J7 ¥ 7 52 i ¢ «

protected void convertURI (MessageBytes uri, Request request) throws Exception {
ByteChunk bc = uri.getByteChunk() ;
int length = bc.getLength () ;
CharChunk cc = uri.getCharChunk() ;
cc.allocate (length, -1);
String enc = connector.getURIEncoding () ;

if (enc != null) ¢
B2CConverter conv = request.getURIConverter () ;
try |
if (conv == null) {

conv = new B2CConverter (enc) ;
request.setURIConverter (conv) ;
}
} catch (10Exception e) (. .}
if (conwv I= null) [
try {
conv.convert (be, cc, cc.getBuffer () .length - cc.getEnd()) ;
uri,.setChars (cc.getBuffer(), cc.getStart(), cc.getLength()) ;
return:
} catch (IOException e) (...}
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}
}

// Default encoding: fast conversion
byte[] bbuf = bc.getBuffer();
char[] cbuf = cc.getBuffer():
int start = bc.getStart():
for (int 1 0; 1 < length; it+) ({
cbufi] (char) (bbuf[i + start] & OxfEf):;

}
uri.setChars(cbuf, 0, length);

}

M _E T ARRS AT AN, X URL F) URI #842> BEAT 855 1) A 27 4£ & 7E connector [
<Connector URIEncoding="UTF-8”/>H & X (], W REH E X, M2 K LLERNG G
1SO-8859-1 fi##fr. Fr Ll R4 o 3 URL i &F#° URIEncoding ¥ & & UTF-8 4w fd .

QueryString X WA f##7 ? GET 73X HTTP &K ) QueryString 55 POST 753X HTTP &
KK 2 A S AR 2 AE 4 Parameters fRA7 I, #BiHIL request.getParameter SRV H{H . X &
fITH RS JE #F request.getParameter 77558 — R B A FI I HEAT 9 . request.getParameter J5 %
¥ F s <538 ) org.apache.catalina.connector.Request ] parseParameters J7 1% o iIX AN J5 7%
¥4 Xt GET Ml POST 7 RAL# IS HAT AN, EREMNMBDFRHERTRA .,
POST F H RS K 7E R 44, QueryString RS F R ZEW E LW ? EA S 2l
it HTTP [ Header £ | R 453 ¥, JF HAM7E URL th, 27 URI MIFEE 7 FFE W ?
MBI T 300 9 28 %) PathInfo F1 QueryString F 4 85 K BUAS ] F) 4w 2 4 =X wT LS WU 281 A 1) <7 F
EHEBASRE M. WHZXFE, QueryString KIS FFHE E 4 & Header
ContentType & X ] Charset, At 2ERIN 1SO-8859-1, EA{FH ContentType & 1%
2 #4 connector fj<Connector URIEncoding="UTF-8” useBodyEncodingForURI="true”/>*
f) useBodyEncodingForURI ¥ & W true. XAMEC BTN & FH RAGEATERE, B
AR X #A URI # K H BodyEncoding #f 47 f# 15, 1N X /& X} QueryString {f H
BodyEncoding f##5, iX— R ERFHIER.

M L) URL it fERE, LWRESR, 1 H Y6 M I A B JRATEN H
RFrhRe e MR, B CLZEIRATT A B A2 P o B 18 & i S 7 URL 1 4E ASCIT %

5, ARIRATRE <AL 2 AL R) B . 2498 78 AT B ARk 45 28 Ui B 4F % & <Connector/> 1 ]
URIEncoding il useBodyEncodingForURI /3% .
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3.4.2 HTTP Header B4 %53

HE R —A HTTP KA, BT L URL 4ME AT RS2 76 Header 4% 3% o Ath
2%, W Cookie. redirectPath %, X /¥ B 1 1R 7 B th & 72 7E 4 9 1) 5%, Tomecat
X EATT B A MRS R E 2

Xt Header " B TRUBEAT i A9 th 2 76 8 ] request.getHeader it #EAT (4, 01 523% 3K [ Header
TS MRS U i MessageBytes [ toString 779, X AN /774 M byte B char %544 48
BRI G A5 2 1SO-8859-1, T RATLAAER B Header (I ABMRADHE N, HTF LA 5 R 1%
E i Header P 4F ASCI ‘FR T & 2 2 HELIG.

HATFEA N Header W2 FIFE M6 HE, ANELE Header 4% dE ASCII 45, i —
SEFE AL, T LAEKIX A org.apache.catalina.util. URLEncoder 43#4, RIGEINE
Header 1, XHAEN W AT RS B/AERTEPRASEREET, BATE V)X Lo 15 i
T AR Y ) F R MRS B 4T 7 .

3.4.3 POST REM AT

R 32 2] T POST R 53R 38 19 2 B i AR 75 2 75 55 — WK FH request.getParameter it % 4
ff, POST R¥ESHfti# )75 QueryString N, T &Mid HTTP i1 BODY £ it 5 it 4
it (K9 o 24 BAI7E T T b 86 o R A8 44 L I 30 W %8 9 S5 AR 4B ContentType ) Charset 4 i i 2%
MNEBFESHORAT R, RIFRTBIIRS#0, 76075 289 FIRE 2 ContentType
K 7R R AT ARAD . BT LB L POST R M SH — AL HIL I, T HXAZH
LRI RBATE CREN, 7TLUEL request.setCharacterEncoding(charset) K # & .

TR, R—EEES — RMHA request.getParameter 75 ¥ 2 77 &t & & request.
setCharacterEncoding(charset), 5 W/R# POST F HEAT KA HIE AT e L ELIS . 2
FAETT K Feiba HELMT 38 B3 X A i B8, FHIXAMHE S FF R — N33 H il i POST 3 #48
AT B BIIR S50, 1E 2 IR %5 4 request.getParameter HX 73 (4 ¥ 38 £ 2 ELAD, TOiH
i) ContentType %592 GBK, ifii HL4 75 & B 3 U 58 76 4 3% B4 2 B O 2 43X AN 7 74 o 4%
H GBK R4mt5H, B4 ¥ LB action M POST B GET %3R5, ME URL T value
MR R GBK ibD )5 i+ /B 45 - . BT LUHERR T 30 00 58 38 B ) S, 25 2 R L 7 MR
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Parameter I HUEL T i), {H 2@ it request.getCharacterEncoding iR [F] {1 45 Rt 2 GBK,
XiEEEEEAREHM. 5B RERRAKIN, fEHESKRE CharacterEncoding Z AT,
request T2 f# T 7 Parameter, M H &% 1SO-8859-1 4mfd KM, &L A &K A H
TN T —A Filter, 1 HAEIX/ Filter 1 fi| request.getParameter /7%, SHAKRF R E
CharacterEncoding 2 i, #% M 1SO-8859-1 4wt TS . (HRMBERM T —MN&EE
FIEL S, i /& Tomcat 7Ef# #T Parameter 2 ¥ 4E & Z #I 4 K HX Header /) content-type i 3K 3k,
Jf HEI A IX 4™ content-type H ] charset fH, 7EERINIELL T W K ARFERA form R ERS, 2
A content-type 7= AL &4 charset /5 B I, Tomcat FXBAVIS I T -

public static String getCharsetFromContentType (String contentiype) [
if (contentType == null) ‘ !
return (null);
int start = contentType.indexOf ("charset=");
if (start < 0)
return (null):;
String encoding = contentType.substring(start + 8);
int end = encoding.indexOf (';'):
if (end >= 0)
encoding = encoding.substring(0, end):
encoding = encoding.trim() ;
if ((encoding.length() > 2) && (encoding.ctartsWith (F\"%))
&& (encoding.endsWith("\"")))
encoding = encoding.substring(l, encoding.length() - 1);
return (encoding.trim()):

}

B LLAn SR %4 W B request.setCharacterEncoding(charset), B4 % B3R 38 19 ¥4 ¥ 2 3%
RSB NGmts 7 AR -

Fi4h, EXF multipart/form-data KA KIS %, R LAAK RS, [FFEWEAEH
ContentType & X FFFEmIG. ERHERKHTE, E~EXHRHAFETRAT LR
MR 45 28 M A IR I H 3K, XANSEIFEAE YW LA/, M IE g2 755 ST N &GN
#| parameters I, Q1R A XA A B G 54 2 F BRI 4w i 1SO-8859-1 K 4w A4 .

3.44 HTTP BODY B 4mfiEs3

AP IERBRIE S RIS, XK A% IE i Response iR [F] 45 2 7 b i U 2%,

e 79 o



RANDHT Java Web i AR A%

XA R S B 22 o 0 7 B ) BE 2R AT AT, S AR RS - RF 42T LB T response.setCharacter
Encoding KR E, B¥SHEiE request. getCharacterEncoding I8, 3F Hi# il Header [
Content-Type & [F] 2 7 ¥, 3 %2 2% #2213 [5] () Socket ¥ i #5383 Content-Type ¥ charset
KAERS . 1R HTTP Header ' Content-Type ¥ X & charset, HF-4 Bl i 28 51 45 42
HTML ff] <meta HTTP-equiv="Content-Type" content="text/html; charset=GBK" />t [{]
charset KA . W R W EFH &L, A4 U 285548 B BRIA K 9 B SR R 7Y

V7 i) H e P AR R 3 i % 7 3 TDBC KB R SR IK, FI IDBC 3K 77 B804 B A0 5048 1
B4R EF — 2, 7T LUE I B E JDBC URL K $§5E, &l MySQL: url="jdbc:mysql://localhost:
3306/DB?useUnicode=true&characterEncoding=GBK" .

3.5 JS PRYGRASIEIA

ZHTHY Web N IS $#4E BT 7 3R (015 BUBOR B2 , Tt LRI IS K55 K B
B g ) B DLW B KA TS HR G 1) A LR L

3.5.1 4MERSIN JS XX

WRAE— AN IS SRR AR RS,

<html>
<head>
<script src-="statics/javascript/script.js" charset="gbk"></script>

GIN—A script.js BIA, XA G TG,

document.write ("XE—EHF L") ;

//document.getElementById('testid').innerHTML = '"iXE—BHir:;

XIS 2R script &6 W H charset, ¥ 885t £ LAY AT IX A T2 B9 BRA B A5 E BT X A
IS XXM, W RAMERH IS SCHF M i ke X5 24 0 T T I X — 3, IR A 7T LR B ix
A charseto {HZ IR script.js ARG IGH% R 5 487 THE AR —5, 40 script.js /& UTF-8
G 51T DT TH /2 GBK W%, T 9 8 B o SO N Bk 2 A5 B EL S
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3.5.2 JS #Y URL %3

it IS RERS AR URL BN EZ W KRR LK, WEHRLE Ajax K
http_request.open('GET', url, true) A, URL MI4mf37E IE T 2#FERAEF R NGIL, MWE
Firefox FMI& UTF-8 %f%. 54h, ARK JS HEZR AT REXT URL M4 BB —H. A
204 G B TS (9 URL % 5 0] &30 ?

SRR b JS AL URL 4l =R, REERTX=RE, EAX LA EML
H JS B URL BLAS 1) T

1. escape()

XA KB R ASCIL 8/, BF. BARKS (X + - ./ @ _) VSHAMTE 7/
L% Unicode 4ifS{E, 3 HAEEGRMSMER M L “%u”, WHE 3-13 Fims.

B 2K AN P SCE R R T %20 F1%u541B%usSC71, S it unescape() ik %5, 11 & 3-14
Fi7R o

y escape(”I am El*) » unescape{“I%2@am%2eBuS4IBRUSCTIY)
*I%208mR%20%u541BRLSCTIY *T am ELU

> >

B 3-13  escape() i £ B 3-14 unescape() 3%

T K4 IR 7 5 B # Unicode S BB R LAIBE S B8] DA 9 55 B 7 4 48 1O AN S T HH B
BERE R, 75 ik 55 i 8 3 AR 55 2 Hosk wT DLk G BLAG 1 7

R, escape()Ml unescape() L N ECMAScript v3 Fr#E MER T, URL f %55 A LA
F encodeURI F1 encodeURIComponent K AL %k .

2. encodeURI()

b escape()#H kb , encodeURI() /& B IE f1 JS ISk X URL 4% 65 ) 2R %0, ‘& 7 LA > URL
FHERE (BT SRR, i #8&' ' ()*+,-./:;=2@ _~0-9a-zA-Z) #4T UTF-8
b, FEBNEEMNLE “%”, WE 3-15 fix.

> encodeURI{"HTTP://1ocal (BOB6/ examples/serviets/ /8l 2au ~=Bdg=1:10+a"0,ci@e/ FEE™)
"HTTP://localhost : 8888/ azrpl= /serviets/ let/%E g%"‘“BB% 5%81381 author ’% 5%"("% B% 5%E1%B18g~1:16+a ' b, cdBe/F58"
> |

B 3-15 encodeURI()&
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f# 8 1L decodeURI R %, 1l 3-16 Fizxs.

> decodeURI("HTTR: //localhost: 3880/ examples/servliets/serviet/XESXO0XOBRESKBIXB1 Yauthor =HE SXOOXUBRESEBINB18q~1:106+a3" b, cd@e/F3H")
"HTTP://localhost : 8082/ examples/serviets/servlet/ B rauthor=81l|12q=1:10+a'b, cde/ FH8E"
>

B 3-16 decodeURI() & #

3. encodeURIComponent()

encodeURIComponent()iX /> B £ tb encodeURIOH S IEEM K, BB T X! () *-.
~0-9 a-z A-Z X)L F RGN, HATE FRE ML, XARECEEH T % —4 URL
L — N SEIRAE S — 4 URL F, & 3-17 frs.

» “httpif/localhost/serviet?ref="+encodeURIComponent{ 'HTTP://localhost/serviet ‘Eu ?a=cBa=b'}
“"http://localhost/servliet Jref=HTTPR3A%IFR2F localhost%2Fserv]et¥2 FEESROBKOARESHB1XB1%3F a%30c%26a%30b"
>

B 3-17 encodeURIComponent() & #

'E AT LL¥ HTTP://localhost/serviet/F Ll 2a=c&a=b £k — NS HUKLE H — URL H,
W RA AT encodeURIComponent()4wfi%, J& i URL H i) “&” 44 5 AT i URL {152
Bt . #9381 decodeURIComponent(), 1/ 3-18 7o
> “http://localhost/serviet Iref="+decodeURIComponent ( ‘HTTPEIARIFR2F localhostH2F servl et 2 FXE SROOROBRESKB 1XBINIF aX3DCcX262%30b " )

“http://localhost/serviet Pref=HTTP://localhost/serviet /&) a=cRa=b"
>

B 3-18 decodeURIComponent % %k

4. Java 5 JS RRBQIA

U TE BT U6 B = AN R BOER R TS SRACER G, R IS HEAT T 4D, B4 GREE ) F A4 B R
% U J5 AT LAE I Java SRARFS, A4 Java X/E A fRALIE ? :

FATENE, Java WAL E URL 4GS B2, 492 java.net. URLEncoder Fl
java.net. URLDecoder. XM ANKA] LUK T H “%” I UTF-8 #&4E H UTF-8 fi#f5%, MIififE 3
JRUEH)F#F. &F URLEncoder MIVEFL YR AT LA&Z BL, URLEncoder 52 {5 [ 4% Bk 7 7% 2 /b
T IS 2R HIFFBRFF . Java ¥ URLEncoder 1 URLDecoder 5 Ri%h JS X [ 2
encodeURIComponent 1 decodeURIComponent. ¥£&, WIH A4 A encodeURIComponent
Gihd s, BIMR%5 i H URLDecoder RS TTfES HBLELRD, —ERF N EHRMLAR A 5
FBUN, IS i BRINRE UTF-8 S, 1Mk 55 it o SCARHS — R %0 /2 GBK B(#% GB2313, 7Ll
M encodeURIComponent 45 J5 f& UTF-8, 1M Java Fl GBK 20 5 AR A%, vk iy p i
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fHl encodeURIComponent B X %if5%. 4 encodeURIComponent(encodeURIComponent(str)),
IXFELE Java ¥ il i request.getParamter()H GBK fi# 4 J5 BU 15 ik /& UTF-8 4at3 1 F75 & ,
W Java iR B HX N FERFE, HH UTF-8 S —R, MEREXANMEREZE@L IS
W H B AT, B A XA UTF-8 #4478 7] DL H B 7E 5 i 1IE % 2R .

3.5.3 HthFEEHmDAIMTT

Bx 7 URL FMIZS¥gmtd ) @A, 7EMRS Wik 1R 2 17 vl REfAfE S bD, G0l A7 ik
B XML+ Velocity #8518, JSP & M £ ¥ 7 3 BB e 4% .

XML 3L AT DA 1 3 B Sk ok il 52 g 5 4 X

<?xml version="1.0" encoding="UTF-8"?>

Velocity 4% 1% & ga 5 4% K :

services.VelocityService.input.encoding=UTF-8

JSP & B 4m g% X

<%@page contentType="text/html; charset=UTF-8"%>

3.6 ERE@SHT

FETHRT Java Web HARETR BMASHIHTTJ5, T HE— T L RATVEE R — L8 FL Y 1
ZE AR . HILEL W AR TE char ] byte B byte B char % 4 b 4 % i A A5 1) 7 75 4
A—BREK, BT —REEY KL RS, FTLLH AL D R X 2 4R B e 2 WA 2R 4
HILT R, R T SR LA R B SR BEAT 4 HT

3.6.1 HXTHTEAFENFHR

Blan, FRrE W RER!” BT “10£ 101 »7£; 7, Fbgit W& 3-19 Bz,

FHRHBEMRBN AN FHESHEFRHFES RPN FERT BEAREREL, i
IER T Ve s S I T TS IR 2N
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i} ! ®
char[] ' 6211
GBK Wé"_i, ,,,,,,,,,,,,, @ ,,,,,,,,,,,,, @@ _____________
byte|] ;

180-8854-1
523 l AAAAAAAAAAAAA @ ,,,,,,,,,,,,,,

B3-19 PXERTARESGTH

3.6.2 —PIXNFTRH—1TES

Blan, F4F& “Wg! ER!” BT “? 222227, HGIEREWE 3-20 FiR.

i ! ®
char]] 6dds .
1S0-8859-1
=71 3 -@ -----
byte|] }
1S0-8859-1
.2

B 320 —ARFER—AFAF

B rh SCR T SRS & A ST SO 1SO-8859-1 4Rt 5, BT FHABRT “?2 7, X
=24 1S0-8859-1 AT 4R it i B B AERSEEE A F /R 4 —H 3f £~, X5k
REH T “2BiR”, Frf 1SO-8859-1 NNHIIFEHFHERT “2 7,

363 —ANFTHA A ES

Bln, FRE W RER!” BRT “?22222222227227 GEIEOE
3-21 fizR.
EAE OB R, XA B KRS, ERILFHE —RWIBERH SRR S H
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PR SCERER “? 7 RE, HIXME L EFHEE T RGP, R IG5 5
R AT .

ISO-8859-1
#75

GBK 4%

GBK #7%

B 3-21 —AXFERHBANNF

3.64 —MAIEEMIEMREID

BH— MG RAERNEIT request.getParameter IKENS HE I, HERA
' String value = request.getParameter (name) ;
SHIEL, (B A T K-

String value = String(request.getParameter (name) .getByte‘é ("ISO-8859-1"),
"GBK") H - .

fEHT I B value R 2 IEFEIN T 70, XMELREAERKIE? EEF B 3-22.

XFE SR IX AR, 1SO-8859-1 FERFEM4ILIEEZ 0000~00FF, [F#FF—AF3
FR) 4 B ¥ AR G I o X PR MR AE T 46 A 1SO-8859-1 84T 4 A 1 A AL 1T LA AR 35 4 52 B0
“AAR”, BRRPIUFRELIT ML, SR “9R” T WAKMFER, EETFH
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Hi Bt 1SO-8859-1, S5 RBL “47 7 FF I SCF BB XA & e —i2, AT S RI 4T 41 Ak
T—ANIEMEN T . BRRERIE IEFHANF, E2IERARNE XA E % KR
BSEME, FHXP RGN T — RSG5 B, XM HBELE N E A Tomcat
I HC & A4 useBodyEncodingForURI Ft B IS A W & A “true”, M & B EE — KR I

ISO-8859-1 AR .

char[]

6dds | 01

e i
byte[] cc ‘ d4 ] a3 al | ce ; d2
2 = J5
char[] cc l d4 l a3 l al , ce d2
i 8 £ i i O
1S0-8850-1 n
wH - | 477 & <|—17

byte(][ cc [ d4 [ a3 | al [ce [@ [

csx #% |

char(] ’

ATEEALG T ILME RmGmXMX 5, RENHT XEF KL GELRR,
BB TEMKERT . EENAT Java WL 7 &85 K A% H B, LLRK Java o & sz
PLXS G b (9 SCHF o IF LA 4% 1/0 9 I s 40 T HTTP 3 3K P #E4n F5 9 77 , LA & Tomcat

£ e

A

[6dds | [ o1 | 6211 |
#j ! *

B 3-22 —#REFHEHRD

- HTTP Uh i BT o B Ja 20 A 77 AT 38 21 At BLAD ) 1 1S B0 A9 SRR

LR b, BRGSO, SR R Ly & 5] R D,
AR5 B 15 B RS 5 R DAL FR) 1 77 30 2 A7 1 0008 0 A R e B0 P 4 A i i
PRE B b 33K 2 77 45 97 A R A X L 0 £ HE 4 B G R I R I RS B o R IE R B

Rt 2, G PR BRI B R R AT & B =
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Javac fmiF/RIE

Java iIEERMELYTERBRKW—I1EST T, ZHUXFER, HFAMNNENXITES
5K, BIE Java AR M — LS, AR 24 Java FRF RESIR A4 HHE 2, 0 JIDK.
J2EE. J2ME. JavaEE. JVM % . BHH HIK —LEF, W groove. scale &, EAI1EIK
1 Java B ARR, XESFLUAR Java FIFEF N A HEEZEITE JVM 1, Java fl JVM
NEHAKFRE?

BTA%NIE Java TS A Java i 5 A, XANVEEAHIR T Java 185 5 H W L2187 % M5
%, T Java BN A Java EIIHLHTE, [FFE Java BRUVLIE R Java iE& 5 HIEA & —[A]
H, ENEA B O ENE R BRSO, B AT AR AT R R AR R . FR A 0 A
AERF Java HE VAL IUGE M. B Java EFANLAYEEN 0 ? X MES B H Javac 4aiF 28Kk
SER. BERESB R Java 1B S IE AL AL Java BRINLE S MIE, 5B “BIE7 TR,

AERTVEM A 4 Javac WK Java RIVEARISE LA class FHREH) . RK T M3
Javac WITEVEM 4544 ; Javac B LA R4 UEAR, QFIRESNT. BESW. FERHH
# . annotation 4P . FRIERIEVEM A . BUBRWM AT, KB, EE%: Java PUIfTsL
PLAERK, AR el SEBL S 570 A AL Javac &5 HAh 4 F 2% 10 LL LSS
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4.1 Javac Eft4

Javac & —FHERI¥A, ALK —FHEFHVEH R4 — MBS, EHRFEE Y
fEF N E S MRS A S BEMRESRE, W C. CHEFILRIESH L
VERS B R H AR LA, XA EARHLE SR CPU HERITIIESEA ., Xiig4 4
FHARKEN MBS, XFMESHEIBESEZRY, ARARTHEREEES
HAspLaR . BARXFHLSEIATIER M, ERGAKRPEGF T, I RXAL K
AT B T T LSS AT A, FTAA A T RiFR0 B, B T RiERA G TS
RTRAZHRERBEES. '

MEMBEX LR, BTRERAETEFESRESE, FhmFREALMLEY
B — AN MABEE kK, Javac K4 iF M RK Java XFpxt A JE% KIFHHBIES
G BE T BT B WL ERAE W I —FPiBE S . ERXMIES AR ST EAMNEN, EE0E
AFEFE AFEFERHE. WAHERARME, FRFEIRZRMEN, XAMESH
B IVM R FER, T Javac BIAESS 3t 2K Java AR IE S5 # R TVM BE9 R 5 19— FhiE
5o RIEHIVM K IVM iE 5 BHLBCE T AL B R B I HL S E S .

FrUlXHEER, Java BEBEHEMIES (W CES) 2— B, X— 2% BRI
T -2 AT8E, BLEM Java ESHNITFRERHE TREZME R XLHHT, 4
Java EF HIPATHFE LR, XWMHER T Java B = 84,

WK 4-1 iR, Javac FIMESS R 2K Java YIS 4% % K Java F4558, HELE JVM f
YU B 36, AR _LF B LT M35 4 java SCHE# Bl.class SCHE. T SEhr F 2%
Java MIVRAADEEAL il —E B b I8, XS #HEBFREKRN, A IVM BE%E
FARAEMBRARRTHAER.

4.2 Javac RRiIFBIELRLEN

Javac % B 4% F) 15 F 3K 2 K 75 A Java i 5 P9 A URAR TG 5% AL R AF 2 Tava HEBUHLILTE (9
Java FA7R, 0T SEBLIX AN R M B L T R AL R I SR A (R )
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* class 4

* javasC

ic static void main(Sti
Pubtie:statiz void men(Seigl] 000192 000b name = #11<main>

args) { : 4 .
System.out.printf("junshan ) 90019c 000c descriptor = #12<([Ljava/lang/
say:Hello Word!"); } String;)V> .
00019e 0001 1 field/method attributes:

field/method attribute 0

Java B H AR
Java BIIHLAR

B 4-1 Javac ¥4k

TR 2 Javac iV R LE T AR ER R U A G5 H, 7 S 06 J00 28 il — Mg 1R A%
BB — N EE LR A —FiE B SR LT R L IR, T S X D R, thogk
REAN G AR HIEEARGH . BUERB] T — g A% 2 50 RO 28 E P ., XA SR
N E[FBIR 0 B B4 B3 R BEIX TTIRAE T, BRAVEMZ—F, a4 fedm 2R 42 70 ?

H5E, BEIRIEMRE, —/ANFW ik, B IXEFI P B IRATE X HE
VERBEE, 1 Java FHY if. else. for. while £k, BLHRIMILE if 24k R L8 .
PR R, XA P Bt 2k i R .

WVE S BT B 45 Rt 2 NIRAR S 3k — S VS L B Token 3, BB ARIEBESF, 414k
—HIEVRE RS HE R — N AE . R AR ST S . WRLE R BhiE . MR R 42 R A%,

B, RN IXL Token MBATEZE T, X—PHEMEXLXBHRASAE—EL
ARFFE Java EF MW, W if W)EHRALERE —MRAMEER. RBEALKES
F, BRARFERE, FERGEH/ENRES, HERNEERH.

BIESFTHRERRETE R — M & Java B S HEMHFIEER, $REZNEZ
G HREERREEX, ENEAREESHNEEREH - Eutmpa8E—i,
BABRBATKFE PP E BB B, ABCT B Aok R B8 X 5 2% 5K R 9 5 it
Fo EARTEILM AT A B AT G 0 #2 OB O P AN, X R B A8 IR T E

BETREENIT, BR LI — PP BRI OTER, ERERFEERET, HE
R ERNE ? 15 XTI 2 T AR RIS — e WA . 53 2% A T8 0 B A 3 i 45 B £
TR, AN B B BRATN AT 5 oh, i 2 5 o A S 75 SO A Ok S 0 A 1 ) 19
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BEEM— T — 05, T AMTEGT A,

T8 SCOM AT B 45 R 2 B 2% 18 VR B b R B 1R B 1B v, XY B Java Y, WK% foreach
By for TEAEEH, RFEME, BERR—NMEMLENMBEER, XEEENEE
T H b E S RIEE

e, BEdFHEERBSERTTE, BESRELEEMMSIEER LR,
W — N BRI R B AN — N BUIR G H, BECE BT A B SO E B A S i
J5 F FR TE OB R A 8 R TE SCE ] .

ARAG A 28 B 25 Rt RAERST & Java ERINMTEHFEF BT .. XATEPEERA
HATLL B 4-2 RFTR .

TRIVE S BT BR L4 B XA AR
v y
g Toke s AR
® & @ )
IR AR A R A B 4

A 4-2 Javac 444

Javac B9 & /MEHLE 2 SE B T % Java YRS #£28 B Java F WA 4RSS, FTLA Javac &
BEMA VU KRR, 2R IAES T8 . BIEOTTES. B XA R AR A KR, FEEEIE
A 53 BT IX AN DY AN R R 0 0] 52 R0Ks 5 A 4 AR B S R Y o

4.3 Javac T/ERIBOHT

R 22T T Javac i) — L83 AR R Javac BIRAESE M 4 THE, X — 1B EH 4047
Wil A Java BIURSCAE — 2 — 35 e A B class U R
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431 EESHER

56 L — BB Java KRFE F Javac £ WHTBATAE ST, RARFRENT =4
int BAFE, HhBE=AR—AEOIMEREN, KB TFHFR:

package compile;

/**
* Cifa
* <p/>
* Author By: xulingbo
* Created Date: 2012-1-8 15:47:43
*/
public class Cifa {
int az
int ¢ = a + 1;
}

BAVFIH Javac HiIFMRKMIFXNILK, FF Javac HBEAT T HRLLERME. BIRE Javac
Y% 32 7] LU T OpenIDK 3k F & FIVRG, FR7TLL A S 4 Javac FUVRASIRENE], bl IE
$:98 A IDK | com.sun.tools.javac.main.Main &R F 3 4w 1% 45 %€ K .

AP A com.sun.tools.javac.main.Main HJ compile(String[]) /7 % K 4 1% Cifa XK

public static int compile(String[] args) ({
com.sun.tools.javac.main.Main compiler =
new com.sun.tools.javac.main.Main("javac");
return compiler.compile (args):
}

FEHT Javac WA RIFXANKZ BT, %6F —F Javac X FIaik s #r#R MR 454, Javac
(3 R 40 AT 22 0 8 0 2K R com.sun.tools.javac.parser.Lexer, ‘& B ERIASEB KR
com.sun.tools.javac.parser. Scanner, Scanner £ &AM EE Java JE SO A FRF, KRG T
H A Java & 5 VG Token JF51, ¥ AKIKWE 4-3 Fian.

ATLAE H, BB Factory 42K T PN O A SZILK Scanner 1 JavacParser. X P4
KA HEAA W B FEE % . JavacParser $UE T WELL A R FF & Java 1B S TG E K
A, T A R BUR A KA B A (9 #/E B Scanner 58% . Token $UE T Fif Java B 5 A
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KRB, Names F K A7 1 R 1 #R T I 17 3

B 43 @EoMBERTHEE

IR 53 Hr it 2R 7E JavacParser [ parseCompilationUnit TERSERI, XA TR
HEanr .

public JCTree.JCCompilationUnit parseCompilationUnit() { =
int pos = S.pos(); , . .
JCExpression pid = null;
String dc = S.docComment () ;
JCModifiers mods = null; e
List<JCAnnotation> packageAnnotations = List.nil{){ ;

if (S.token() == MONKEYS AT)
mods = modifiersOpt () ; //fENTIEMI%
if (S.token() == PACKAGE) {//f##T package FHj

if (mods != null) ({
checkNoMods (mods. flags) ;
packageAnnotations = mods. annotations;
mods = null;
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}

S.nextToken () ;

pid = qualident():
accept (SEMI) ;

}
ListBuffer<JCTree> defs = new ListBuffer<JCTree>();

boolean checkForImports = true;
while (S.token() != EOF) ({
if (S.pos() <= errorEndPos) {
/ I BEREEE IR TAE
skip (checkForImports, false, false, false);
if (S.token() == EOF)
break;
i .
if (checkForImports && mods == null && S.token() == IMPORT) ({

defs.append (importDeclaration()) ; //f#tT import FEH
} else {//fB#fF class KEHE

JCTree def = typeDeclaration (mods) ;

if (keepDocComments && dc != null && docComments.get (def)
= dg) |
/T ANRAERTE R B B h B ETE T, IBATE top level A
/ | FEEE
de = null;

}
if (def instancevf JCExpressionStatement)

def = ((JCExpressionStatement)def) .expr;
defs.append (def) ;
if (def instanceof JCClassDecl)
checkForImports = false;
mods = null;

JCTree.JCCompilationUnit ' toplevel = F.at (pos) .TopLevel

(packageAnnotations, pid, defs.toList()):
attach (toplevel, dc);
if (defs.elems.isEmpty())
storeEnd (toplevel, S.prevEndPos()):
if (keepDocComments)
toplevel.docComments = docComments;
if (keepLineMap)
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toplevel.lineMap = S. getkLineMap )
return toplevel; i
}

WX BACES o] U i Javae AT RIS BRI, MBSO — N SR TF8E, #H8 Java
AV IR $K H package. import. 25 X, UL & MR 77 8 8 W 2%, BEHE— NS

TR G AT 28 1K 43 1T 45 SR B K X A 2K o i BT A 5 3 UL T 3 Token 3K i) B T+ i 4F
T —T0, LT AKMICAR S R %: % —4 Token £ TokenPACKAGE, &£ 4
Token.IDENTIFIER, J5 T/ Token.SEMI, /5 ifii 234 916 #i % Token.PUBLIC, %R /5 & 3
K7 Token.CLASS, JEMI/Z34 TokenIDENTIFIER, #:# # /2 Token LBRACE; Fi#k
JERRRIBYERE X T, &K R Token INT, 254 /& Token.IDENTIFIER, J5 i B %
Token.SEMI; #% /5 /& 3545 % Token.RBRACE.

XA KT B ) Token i & 4-4 Fios .

B 4-4 Token i

£ LT H) Token Y, B} T Java ¥ 3 I3 o 5 MR B 26740, B8 — AN Bk 19 37
Token. IDENTIFIER, XA~ Token Fl FRRH M & XA, WXL, A4, TEL. ¥
BE%,

EHMARERR: Javac £ W5 H X —AN—AN Token HINE? Bltn, T /&4 &1
1 package #f &£ — > Token.PACKAGE Tfi /< /2 i /* H 5 Y f) Token.IDENTIFIER [ 4 PR W 2
TSR, Javac S HIAT 53 H — A Token ), W1 compile XAt & — 4> Token,
HAT AR R com BR#F comp 2%, th ik £ Javac 01T %60 388 AR 6 7 5 4 A 7E — A2 Bt 2 — A Token,
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4] I — AN F R P R 4 Token 3K 23X 46 ) J AR 175 23 4T 2% AN 18 AN DR B0 17

A ) B R IXFER: Javac FEREAT HVE 4 T I & B JavacParser R #E Java B 5
G SR A AR« A4 H 7 B % H B AT 4 Token, T [H LA Java YRS ] package <817
Sk 8] Sk 156 B 81 ¥ 43 17 28 A2 AT A A BB b B RT =AM R .

FA1[E] B JavacParser IYEAY, 7EGIE JavacParser X} % 44 i bK $FF, Scanner £ iEEL
#— Token, TMiX Token Ft & Token.PACKAGE, & TiX4 Token & /& 4 7> ¥ H Sk 1 %%
EF AW B EE . BT 0 A T F2 2 7E JavacParser [ parseCompilation
Unit F¥EF BRI, RAITBEEEFEXNTTVERE 917, X B H K 417K Token A
#& Token.PACKAGE, WREME, Mt XA package K12 X, RIBRHEELE
FERWMMAMBHE. #EXSEBT —4 Token, XA Token % — 1 Token.
IDENTIFIER, #&J5 1M qualident 7%, XANHIEKEBUT:

public JCExpression qualident () ({

JCExpression t = toP(F.at(S.pos()) .Ident (ident())):
while (S.token() == DOT) ({
int pos = S.pos();

S.nextToken () ;
t = toP(F.at (pos) .Select(t, ident())):;

)

return t;
}

X B AR HE 58 — 4T 2 HE $8 Token. IDENTIFIER [¥] Token #4 & — > JCIdent [ 35 %5 35 .
RIGHEBT — Token, FIWTiXA Token 75 & Token.DOT. IR K& AN while 1
3, EIXAS while fE3F F & LU package & XK R L TR MIX/ while fEHA ] LLF
i, SEEEUE —A Token, SRJ5HIWi T —A Token RAE—A “.”, WRRKIEFHIEZRT
—* Token. IDENTIFIER 2 #! ] Token, X & iX#tH F|iLH 58 . XA package 55—
TSR accept(SEMI). Wi F —4 Token & A J& — Token. SEMI, X # ¥/ “package
compile;” RIS AEMNTSERR T » FTLL Javac fi#HT package ¥ %# Token JI 7 R 0 4n & 4-5
BT 7R o

" LLFE H, B EUEE A Token J& H JavacParser 253K # %€ ¥, Token i F) T & B 5 & Java
BEE YT, W package XN KB EHULARERENRAFN EXNEEBRRT, B0
MER “.” 5k, RERSRLMER N “7,
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JavaCompiler JavacParser Scanner

f - Y
| | 2.8 E—1Token

-
< 'U
< T

3.parseCompilationfUnit H
4 BipackageiBET S

-
+

S5ERE— M Token

‘ ]

6. I8 EE S Token PACKAGE

Pl

Lell| |7:8B—MDENTIFIER# B85 Token

T .
8 F—1EZEETokerd.DOT

e —— -
10855 T oken.SEMI

-
-+

Fy

B 4-5 Package #9 i BHL N

B H T Token W HIUF RN, FHREERMHRIME M HEHER. ERLEE A
) L B 3 B B K 2 SR EU R — AN Token, i F— Token NIl & 3t 2 3411 28 B 1 — A 642 ],
RRNAAWE? BATEAF MR, HRAVES Java FD N #H WL 2 package 15 ¥
import ik, K% X, field & X. method & X. BHE N, FiER e X%, FEMRX
LRI, MK LERER T —LE Java BEMERXBEAZARERAS BEXNEEL
WT, ARXERAROTECL, K4, BEL. k4, LRANEENEBLK2 A
HZRBRIT, AN EIERIE R 55 G50 T 010 34) 0 06 426 <72 2% 4 & /& — A Token [ 31 1)
AEFE Scanner ] nextToken J7 V1 5E X H . 4518l — IX A 72 Mt —/ Token, Tfjix
4 Token %R & com.sun.tools.javac.parser. Token ' [ {Efi] TEZ —.
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PROJEECREES, SLhr RS —A Token W #7 B — N #H 2, W package
t ) “compile” f4% B 4 #5235 ik Token. IDENTIFIER 2K, Java SIS KT E FRES
#BE £ 3| com.sun.tools.javac.parser.Token F & X HIXF N X R, XANMMESK ZTE com.sun.tools.
javac.parser. Keywords 25 1 58 il i1, Keywords 51 508 T 5 F 77 58 & %1 W 2] Token £4 .

TR F Token F AL KB RE W 4-6 Pros.

£ % Table

i
1 |
l’;

H4-6 MMXHEXZA

BN FREEHSZE— Name X%, Fif K Name X % #1714 7E Name.Table XA
A, XARBWHEXSNHIXNRPFS K. 1 Keyworks 24 Token BT E KL K%
FEATH) Token.name S5 ¥4k il Name X%, A5 & 32 Name % %l Token X KR, X
MR ARMR A Keyworks K key Bl ., X key BHARBKHET
com.sun.tools.javac.parser.Token K7 & X i ff i Token F| Name X R HIK R, i HAh BT
H F1F A Keyworks #8224 & Xt W F| Token. IDENTIFIER K%, 41 key 77 & X HIAAE:

public Token key(Name name) ({

return (name.getIndex () > maxKey) ? IDENTIFIER : key[name.getIndex()];
}

HH maxKey f{H /21X Token H & Ji — > Token Xf i [f] Name 7F Name.Table 3 1 [
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HIALE . T Name.Table & &7 H JL E R com.sun.tools.javac.parser. Token 2 &
X HIFF 5 o NFE com.sun.tools.javac.parser. Token H1 ] Name X 5 % # & £ K T1X 4 maxKey
I, FrLABRIA B #R 2 Token. IDENTIFIER.

FRE A % Name %15, Name %t %%} W 3| Token [ #:= R WK 4-7 B .

Scanner Names Name.Table Keywords
LWechar FFRIEN:fro r;;CP;a rsE}fa 3B EcharigE
2.table.fromChars NameFd@&2a .

3. HEFESIE
char{l#%hash®&

2.%Namei§§§‘}i(mvords&§keyﬁ§§- BRI Token
iR#Ename.getindex( EkeyEETIT ¥ I Token 'D

B 4-7 Name 5 Token # 3% & % %

4.3.2 BESHER

R 734 7 38 i 2 Hr it 72 VRSB R MR IR A Java YRSCAF B 7 RF ML 28 R
XF L) Token Ut o T V8 ¥ 23 A7 8% /2 K5 18] 125 43 7 28 53 47 (¥ Token ¥t 21 38 F 58 in 45 #4044 1 5 v
B, WERK - RIRARR—E, AN EBNEG. BEIREAAE R EE.
MR RIEE . WEREE. MR EIES, BEM—PKS. '

Javac LW EAS Java YRS S N A4, X P 45 M9 46 7T LUK J5 10D 14 30 — 45 A 3 4 it
TifE. BAEEM LM SEZ com.sun.tools.javac.tree. JCTree [ —NSLfHl, % FiB it
A — e R ) .

BHMEEW A S LI — D xxxTree, X480 X 4% 74& F com.sun.source.tree.
Tree # M, 4 IfTree HiET SRR — A if KA FIARX, BinaryTree B AL
RN oBELRERE.

FNEVET MR com.sun.tools.javac.tree.JCTree T2, 3 HL S E — &b
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) xxxTree ¥ OK, XNKFILLHRELITF JCxxx, WISLH IfTree £ 1K) LK
4 JCIf, SEIL BinaryTree ¥ /1255 JCBinary %% .

i B ICxxx ERVE I —NEF S N EBK E XAE ICTree K,
JCxxx 5 xxxTree KKK R E WK 4-8 Fix.

B 4-8 JCxxx 5 xxxTree ¥ £ % 2 B

JCTree KhHWM F=ANEER BN,

Tree tag: B MEET MMEH AN BREERER, HESNT AR KWK ERLE
AM— AR En—. THEY A TOPLEVEL & 1, 1 IMPORT T A% F
TOPLEVEL fn 1, %F 2.

pos: 2 —NEE, EFEHRXMEENT SEERBFHERME, —IX
HE— MM ER 0, -1 RARME —MAFENME.

type: ‘BERINHIRIXAN R4 Java A, Wl int. float iF & String.
FEH T B package 1 vA 43 #7 il 2 A 19 while fE 3R BT A — 474865

JCExpression t = toP(F.ét (S.pos()) .Ident (ident())) ;

EATACHE B TreeMaker R4 Name X B M —4 JCldent LW N, MBEMLEL
FKHZF, BHEK ICFieldAccess #E¥EY £, JCFieldAccess i AL R E X R,

Package 17 RTS8 JE #EN while 63K, ¥ S6#HT importDeclaration, f##7 import

TR S package AL, & 55K E Token AN Token.IMPORT, %1%/, F import
TR AR R A AT import %5 21, BJEMIIE— import HEVER . M3 import T B I FLHT
/(1]

JCTree importDeclaration() ({
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int pos = 5.posi);
S.nextToken() ;
boolean importStatic = false;
if (S.token() == STATIC) ({
checkStaticImports () ;
importStatic = true;
S.nextToken () ;
}
JCExpression pid = toP(F.at(S.pos()).Ident (ident())):
do {
int posl = §.pos();
accept (DOT) ;
if (S.token() == STAR) {
pid = to(F.at(posl).Select (pid, names.asterisk)):
S.nextToken () ;
break;
¥ else {
pid = toP(F.at(posl).Select(pid, ident())):
}
} while (S.token() == DOT);
accept (SEMI) ;
return toP(F.at (pos).Import (pid, importStatic)) :
}

BT ERARFA static XEF, WHRE, REFRRRZXA import & f) & —
BEIIN, REMTE—NRERE, WRREZHER, LT Token, HHHER
JCFieldAccess 11 i, XN REFHEKET M. WREE—A Token £ “*”, HEXAN
JCFieldAccess [¥] Token #FRA asterisko 4iX/™ import H5 7 f#HT 5 5 BB — S “; 7
Token, FR—A5EMHI import & AT 56 K. 5 )5 K X ANEMT BB VR S4B b 7+ 5 i
ELE BB A JCImport 5 i H . A JCImport 5 r BB AW @1 B 4-9 FoR.

Import 5 55 fENT5E G Bt RN T, R H5 interface. class. enum, FIf LA class
A BIRA 4 class A& WA AR BT B — BRIE VL 1 .
TR class #RAT MV

JCClassDecl classDeclaration(JCModifiers mods, String dec) {
int pos = S.poes();
accept (CLASS) ;
Name name = ident();
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JCFieldAcces
s

JCFieldAcces
s

B 4-9 JCImport & i #

List<JCTypeParameter> typarams = typeParametersOpt():

JCTree extending = null;
if (S.token() == EXTENDS) {
S.nextToken () ;
~ extending = parseType();

}
List<JCExpression> implementing = List.nil () ;

if (S.token() == IMPLEMENTS) {

S.nextToken() ;

implementing = typelist():;
}
List<JCTree> defs = classOrInterfaceBody (name, false);
JCClassDecl result = toP(F.at(pos).ClassDef (

mods, name, typarams, extending, implementing, defs));
attach(result, dc):
return result;

}

% — -~ Token J& Token.CLASS XM x#id, B THEE - PMPH/ITEHEXH
Token.IDENTIFIER, iX~™ Token tHift &K% . M FERXNMERHMAB TS H, Bix/NS
H % # B JCTypeParameter 157537 s, T —A Token EX# J& Token.EXTENDS & #
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Token.IMPLEMENTS. #R J5 #& classBody fIf##T, clas Body FIf# #7 th /2 3% 8 38 B & AR AT .
TEE XTI E e T HEITH . MR SRR ER, Ak, B4
classBody AT I 45 RIRTFTE list £ B . BEK ST XLEFH SR %] JCClassDecl iX
class #H. T Yufa K06, BEEEHNEEWBENEMA A, RBUT:

ass Yufa {

 public void setC(int

B 4-10  Yufa % %¥ 5 #) 38 kA
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LB AR R LT — 5 38R, @1 JCVariableDecl 1 & XY [ 38 B 2 X A5 1
#F JCModifiers. 2% & 8% % X JCPrimitiveTypeTree % . [A]#f JCMethodDecl ¥ St —
LAY SRS T, W7 VAU MAS R JCModifiers. 75 ¥ R [F126 7 JCPrimitiveTypeTree
F77 112 #0 JCVariableDecl 4.

LA RBHTCRIG, SEE R IXA AT 20N B LUK AN 253 B 49 5% 42 10 T 2 45 55
t, XANTHZE T fZ& JCCompilationUnit. JCCompilationUnit $##75 LL package fE% pid
JCClassDecl HIEE, XHEEA xxx.java KIS MENT SRR T, XA 58 B 105 VW &
4-11 fiR.

~ ICldent
~ compile

B 4-11 Yufa.java st & 84935 s

RKTEESTB/ER — BRI, T EEY SRR A TreeMaker 25 58
F(H], TreeMaker SEHL T JCTree.Factory #: 1 & XK BT A 7 A IM R T, MK PR
L RERE R I Java B KA £ D FIEET A

4.3.3 EBEXSHER

B4 T % — A Java Y8 SCHFSEMRHTBC— > — AN Token i, 2R )5 & 0L 8 4 47 28
# Token VLAFHT L E NG HIAG . THAER —HRIBIAN, EEXBREZMNERKHET, &
TATK HAR Java FWREH = R M Z . AT 0 E7E X AR E IR B
—EALEE, MARBMBMINNWERE. REZTEAMFHNTET LGN, b—uEE
HAT A R ERETERMERILR . BEFERREEQREET VL. ME checked
exception 7 B H AWM H . #FE Java HIEERESE, YT IX Lo 846 52 UG Bt AT
DA% FOX R S8 3 1) B A AR BRI AR B Java FHWRE T o Wi A4 R F R S —
A, BAVEE B E LI HT 382 a4 75 B AT 58 ik b T 42 ) B e 4V 1 2

¥ Java K I FF SN B 5 £ P EE H com.sun.tools.javac.comp.Enter K52, X
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MREZFTRT AL B
1) B AXFEAGFTMARNLASHOFTRY, TALHES . 2OAKEDH
T (ERAKERY ) BREFITARAROB D RVF S FHRABE —MRLEF AT,

2) HBEIARLBINAFTHAGERBFAAZS AN ERTIN AT, IABRKERLEL
MemberEnter.complete() P % % % .

HEHBEWANMEES BRI HEME. B NMRPRTEEAB SN - HFSER
b, WRAFR. BBLHRNINELRE, TF S5-I HEMAN, 75 HH LMk
M 7B E RS, SRR AR E LRI E %, XS HEE
HAh R, BT B X ERFSMMTBIRF SR D AL BARMEH
FRUE A 1) R BB R AT TR A, TR M S MRS R .

fE Enter KX — S Bp, EHF - NEENLSBEERNRANHERL, FEE
MemberEnter 28 [{] complete J5 % (X BARES, 40 FF7s:

if ((c.flags() & INTERFACE) == 0 &&

!TreeInfo.hasConstructors (tree.defs)) {

List<Type> argtypes = List.nil();

List<Type> typarams = List.nil();

List<Type> thrown = List.nil():

long ctorFlags = 0;

boolean based = false;

if (c.name.isEmpty()) (|

JCNewClass nc = (JCNewClass)env.next.tree;
if (ne.censtructor != null) [
Type superConstrType = types.memberType (c.type,
ne.constructor) ;
argtypes superConstrType.getParameterTypes () ;
typarams superConstrType.getTypeArguments () ;
ctorFlags = nc.constructor.flags() & VARARGS;
if (nc.encd != null) |
argtypes = argtypes.prepend(nc.encl.type);
based = true;

}
thrown = superConstrType.getThrownTypes () ;

|
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JCTree constrDef = DefaultConstructor (make.at (tree.pos), c,
typarams, argtypes, thrown,
ctorFlags, based);

tree.defs = tree.defs.prepend(constrDef) ;

}

KB AR A0 — M BUA S Mk, B — A MethodDef 514 45, 4R T 28 1
Yufa.java, £id Enter BEHT )5 Yufa.java 1) ¥E D225 s 0 F Fis:

package compile;
public class Yufa |{

pubiiec Yufa() [{
super () ;

;

int a;

private int c = a + 1;

public int getC() {
int £ = 0;
return c:

public void setC(int c) |
this.ec = c;

}
AT —A Yufa() B4 3 58 5.

TP RELE annotation (VEM), NS BEH com.sun.tools.javac.processing.
JavacProcessingEnvironment 28 52 % [ .

F# T % £ com.sun.tools.javac.comp.Attr (F53F), XA S BB EENEBEE VL
IEVEFIBEAT B4 AT, .

BRIRA R BT .
BRI TR T S EWE .
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RERHE S HE RTINS KA,
TR B EEREIH

FERXNMPBRPRT Attr ZAMNEFE 74— IR B, ENR:

com.sun.tools.javac.comp.Check, B Attr JH T VAR o 19 2R R AL A IEH,
TR I R AE R R R B R R ILES, HiEREIRRR BT 5B 5 H
ER AL SE .

com.sun.tools.javac.comp. Resolve, EERED R . HikEHE KR EEE.
TERTRERHBALTE., PEEBCEVWHNLE.
com.sun.tools.javac.comp.ConstFold, #&E#TE, XE FTEH N FRHRBEFEE, 2
—NFREHEBRPRZNERBEEIFR—DNFRE
com.sun.tools.javac.comp.Infer, #FHEHEFZ R HTEKNSHARRE,

ENHBHBAHT, TAXNIRFEXT M FRHEFER s HENFHFBAR:

public class Yufa {

}

int a=0;

private int ¢ = a +.1;

private int d = 1 '+ 1;

private String!s = "hello! + "word":

237 Attr i BT )5 X AR AR N R

public class Yufa, |

}

publie Yutal)
super () ;

}

int a = 0;

private int ¢ = a + 1;
private int d = 1 * 1;
private String s = "helloword”:

FREE s B “hello” 1 “word” FHRHE IR — D FHH “helloword” T, Frbh
EERBNNEFFHREER, ALHELSAN R ERT NS ERZLSTEENEHENE
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1§, KA Javac 7E g ¥ i 40 XS FRF R BEAT T AR ERAE, T RALAEEE.

FRvESE G & com.sun.tools.javac.comp.Flow 258 BRI 20 47, BUOHE W4 #7 %
SERCIN T TAE:

RESBREMFANTREEHCLERRME. BT Java PRI ER, W int. long.
byte. double. char. float, #&HRNVILAMME, HALB String FEL RN B 5]
JH B 0 23 75 A5 FH A S R AE

R final BHiINZBASWELSRME. L final BHKZRRBER —KE, E
HIRMESTEX — B HmIFNIRE, MRXNREEHESEE, 752 L URE.

R EME R R B E . XERETEREEERBREEHE, ULERZX
ANFEREMER SRR R EICE, WRAREME, NREHEMSIHREE R
2R IX AN IR [B14E

Fi 4 Checked Exception #F ZE 3Rk # () Lt . B, FAMEH FileInputStream
BeEL— AN SR, A 3R AT Bedfl HY B FileNotFondException 7%, B H¥ M
EEFEMBEZEANRE -

B (5 ) 3 B AT B X LR AR R A VA BLAE — A5 ¥ return B S THT,
BHl 24 7E return J T 8 A 7K OZ AN S BHAT 2]

B AW R E — 5 B & AT com.sun.tools.javac.comp.Flow, X — 3 it — X iE
R HEATEE AT, RS R MRS, ARERKMERIROE S £ T R R
—UGEERE, ADKF foreach IX FHE A MNT RARHER for EFHA B . LA B int A Integer.
long 1 Long. char 1 Char 25X KA H B KA. BEGWT:

EH TR, WA if R
B S, WK int H B3R Integer 267 B A R (B2 .
EMRTEIERE, ¥ foreach HITE 2 # 1L BUE 210 for TEIFE .

R 56— 2 E A B ) T AT B

4T RO RO, VAR 20 F

public class Yuyi { ,
public static void main(String[] args) {
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if (false) ¢
System.out.println("if");

} else {
System.out.println("esle");

}

}
234 Flow J& 2 B an F AR .
public class Yuyi {

public Yuvi () |

super () ;
} ’

public static void main(String[] args) {
{

System.out,.println(Mesle");

}

Flow e HACRE K BAY if AT ER L8 T, RAREI T else MARADE, (HJ else $hiy“ {}”
A L AR A BRI AR true, B4 else RIARTIBRIR A T, I 4 B2 24 else
HACEE B, AR AT S AR IS T R -

public class Yuyi {

public Yuyi () |
super () ;

}

public static void main(String[] args) {
{
System,out .println(TiF")
}

}

[FIFE R 8 if A1 else ARG ER L8, AL E if (/LD ER .
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public class Yuyi {
public stetic void main(Stringl] args) {
Integer i = 1;
Tong 1 = 1 + 21i;
System.out.println(l);
} ‘
}

21t Ash A G KACE I R B

public elass Yuyi {

publie Yuyi () {
super () ;

public statiec void main(String[] args) ({
Integer i = Integer.valueOf (1) ;
Iong 1 = Long.valueOf (i.intValue() + 2L);
System.out.println(1l);
}
}

B4E

Javac fmi¥/RE

HALJE W int B “17 #4L AR Integer.valueOf H1/E30, 1 Long FIM N, BT A

h#% int Al Integer BEATH AL 4N, EE T intValue I 7 4 Integer #4L A T int FIA& X .

T FF foreach ¥ AL EY for MEIF KB T, W1 F B s Y ALHS «

public eclass Yuyi {
public static void main(String[] args) {
int|] array'= 1, 2.131;
fer (int 1 ¢ array) |{
System.out,.println (i) ;

}
R B VR VA )R ARSI R BT R

public class Yuyi {
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public Yuyi () [
super () ;

}

public static void main(String[] args) [
intl] array = (1,2  3}s
for (int[] arr$ = array, lenS = arr$.length, i$ = 0; iS < len$; ++i$) |
int i = arrs(is);
{
System.out.printin(i):;

}

M EHAREAT AL, QT =ANHER ar. len$Fl i, TER i LT arr$
RIBE T A2 XA B R R R List 7B R R WTHAL IR 2 10T AR i «

public class Yuyi {
public static void main(Stringll args) {
List<Integer> array = Arrays.aslist(l, 2, 3);
for (Integer i : array) [
System.out.println(i);
}

}
IX I FE AL for EFR 2 BEARAT B0 T % =K

public class Yuyi ({

public Yuyi{) |
super () ;

public static void main(String[] args) {
Listarray==Arrays.asList(newInteger[]{Integer.valueOf(l),Integer.
valueOf (2), Integer.valueOf(3)});
' for (.java.util.lterator i5 = array.iterater(): i8.hasNext():; ) [
Integer i = (Integer)i$.next():;

{
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L

List 58 & B ¥ AL AL Tterator 73, JUFHUH T E TR WS i & .
BE WS (assert) MHTHIH T, RBWTF:

Assert EESBHAR —A it WM HER, XABREE MBI Java LR R .
SEA PR TR AT IR ? B B R ACAD
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public void print () {

System.out.println("YuyiSinner.print");

}

}

XBAE hE LT — AW 2K Inner, 76— main 5% B OIEIX A KBNT L, I
BRI —AN k. BRI TR

public claass Yuyi |

public Yuvi() |1
super () ;

}

public void main(String[] args) {
Yuyi$Inner inner =

new Yuyi$Inner (this);
inner.print () ;

}

Inner KA FRBEHE AL AR Yuyi$Inner, 35K this X H L4 T YuyiSInner 2%, T Inner 2K¥
—MERREIRARE T, BAXA Inner KL A2 FETFIR? B FALH.
class YuyisInner ({

/*synthetick/ final Yuyi thisso:

YuyisInner (/*synthetic*/ final Yuyi thisso)
this.thiss80 = thisso;
super () ;

{

publie woid print() {
System.out.printin("Yuyisinner.print");

}
}

Inner R FEAr 44 YuyiSinner 2, A1 ALl Yuyi RASKOWERLK, HHLH
A Yuyi B — AR KI5 H
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4.3.4 RADHEpE

S E LT e EEN LR 5EHE T, 8 F K Javac £ com.sun.tools.
javac.jvm.Gen 8 [J7 15 V244 A Bl B 45 ) Java FATHD

K Java FHEHFESTHA L R:
1) #% Java F i PRI R AR RAS IVM 558045 X, JVM 693442 4 T4
W, PR GRS M 2T AR A AR R TR
2) BB IVM 6 XA LA XK FH ik F) L class AT R L4+,
ARFTEERT Gen BZAAMEEHNERE EERNHEIZ, BI1L2:
Items, XANERR T ] FHEREED, XEOFEAMAE R, KLp T RERE
HERMPH S B XKE RS, X EERAEITER AT LUVE A — AN B AL B B0 7 A AR
ks
Code, 17 fifi A= B R 7 715 1 0 4 41 — 46 BE % Al S5 8 V1 1K) 7 ¥ .
T BA— AR R BB 7R UGB Gen 2 AT IR — AR E R E R E G, XBABNT:

public class Daima {
public static void main(String[] args) {
int rt = add(l, 2);
}

public static int add(Integer a, Integer b) ({
return a + b;
}
}

RBACHE A AR, XA RBHER KA int RE WS HAIN, REHAH
ME SRR EIG R E, BIVEREF add XA J5 852 00 5 745 55 1 2

RATTEHRAE —MNERERX, HATE IVM 25 THREERERR, Bl
T e, LA PN BRIES a B b BB E1EAR, SR )5 TR b0 sk 8 4 2 3047
TRBAE, KA 45 RIE B M TR AR T, B SR X AN G5 R IR M4 A & .
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XA AT LA I F 2y KR

1) A HARBXER, ¥ ALARAXLEREAK int X7,

2) WEAANLRBANS TP,

3) AHAARZIXER, BAAXXLEREBKR int £8

4) FINERFENG AP,

5) b 47 RS,

6) HHRMELRE T HWARKRTA,

X6 MEBRPEAN L REX AN N HERLHE, HHRERERM Gen K
genExpr 77k, XNHEEHANSE, 5512 ICTree M Type. JCTree %7 ik At M [
VIR R, FEA) xS N — AN JCLiteral 5 45 ; 1Ml Type X AN ik 2 5 {28 (24 &Y,

AP KA R int KA, int KHEIXF M type £ Symtab.intType. 5 4h genExpr 773
HR FER AR Ttem, BITH CANA T A ERIER ERBRERTHE Item 5.

MG RHON S BT R AR o T U Ttem O load 75, AR 1A Y Ttem S R R
FH IVM 46D, W F iR

R LA Item X Immediateltem. 201, K int 5B (% 50 1 BN ERIER, XF
MF JVM #1152 iconst_1; WIS ¥ float FEBY (% %0 1.0 MBI VEAS, XN Y
JVM #:4EH 2 feonst_1.

A i AR B ) Ttem Xt MY H J2 Localltem. Localltem % 5 (4 48/ T 2 5 v & X B
WEE, B NHEPHRHEEISH N Localltem T, W1 5K X Fh 27 [y 25
MBI AR, MNE IVM #BIEE R xload y. #l0, % int KA AR 1
BB AEAL, XA IVM #ETD R iload 1.

KT Stackltem. W RBEHCEEME T, 2 HEME Stackltem, 1 H 2
Stackltem, NIANTEEAEAT IVM 45 .
HHERAERS X N E R BT Code H Y emitopX FEESERET, XEM X 48E 0. 1.
2H 4. RAWBERDHRE: 0 BREEREH, 1 B—NFHKERNRESR, 2 RFHANES
KERRELR, 42 4NFHKEREER. SNBAFHE code. emitopO(iadd).
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BE—TMBRERKBREAKIHES REBHEERS, XANEMENNERE Items
makeStackltem 7% . XMTEFER —NSHE Type, X/MHk 2 Symtab.intType 287,

BTk, $Ja %t RLHK Javac B 77 25 18 IR 40 -
1) Item lhsResult = genExp(lhs,Symtab.intType)
2) lhsResult.load()

3) Item rhsResult = genExp(rhs,Symtab.intType)
4) rhsResult.load()

5) code.emitopO(iadd)

6) items.makeStackItem(Symtab.intType)
A add J7 3% B B 8 0 G ] 4-12 FTaR .

B 4-12  add 7 & 2 5 6935 sk A
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Gen £ UL J5 8L [ I i A IX AR AR , B add 7575 1 J5 73R TCBlock FIACHE# 5% JVM iE
EX RS, X AN FE AT Wi B 4-13 s i s B R .

JavaCompiler Gen JCTree : JCMethodDecl | | Code [ JCBlock || JCReturn | JCBinary
M 1. genCoder: -

—I 3EBIREES
- EMHERE
3.genDefFiE |F05E

Ly

S.tree.acceptBAIEENR
6.genMethod [S.k'é‘h?addﬁ?i ;

7 8ZCodesHioE AT {FaddSENEFFTS

‘ Il

8.8 fTadd S iEEFHIE Nstatement
J.genDe
10.8B4HTJCReturn T = N
1}.pisitReturn
12.genExpr

13+ mAR

-
i

&

ry™

Ly

&

B 4-13  add 7 3 @47 5 B
T J 30 BN 7 VA ) 3R [RIMELR []45 05 ik O 1 3 5 3% 2 B Geen ) callMethod J7 ¥ 58 R 4

44 GIHERERITZ HITE R

U T 28 B RIVE 2P AT IR AT 88« 18 S0 M 8 AR B A6 Bl 58 v A 2 Y G VR R 1
SRR o SR A VI 7 3K BR B VA 2 AT N R O RE BB 4E , o I R VR At T AT 3 — 45
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ML EE . AR A XA AT SEEL AW 7 3K SE B b gt 2 K U 1) 3 AR KR vh 1, 48 R0k T A 2 —
Y7 FHRPATIERE, TR Y7 A F A AR R

441 pEIERKXBEH

Uy 18] F B W W R R TR A8 5 B B 45 4 R0 38 4k 22 3% 1 o B4R 45 # 1 4 4
M, AL ® AT —ERIE S A R R RS . U R R R
4-14 Fr7n

® Client € visitor

AN

& ConcreteVisitorh Gc ol}re«evisito rB

€ tlement

LN

@ ConcreteElementA & ConcreteElements

® ObjectStructure

B 4-14 i RABEXGEHE
ViR EHEEX - BAEME D HE. RERE, RY AR, B A TE. gHxt
SME P uwILA ARG, ENMEAERDT.
ViR #E (Visitor): 7 FTE U ) H FHE KD,
HAAAVjla)# (ConcreteVisitor): SZHLIHS VT )& A KO,

BT RICE (Element): R MEORBEZVNEEISHERL T A
JLEK . :

AARTT G #HE (ConcreteElement): SEIMS Y A cEF WD .
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ZERIXT % (ObjectStructure): AL —NMEOBEBHHBIFTAERN T A TR, —KIE
HA—NMEERFE T ATERNTIA.

%P (Client): 4r B QIR i % R AT B R, Vi V7 160 2 7 ) 20 4 49
ﬁ?o

4.4.2 Javac Fifjia] EHRA AL

U 1) 35 A8 2 AT DURS 50308 45 4 R 0 45 4 O 3R A A A, (49 198 I xh 088 45 4 i BRAE AR
W E LGRS, MALREBIRE RBRAE, AT 52 OB K Visitor S8 # #AT

B 4-15 FFEEFHEX N EA

Visitor Jo&E & 1E A #1 %  i # A L1%), 1 TreeScanner. Enter. Attr. Gen. Flow 2% #f
RAEAN BBV MZEACK, BNMTREMAREXLTBCHVRBN ., M Tree £ 052
#H T HICHE, JCIf. JCTry. JCBreak. JCReturn S #R/EH BMAT LR, EAEN—
MNMRERBESE WAL . HP R JCCompilationUnit 7EN GHIXT R IFH EANEEN, M
JavaCompiler Bt &2 Client T . ‘& [F] B} ##4 ObjectStructure 1 ConcreteElement Xt %, it &
AJ LA 0] 3 U5 6] W RO .

T HEEE U E RV R TR, A AN RV R 3 T B Al R — 2 S e
GiHy, VTR ERAT AE AT L& BAE. B 4-16 £V E R RELEN N FR .
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JavaCompiler

Enter

JCCompilationUnit jaf JCTry || JCReturn

| LiBAclassEnterfiE

2.@RacceptHiE

3. @AvisitTggLevel ENERER

E,ﬁﬁacceptﬁ%

SvisitffiE

6.BRacceptHiE

>

TvigilryFiE

<

8.18Racceptiiz

9.yisitReturn

h 4

B 4-16 Javac iz FlZ A B

Enter YE4— 1510 F L T #ZR V5 1) #F Visitor FRFrE#E D, {H2 Enter XM
FHRGESLIM 2ThEEH Enter HOE X BHXRMEHSE D accept, B AT

FEHLIIX A accept 8 1, (HEA[FE 1 s JCEK 1 accept FISEILZARF I, LLX 43 A [F #)
T RITCEN NAF R I EE .

AENARRAERS, LEFBSHE Javac WTH Java KIEARE — 2 — B E R
class TR ETT, HAPEET WMiFSEEZRJLMGBEEB: HAEH. BEH.

BEX AR LR . BENAT Javac B — ML R, LR T U5 1) & B ki
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R class G4

WG 2 Z Tt N U Java B —MEFERBEES, URERZATE, LNt
HATERE N AT Java 7] LLEEF SR, AfFAR “—RFEBILEIT. X—ERFEHNTH
XA —IRIFIFH) class XA FIREBEAHLAN, CRMBRASAWLEANE, HTERE
P (e

5.1 JVM IB<LER/N

TS HT class U Z BT HRATEE B H % 3] —F Oolong wIZET, EL—MILEES,
A& H Jon Meyer KA. HMENHXMICHIET ? BN EGE% 1 BhIRATH 47 Hi B /# class
XMt EANRER, XEFEHLMEA IVM K, HEERE IVM B8 HEAN.
AR class SO — B 1 R 7 ) 45 74 T =X 58 S Ak il B 5 B AR (1M7L 4% 15 5 Oolong, W DL
I AR class SCHFF IR B .

Z3R18 Oolong A LAF| Oolong HJEH M F#, Wifl{fH Oolong X EMANA T, ATLL
SRR .
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BAVEFR —F — B 11 Java if 5 KA HE X Oolong ¥ 5 J5 AT AT, LUMET
FAENEMKINR . T2 — B #8 Java 0

public class Message ({
publiec static void main(Stringl] args) (|
System.out.printf ("junshan say:Hello Word!")

-

!
KB RA —A main BE, R ITEIH —AMREKERTH, BRI T H5IF R
class X, RJEHAT:

java COM.sootNsmoke.oolong.Gnoloo Message.class
B 200 H R TR — A Message.j U, FIE F AT FFX A M5 AT LE FILLF A2

.source Message.java
.class public Message
.super java/lang/Object

.method public <init> ()V
.limit stack 1
st locals 1

.line 7

10: aload 0

11: invokespecial java/lang/Object/<init> ()V
14: return

.end method

.method public stetic main ([Ljava/lang/String:}V
«limit stack 3
.limit locals 1

.line 9

10: getstatic java/lang/System/out Ljava/io/PrintStream;

13: ldec "junshan say:Hello Word!"

15: iconst O

06 anewarray java/lang/Object

19: invokevirtual java/io/PrintStream/printf (Ljava/lang/String;[Ljava/

lang/Object;)Ljava/io/PrintStream;

e 121 o



SRS Java Web 5K A 3

112: pop
.line 10
G 3 return

.end method

Oolong MITEVEGMH L “.7 HEFFLRRIXRE—NMEAKBEI, EXRNEF] Java
MERAR—A Java MERBSE, W—NEK. —AHE. —DEE. —PIHRERE
M4, 31Xk 50 5 1A AR AR 4 22 A

THRMAREHDE— T IVM P RERA LTS, KRS HWLIEA.

511 XHEXHES

.source Message.java 78X S ) ¥5 S & Message.java.
.class public Message R/~ iX & — 1K HAFH K KA Z Message.
.super java/lang/Object /R IX N HK KL & Object.
KBRS Java —— X R, WE 5-1 Fin.

& 5-1 R

& i i B
public eSS
final ENGE S S
super R
interface Ezdm)
abstract EiliE T

H5RMKK IVM 184113 5-2 FT 7 .

£ 52 £ABAH IVM F54
& % ' .
checkcast class B A T4, R ACE LK ClassCastException

getfield class/field desc IREUHE E ML BB, IR A AR TR
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gk
& | 5 % ® B
getstatic class/field desc ZJ&HME%?&B‘J%%&% Ho FAH AR T
instanceof | class PR R R RIS, MR | AR, FIHE 0 AR
: QI RER, IS MR AT "

new

class

512 FAZEHMEX

.method public <init> )V XRXE—NAGFHIE, BESH, REMERBE “V” (&
#hAE Void), “<init>" o2 WM R 2.

“F i 9. method public static main ([Ljava/lang/String;]V UK 75 B2 main 7%, B
SRR — String KRB, Hbh (7 RRRERL, W “L” Rag2—NEBAim
R FE AR KA (4 int. long 25), FLE “L” RAMEFHERU “5”7 &R, RrX
ANKILE R . S T [ System.out.printf("junshan say:Hello Word!")J7 VAR 7 KIARHE, Tk
hS A SERES R, BREES G KR EX A TERREERR.

77 B 1 %7 e i B R 5-3 .
A 5-3 FHEwBA

& i & W R
 public AT
private A T
protected TR AT Y 1) (75
static B 7 ik AT DO 2 44 BV )
final AN AL 7 -
synchronized 5k, A SRR — AN % 5 1)
native A 5 %
abstract Hh %07

S5 HEAKR IVM 184 W £ 5-4 Firs.
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% 5-4 FiEABEE IVM #4

B % B H ®m B
invokeinterface class/method desc n W O i
invokespecial class/method desc VMG Tr i SEBIYIEARAL JT i A Ty vk
invokestatic class/method desc RS T
invokevirtual class/method desc WP S4B i

F4h, A KA R — R, 0 invokespecial . getstatic. invokevirtual 2%,
BT E Xk 5-5 Fin.

% 5-5 BEHFLL

x 8 F i Bg
invokespecial ELEE 7 7%
invokestatic VRS %
invokevirtual fRI A8 A ik
5.1.3 REMEEIEX
FMN B R R R TR WK 5-6 Fir.
A 5-6 HBEBUHEFTHX
BiEER xR AR

HER Cnint[]D

[ (Ramp[D

2 (String) L: (IR Ljava/lang/String;)
byte B
boolean V4
char c
double D
float F
' int 1
long J
short S
v

void

® 124 o



# 53 FRAclass XHEW

Bab, FiEEAE R YR Java MBI —— XTI N, MR 5-7 PR

k5.7 FikeaisAhE M

TR TR

public | &%
private A
protected TR
static AT
 fnal Rtk
volatile 3531
transient |l JE

R B A XK IVM $54 Wk 5-8 fin.
£ 5-8 EBMARLE IVM 4
RPN B oM % B
getfield class/field desc IRHLE S LR, PR A AR T
getstatic class/field desc SRS KA, IEH SR AT R
putfield class/field desc 5T 2 A SE ) S AL
J— class/field desc ot R A IR

FANER — LB AR R R AT AR O LA

5.1.4 Hfhigs

1. SHBEEX (WR5-9FR)
k59 LHERBEHEAXELSE
R R ® B
dip MR TITE B, I AR
s X1 N
" dup 52 SRR TR = (P EHUEE AT
dup? ST Clong 5% double /) SRFIA (HLA) Blt 455 I FE AR
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&%
B % w1 ¥ ®m B
dup2_x1 a, {b,c} HHfilK {b,c},a, {b,c}
dup2_x2 {d. c}, {b,a} HHIK {b,a}, {d, c}, {b,a}
pop M FTRRTI AR — AN e %
pop2 AR — long 52 double 75 iy s A oAty B0 MK T
swap P TN IE long %% double 7 (i (i A #e

2. EXRITSRIEREX (WX 5-10 BTR)

A 510 EAMBREZTHREMEIASE
£ 5 B H ® B

aload n FL AT A A & AR T, 8 0 R— A8

loed 0 4R ASE TR 0 BRI, 258 0 £— A5
sload.1 AR | BRI, 258 12— A3

alowd 2 A HTASRE 2 BRI, 255 2 &— A3
doed.3 BN ASANRE 3 BT, 258 3 &30
ssters » FRTERAE AR IR n b, 258 0 A5
satnge, HRTEEEARMAR 0 th, 258 0 231
— BHTUERAE AR 1 o, 258 12— A3
astore, 2 ST B A A 2 41, B0 2 81
astore, 3 R RAE AR 3 o, 258 3 &A1

dload n U ATAM AR n ORI, 258 02— double 2%
dload 0 AT A AR 0 AR TR, 255 0 2—4 double 2671
dload 1 4R AR | ORI, 256 1 double %7
dload 2 A AT A AR B 2 BONAR TR, AR 2 2 —A double 267
dload 3 W AT A A B 3 AR T, A5 3 & —4 double 2K
datore . T R A AR n o, 258 02— double 270
dstore_0 HHTIUE S AE A AR 0 o1, 450 02— double 2
 dstore_1 HFHTUEFAFA AR 1 1, 458k 12— double 270
 dutors 2 FHRDUE R ARIAR 2 b, 2502 1 double 27
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# < ®O1E B ®m B
dstore_3 BT RAEAAR AR 3 1, AR 3 & — double 385!
fload n A AT A B IR, AR n R —A float 287
fload_0 AT A A B 0 AR TR, AR 0 = —A float K%Y
fload_1 AT A AR B 1 ORI, AR R 1 R float KEY
fload_2 AT A AR B 2 AR T, A2 2 —A float 7Y
fload_3 AT A AR B 3 ORI, AR 32— float KA
fstore n FBARTUCEFAAK MRS o p, A& 02— float KH!
fitore_0 BT RIEAAM AR 0 1, 2R 02— float 7!
fitore_1 BT RAFEAAR AR 1 4, & 1 R4 float 5!
fstore_2 FARTUT EAFAA AR 2 off, R 2 B—4 float KHY
fstore_3 B TUT RAFAAMAE R 3 o, B8 3 R—4 float 24!
iinc n increment HofisE int A RGN € B
iload n H R A AR n TNARTA S, AR R4 int 85
iload_0 K URTAH A B 0 JNART T, ARk 02— int 8HY
iload 1 B AT A AR R 1 BONRT S, AR 1R int A
iload 2 AT A AR B 2 IONART T, A& 22— int KR
iload 3 H LRI A AR B 3 TR, AR 3 2 — int KR
istore n BT RN o 1, Bfn &4 int KR
istore_0 FRRTC HAAAARMA & 0 1, A& 0 &— int KR!
istore_1 BT R FEARME R 1, /12— int 85!
istore 2 PTG EFAR AR 2 b, 258 2 £ int K5
istore_3 BRRTUCRAAAARMA R 3 o, R 32— int K7
lload n F AT A AR B ORI, A 22— long Y
lload_0 H LRI A AR 0 AR, AZ 5 02— long 245!
lload_1 H LT A AR B 1 AR T, AR 12— long KR!
lload 2 R A HTA AR R 2 AR T, A8 2 B — long KA
lload 3 F AT A AR B 3 AR T, AR 3 & —A long KA

Istore

HR DT RAFAAIAL L 2,

AR n fE A long Y
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- gx
B < B E X 4
Istore 0 AR RAAANA AR 0 1, 258 0 &2 — long K%
Istore_1 BRTUCEFAAMARE 1, 2H 1 £&— long K#
Istore_2 BRTUCEFAARMARE 2 1, HHE 2 £ long K&
Istore_3 PR DUCRAFAAMA R 3 o, 8 3 & — long %!

3. 5EEMEX (WR5-11HR)

A5-11 bHzEFAkEsb %
& ¢ B B ®m B
dadd FHHRTIF A double BUEMEAR DN, 455 ENARTH
ELABHR TR A/ double 2KR7UB AN, FRAI 1. 00 -1 FEAKRT, 43— ANl
dempe % NaN B, % 1 AR
HLABEHE TR AT A double KUK/, FMAR 1. 00 -1 EAKRTL, %430k — ANl
ompl 2 NaN B, -1 B AR TR
ddiv FRIGPIA double ZEAIKUIRARRR, 45 5 AR TH
dmul HIAFIA™ double 2 MUBCHEHITE, 45 B FEARKTH
dneg FHERTH double ZERYHHER G, 45 HL R ANARTT
drem FHRITFA double JSRUHOE EVMEZ B, 45 IR AKRTH
dsub FHRTRR A double STBCMEAIIG, 45 FE AT
fadd HARTTF A/ float ZUKUEAR DN, 45 R AEAFRTI
HCARCRR TR/ float ZRUBHM AN, JPHLEH 1. 0. -1 EAKRTH, 43beh— M Hef
s NaN B, 4 1 AR
HRHR T float RUBCEAAN, HEHE4R (1, 0, -1 FEABTE, 43— AN h
feenpd NaN I, -1 JE AR T
faiv SR float 2V (AT, 45 HUE A KT
fimul FHRTBIA float KRBT, 45 R AMRTR
fieg FHRTRFTA float KEVEREUS, 45 TR AKETR
frem FHETIFIA float KTBEIBLZSE, 45 HFE AT
fsub FRTIFIA float BRI, 45 L FE AR TS
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S
# % #®E K ®m B
i2b HEHRTO int 287 HE RS e byte RELEUH, L RIEAKTT
i2c SRR T int 285K SR 3 char BV, 4 R A KR
i2s HEHETH int 28 50K (8 30 H 4 short KAUKE, 45 IR AT
iadd TP int ZREVEEARIN, 45 RIEARTT
iand HARTIAA int KEVBAEAR, G REABIR
idiv KRR TRPIA int REVBEARRR, SERUE AN
imul HFEHRTRPIA int REVBUEARRE, S5RBEAERTT
ineg HRRT—A int BABERU, 4R IEAHIN
for HARTFA int BAVBEAEL, SVRIEARRTN
irem T int REVEERUBHES, SRR
ishl # int BAVBUELBAIREREL 45 RIEAHTR
ishr # int BB AR, SRIEAKDT
isub RIS int ZREVBUEARRL, 45 RAARTN
iushr KRS int REBUEABIREME, LREARTT
ixor HEARTIF int ZRAVEE LA R, 4R IE AT
ladd BRI PIA long R EAEAR N, 45 RAARTH
land HARTFIA long KAVBEAR S, 4VRAHRTH
lemp LR T long BUE(E /D, S5 1. 00 —1 FRAKRTH
1div TR long FEAVEEARRR, 45 RIEAKRT
Imul HEHERTAME A long REVEUMEARTE, SEAEATT
Ineg HEERTI— A long RAVBEEUG, S RIEAART
lor HARTHIA long EBVBUEARER, SRR AT
Irem AT A long RAVEHEUBLEST, 45 RIEAK T
Ishl # long HKAVBUELEBALIRENHL, 45 RIEAHTN
Ishr # long BAVBUAAL BN IR ELEL 45 REARTN
Isub HARTTF A long KEAVBUEARIL, 45BN
lushr AT long KAVKEABIREM R, SERIEARRTI
Ixor KR TP long FEALEE AL R, S5 R AT

* 129 o



RN Java Web F AR KR

4. BERIEEX (WR5-12FR)
k512 HEBMEMLISE

& < #®FE & ®m B
aconst_null # null FEAFRTH
bipush n 4 AT H BAE-128~127 TR AR TH
dconst 0 B A 15 A —4~ double # & 0
dconst_1 [ AR T A\ —™ double # & 1
feonst_0 a5 T —A™ float 5 # 0
feonst_1 )RR T A —A float # & 1
feonst_2 ) AR TR A —A™ float # & 2
iconst_0 [ RN — int # & 0
iconst_1 AT A —A int % & 1
iconst_2 AT E A —A int % & 2
iconst_3 AR TR —™ int % & 3
iconst 4 AR TR A —A int 7 & 4
iconst_5 AT A —A int % & 5
iconst_ml # int 51 AR
Iconst_0 + long KE! 0 FE AT
Iconst_1 # long A 1 [EAARTH
Ide x #4 int. float BX String 28 %Y B A & Bt A AR TH
lde_w x # int. float B¢ String 8L H B & B R AR T (%3
1de2 w x # long 5 double 2% % B AL MF Bt P AR TR (F&5))
sipush n AN R R B -32768~32767 JE AR TG

5. ava BHIESHEX (WX 5-13 FFR)
% 5-13 Java 435S AL IS E

Ei % ®O1E ® ®m B
areturn R[Al—A5H
dreturn JR[A]—4 double 2747
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gk
# < #®1F H ®m B
freturn JR[A]—A float 27 H 4
goto s ik Bkt B8 52 (RS HL LRSI (145 4
goto_w % ik TAMBEEE (T
if_acmpeq P Hhit LU IO 5 | BB, s AR i Bk
if_acmpne s ik LEBAR TP 5 | BBl 2445 RASHA S5 Bk
if_icmpeq i sk EERARTIPY int RBIEE KD, M40 ET 0 BBkEE
if_icmpge % Huhk LLACHR TR int BALHE KD, MR KTET 0 iBhig
if_icmpgt i it 1 ELBAR TP int Z8BVBM KA, M4 RAT 0 1Bk
if_icmple i s bk FERBARTHN int RAVBME KD, AERDTET 0 BBk
if_icmplt s H bk PR TP int BB KD, M40/ T 0 B BkEE
if_icmpne ids it LR T int BAVBUE KD, B85 RAET i Bhée
ifeq s ST int ZEH ST 0 I Bi%
ifge ) P #% ik MR int BB K T4 T 0 I BkEE
ifgt s ik 2R TO int ERVBE KT 0 B Bk
ifle s it LTI int RRLEME AN T T 0 B Bk4L
iflt f#s ik LRI int ZEAVEUE DT 0 B BkEE
ifne I it - 2RI int BAVBUHAE T 0 BBk
ifnonnull A% H bk AN null i BkFE
ifnull R i % null i B
ireturn MR ] int 28R HH
jsr label B B4R E 16 A7 label AL E, HoKf jsr F—5KFgL bk AR T
jsr_w label B B4 32 07 label AT, FFHF jsr_w F— 2454 Mk FE BRI
tagl: labell
lookupswitch tag2: label2... | FIT switch 41 k%
default: labeln
Ireturn M 75732 6] long AU K ff
nop A A
ret n IR[EIEAMAT AR E W 0 MR AOLE, B jsr A jsr_w BEAE A
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LSS
' % % F % fi#

return M ERFTTT IR M

n

labell
tableswitch label2 FAF switch 4Bk

default: labeln

6. Java FIELBERIER (WK 5-14 FIR)
% 5-14 JavaHBEEAHBAMXLIELSE
® % B®OE 2

d2f H5 AR T double 7T 32 AUHE AL float 7Y
d2i HEHRTI) double JT AL A int 7Y
d21 H5 AR 01 double TTHR IS AUHL AL long ZEHY
f2d H AR float TCH K AEL Y double ZEHY
2i HERRTTY float TTHRARLEL AL int 7Y
f21 H AR float TC K TYEL A long ZEHY
i2d HERRIIY int JTHARAUFE AL double K%Y
i2f HEAR T int TR AL float 65U
2l FHAR TR int TTHR UL AL long K1Y
12d R THH long TTEE K AUFL AL double K1Y
2f KT long TCZE K AVEE AL float 27
12i FEAR IO long TTFR AL A int KT

7. Java @AHRIEMHEX (WK 5-15 Fim)
% 5-15 Java R ML ILS %

# % ®1E K ##
monitorenter PAFKT GBI, T [F2P ke F b
monitorexit BHOSS8E, HT R ek F
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8. Java ¥UBRIFAEX (WF 5-16 FTR)
% 5-16 Java #AAEAR X

5 % ® B ® B
aaload 65| PR B4 95 25 | LR AR IO
aastore AR TS AR BAE AE S BO i e R R
anewarray class Bl —ANEIR, w2, B, BAMMAL IS AR
arraylength RAFHA 19K JE G FE AR T
athrow o R TV 5 i
baload ¥ boolean 5 byte 2KV KA K S %5 1 LR AR T
bastore 4% T boolean B¢ byte 2 AUBCMAR A6 52 AL 148 5 R B (L B
caload ¥ char FKAVEURIE R 25| M1 IE AR TR '
castore AR TH char 2SRV SR AR B IR e R 3 0 B
daload # double 2 HIHAH 117 5E R 5| I H AARTH
dastore 4R T double 278 0 17\ 45 $U4L M 2 25 40 T
faload ¥4 float 28R 658 % 3| AL FE A KR TH
fastore AR T float 2SRV A2\ IR S BUAL KR R 5 60 B
iaload F4 int T 5E 3| MR AT
iastore AR T int 0B (8 17 N\ 2 09 5 R S
laload ¥4 long ATVMALIR 25| (KR AR T
lastore 4% T long 287808 (H 77 A9 52 SUAL IO 2 R 5 L B

B AR A O Z AL (BUT IR AN, BefEhrh AT & B 4B K

multianewarsy | clsen RED, IS IR AT
newarray type i —AMEEFMGAR (W int. float. char %) MOMAL FKILE AR
saload #4 short 2T 5| HOAE IR AR TG

sastore

K HRT0 short RBVEH A AR € AL IR E RS L E

5.2 class NSRRI

HAVEFE — TR AL Java ALK R HIFHHBEH AT, RETUFLIE -4
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Java KRG F K class XM, BHEEIRIMA LM 2NE. LEK Message )71

W

000000
000004
000006
000008
00000a
00000f£
000014
000017
00001a
00001f£
000022
000025
00002b
00002e
000031
000034
000038
00003b
00004a
00004d
000051
000054
000064
00006a
00006d
000077
00007a
000086
00008b
00008e
000093
000096
0000a6
0000ad
0000b0
0000cO
0000c3

cafebabe magic = ca fe ba be

0000 minor version = 0

0032 major version = 50

001d 29 constants

0a0004000£f 1. Methodref class #4 name-and-type #15
0900100011 2. Fieldref class #16 name-and-type #17
080012 3. String #18

070013 4. Class name #19

0a00140015 5. Methodref class #20 name-and-type #21
070016 6. Class name #22

010006 7. UTF length=6

3c696e69743e <init>

010003 8. UTF length=3

282956 )V

010004 9. UTF length=4

436£6465 Code

01000f 10. UTF length=15
4c696€654e756d6265725461626c65 LineNumberTable

010004 11. UTF length=4

6d61696e main

010016 12. UTF length=22
285b4c6a6176612f6c616e672£537472 ([Ljava/lang/Str
696e673b2956 ingp) Vv

01000a 13. UTF length=10

536£7572636546696¢c65 SourceFile

01000c 14. UTF length=12
4d6573736167652e6a617661 Message.java

0c00070008 15. NameAndType name #7 descriptor #8
070017 16. Class name #23

0c00180019 17. NameAndType name #24 descriptor #25
010017 18. UTF length=23
6a756e7368616€207361793a48656¢c6¢C junshan say:Hell
6£20576£726421 o Word!

010010 19. UTF length=1l6
6a6176612f6c616e672f4£626a656374 java/lang/Object

07001a 20. Class name #26

0c001b001c 21. NameAndType name #27 descriptor #28
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0000c8
0000cb
0000d2
0000d5
0000e5
0000e8
0000eb
0000ee
0000fe
000103
000106
000116
000119
00011c
000122
000125
000135
000145
000155
000161
000163
000165
000167
000169
00016b

00016d
000le6f
000171
000173

000175
000177
00017b
00017d
00017f£
000183
000184
000187
000188

¥ H5F R class Xt

010007 22. UTF length=7
4d657373616765 Message

010010 23. UTF length=16
6a6176612f6c616e672£53797374656d java/lang/System
010003 24. UTF length=3

6£7574 out

010015 25. UTF length=21
4c6a6176612f696£2£5072696e745374 Ljava/io/PrintSt
7265616d3b ream;

010013 26. UTF length=19
6a6176612£696£2£5072696e74537472 java/io/PrintStr
65616d eam

010006 27. UTF length=6

7072696e7466 printck

01003c 28. UTF length=60
284c6a6176612f6c616e672£53747269 (Ljava/lang/Stri

6e673b5b4c6a6l76612f6c6l6e672f4f
626a6563743b294c6a6176612f696£2F

ng; [Ljava/lang/0
bject;)Ljava/io/

5072696e7453747265616d3b PrintStream;
0021 access flags = 33
0006 this = #6
0004 super = #4
0000 0 interfaces
0000 0 fields
0002 2 methods
Method O:
0001 access flags = 1
0007 name = #7<<init>>
0008 descriptor = #8<()V>
0001 1 field/method attributes:
field/method attribute 0
0009 name = #9<Code>
0000001d length = 29
0001 max stack: 1
0001 max locals: 1
00000005 code  length: 5
2a 0 aload 0
b70001 1 invokespecial #1
bl 4 return
0000 0 exception table entries:
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00018a 0001 1l code attributes:
code attribute 0:

00018c 000a name = #10<LineNumberTable>
00018e 00000006 length = 6

Line number table:
000192 0001 length = 1
000194 00000007 start pc: 0 line number: 7

Method 1:
000198 0009 access flags = 9
00019a 000b name = #ll<main>
00019c 000c descriptor = #12<([Ljava/lang/String;)V>
00019e 0001 1 field/method attributes:
field/method attribute 0
0001a0 0009 name = #9<Code>
0001a2 0000002a length = 42
0001a6 0003 max stack: 3
0001a8 0001 max locals: 1
000laa 0000000e code length: 14
000lae b20002 0 getstatic #2
0001l 1203 3 ldot $8
0001b3 03 5 icenst 10
0001b4 bd0004 6 anewarray #4
0001b7 b60005 9 invokevirtual #5
0001ba 57 12" pap
0001bb bl 13 return
0001bc 0000 0 exception table entries:
0001be 0001 1 code attributes:
code attribute O:

0001cO 000a name = #10<LineNumberTable>
0001c2 0000000a length = 10

Line number table:
0001ce 0002 length = 2
0001c8 00000009 start pc: 0 line number: 9
0001lcc 000d000a start pc: 13 line number: 10
000140 0001 1 classfile attributes

Attribute O0:

0001d2 000d name = #13<SourceFile>
0001d4 00000002 length = 2
0001d8 000e sourcefile index = #14
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R4 JUAT Java ARG 45 G F K class X RRK T X227, RLEAREAR, H
KHEIEMNRIAL, HIEFMFTE class XAFPRREE _FIKRETHENFHEIIE, 5
—FIRIEE =F RN T HERMEE T T XA & 4B

java COM.sootNsmoke.oolong.DumpClass Message.class

L8R, Rt ] LUl JDK A A A TR T ED H XA R SR B .
BAVEFBRXAN XM LIELE, 7217

000000 cafebabe magic = ca fe ba be
000004 0000 minor version = 0
000006 0032 major version = 50

FATR—ARIRRF, BRI —MRUER] class X, BR— 32 AL MERF
SR, “cafebabe 7 BIXNEHM 16 HHIRRHEAX. WR—ASHFKET 4 MFHRXA
BT, RN class XA, B IVM B IAAXAN R class 30, AL
T

J& T P A 71 40 0l 3R 7 1) 2 B K PR AR A R B/ I AR Y L, Java 2 2 BT B AR AS s L 2
3~45, 1M Java 2 IRRA VG 2 45.3~46. R ¥, AT 6 NF 1T RARME XA class IKHH
EALGER, TVM ZEMEIXA class XA R SRR EHFEXA K4

5.3 EEit

class 3L H ) Bt T Fros:

000008 001d 29 constants

00000a 0a0004000f 1. Methodref class #4 name-and-type #15
00000f 0900100011 2. Fieldref class #16 name-and-type #17
000014 080012 3. String {18

000017 070013 4. Class name #19

00001la 0a00140015 5. Methodref class #20 name-and-type #21
00001f 070016 6. Class name #22

000022 010006 7. UTF length=6

000025 3c696e69743e <init>

00002b 010003 8. UTF length=3

00002e 282956 v
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000031
000034
000038
00003b
00004a
00004d
000051
000054
000064
00006a
00006d
000077
00007a
000086
00008b
00008e
000093
000096
000026
0000ad
0000b0
0000c0
0000c3
0000c8
0000cb
0000d2
0000d5
0000e5
0000e8
0000eb
0000ee
0000fe
000103
000106
000116
000119
00011lc
000122
000125
000135

010004 9. UTF length=4

436£6465 Code

01000f 10. UTF length=15
4c696e654e756d6265725461626c65 LineNumberTable
010004 11. UTF length=4

6d61696e main

010016 12. UTF length=22
285b4c6a6176612f6c616e672£537472 ([Ljava/lang/Str
696e673b2956 ing;)V

01000a 13. UTF length=10
536£7572636546696c65 SourceFile
01000c 14. UTF length=12
4d6573736167652e6a617661 Message.java
0c00070008 15. NameAndType name #7 descriptor #8
070017 16. Class name #23

0c00180019 17. NameAndType name #24 descriptor #25
010017 18. UTF length=23
6a756e7368616e207361793a48656c6¢C junshan say:Hell
6£20576£726421 o Word!

010010 19. UTF length=16
6a6176612f6c616e672f4£626a656374 java/lang/Object

Class name #26
NameAndType name #27 descriptor #28

Message

07001a 20.

0c001b001c 21,

010007 22. UTF length=7
4d657373616765

010010 235

UTF length=16

6a6176612f6c616e672£53797374656d java/lang/System

010003 24. UTF length=3

6£7574 out

010015 25. UTF length=21
4c6a6176612f696£2f5072696e745374 Ljava/io/PrintSt
7265616d3b ream;

010013 26. UTF length=19
6a6176612f696£2£5072696e74537472 java/io/PrintStr
65616d eam

010006 27. UTF length=6

7072696e7466 printf

01003c 28. UTF length=60
284c6a6176612f6c616e672£53747269 (Ljava/lang/Stri

6e673b5b4c6a6176612f6c616e672f4f ng; [Ljava/lang/0O
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000145 626a6563743b294c6a6176612f696£2F bject;)Ljava/io/
000155 5072696e7453747265616d3b PrintStream;

B—TERANETHERANEZLTEANEENLSL, BIEF 29 4. BAREF L
AMUBEHRE 284, EHE P ORBREFE, EHAIVM BCHHK.

X299 N BT EANAEES 3 ANFTRMAN, WHE 5-1 Fis.
WIS ik

'
|
|
|
|

’a%"é%’é&“
B 51 FEFVHE
BANFHRRENFERHAALANER, IVMPEXT 12 MEBHEE, 1
Pk BHE SN N —ANE, XMNBUEWR 5-17 .
*5-17 12 # £ R F T 695

HERT O S % R o M
2-byte unsigned integer Length of the bytes
1 UTF8
Bytes Text
3 Integer 4-byte signed integer int constant
4 Float 4-byte floating-point number float constant
S Long 8-byte signed long integer long constant
6 Double 8-byte double-precision number double constant
7 Class 2-byte UTF8 index Names a class
8 String 2-byte UTF8 index String constant
9 Fieldref 2-byte Class index Class containing the field
2-byte NameAndType index Field name and type
2-byte Class index Class containing the method
10 Methodref
2-byte NameAndType index Method name and type
2-byte Class index Interface containing the method
11 Interface Methodref
2-byte NameAndType index Method name and type
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Bx
HERT HHEER ® R I |
2-byte UTF8 index Name of the field or method
12 NameAndType
2-byte UTF8 index Type descriptor

XEHBEEHREMESI AN, B— N EESHT S 158, ERPEEELRA G,
Horp— SR AR B RA (W Integer. String 25) RIFHME, FHEENE—F UTFS.
Fieldref. Methodref 4.

53.1 UTF8 EEHE

4 X UTFS & —F F R RmIB AR, EUEMEN N KBRS EME, W
R LR E HIELERE— N ERE.

UTF8 KM% & g A7 R RN JG M BT M IR R a2 8, 0 B
28 NMEE “01003¢ 7 B2 UTFS KA M &, HA M “3¢” RREHFIRIMZ T KES 60
A WA “284c6a617661216c616e6721537472696673b5b4c6a617661216c6166672£4£626-
a6563743b294c6a6176612{696f2f5072696e7453747265616d3b” iX#E—H Fl 16 1k 7 1K
FRFEH, ERNFREH R “(Ljava/lang/Stri ng;[Ljava/lang/Object;]Ljava/io/ PrintStream;” .

UTF8 KA H B K 5-2 Frox.

R F K

byte byte

L
UTF8H 257 HHBRRGAE
B 5-2 UTF8 (A% 3

HE 52 5 —4 UTF8 ¥ EH=HH KRR, GEXAMEEEAABRN, XA A%E
HBEZLANAZEN, FHBREXANEBLENAE.

e 140



#5FE RN class X%

5.3.2 Fieldref. Methodref & 2 %!

Fieldref il Methodref % B2 R IB B B2 A4 T iR Class = i J&@ P TR 5 ¥ 1) o il Row
— N Class T HI—ANBYHEF 1LV ? 7] LLEF Fieldref Fll Methodref ¥ & A8 & B WL (5 & .
T HT AR R 2 “09001000117 Ff & —A Fieldref KRIH &, ATLLHE 5-3

% B TEClass

Fieldrelf’“%"%
S AL IR

B 5-3 Fieldref (& % &
H—NFEWERREXADHEER Fieldref K%, FrLlR 09, FHMEANFETNRRKZ %

Fieldref & ME 2K F K Field, fAMEMEEEILNEENME. FEHENMFTRIHLXAN
Fieldref # & f{] Name 1 Type, [F#f et/ +5 W NameAndType KR HEM KT

Methodref t 1 Fieldref XM E X, B —NFWRAIHEHEERR 10, FEMIH
ANEH RRNHRZ T B TWANK, 5B A7 R R B 2% 7 7 ) NameAndType.

5.3.3 Class §82%8

Class H BRI ZEMELIR, EBME I —A UTF8 K
R R, %R RPN R ZKIBAALHR, Class ¥ BXR L Al il
It 5-4 Fios.

LR T A ARG R B 4 “070013” B, 07 BRI Class
KEUWER, FHMNHNFTRRIOESE 19 1MEE, mHE 194 Sl
WEIERE —/ UIF8 XBEKWFER, ZHFERFHEMNE F ]
“java/lang/Object”, it & %KMK B K, B 5-4 Class ¥ £
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5.3.4 NameAndType ¥ 2%

NameAndType & &K A E N T R /R Methodref Fl Fieldref i) 42 FR A1 2 7 4 iR Mgk — 25
YT AFAE R, A FRIE W X i UTFS R ARK R, AR AR UTFS kKR, Fr
P NameAndType KA d — AN F A5 K BRR N BB AN T35 1 UTFS M7 B R 51 AR,
ik 5-5 fiom e

8 M Name & 5 |

08

4

Namt;;nngype & 1A Type iR &5 |

B 5-5 NameAndType £ #

Kl 5-5 R 2R FEE 15 NH & “0c00070008 ” I ZE, “0007” 5[] fr 2 4
7T ANEE, RAAKRZXA Methodref B{# Fieldref & FK, T “0008” 7K 2 Methodref
HIR [A] 25 R 8% # Fieldref IS %2841,

54 RER

HRIIRKE MR R TEAN KA G WEERHR T, WX ANKM U R EH . 4FRm%
B, UDERREGEARXRRETLINT HEEOFMHBER.

it N 2 HI T SR, X EefF B R TR

000161 0021 access flags = 33
000163 0006 this = #6

000165 0004 super = #4

000167 0000 0 interfaces

F P A 7 I RORIX AN R U W R E, XA R R i 5-6 B R
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ACC_INTERFACE ~ ACC_FINAL

ACC_ABS=TRACT ACC_:SUPER ACC_E{’UBLIC
B 5-6 %i5 4

KGR EHI AT P sehr ERAMEHT 54 bit, HALK bit BEH € X, X 5/ bit
o 2B —A bit RRHIZ 1% KR T £ public B, & 1 FIiE R 2 public 28, & Nt & private 2.
BT LA S 07 1) & i R A B, B4 R public B4 2 private, X FAREME T A4 X2
R RAEBHMTIE, FHheRE—A bit RERK

ESANbit RAMWRZIZELREB/R final 2, 1 BALE, 0RF-S.

% 6 /> bit MR ZE R T EH invokespecial, Wl HLAHANL, 7F Java P rE
FISKER AR 4k &K T Object K.

FIONDbit IR T ZAXRBREEOR, 0 XRRAREOR, 1 REOXK,

FI2Abit R ZLRBEMBE, 0 BRAEMBRE, 1 T2z,

JEHPANFAT “0006 7 R ZBHIRKLK, BEIRAKESE 6 NEE, “0004” RNH R
ZRBHIRLIK, ERMMEE 4 NMEEE XKL, BEEHE “0000” RRiZKEEAH L
MO,

5.5 Fields #1 Methods TEX.

HK1E B R G B £ Fields 1 Methods B4AE X T, WTFFHWHFRx:

000169 0000 0 fields
00016b 0002 2 methods
Method O0:
00016d 0001 access flags =1
00016f 0007 name = #7<<init>>
000171 0008 descriptor = #8<()V>
000173 0001 1 field/method attributes:
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000175
000177
00017b
00017d
00017£
000183
000184
000187
000188
00018a

00018c
00018e

000192
000194

000198
00019a
00019c
00019e

0001a0
0001a2
0001a6
0001a8
000laa
0001lae
0001b1
0001b3
0001b4
0001b7
0001ba
0001bb
0001bc
0001be

0001cO
0001c2

0009
0000001d
0001
0001
00000005
2a
b70001
bl

0000
0001

000a
00000006

0001
00000007

0009
000b
000c
0001

0009
0000002a
0003
0001
0000000e
b20002
1203

03
bd0004
b60005
37

bl

0000
0001

000a
0000000a

field/method attribute 0
name = #9<Code>
length = 29
max stack: 1
max locals: 1
code length: 5

0 aload 0

1 invokespecial #1

4 return

0 exception table entries:

1 code attributes:

code attribute 0:
name = #10<LineNumberTable>

length = 6
Line number table:
length = 1

start pc: 0 line number: 7
Method 1:
access flags = 9
name = #ll<main>
descriptor = #12<([Ljava/lang/String;)V>
1 field/method attributes:
field/method attribute 0
name = #9<Code>
length = 42
max stacks 3
max locals: 1
code length: 14
0 getstatic #2
3 lde #3
5 dcdeonst 0
6 anewarray #4
9 invokevirtual #5
12 pop
13 return
0 exception table entries:
1 code attributes:
code attribute 0:
name = #10<LineNumberTable>
length = 10
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Line number table:

0001ce 0002 length = 2
0001c8 00000009 start pec: 0 line number: 9
0001lcc 000d000a start pe: 13 line number: 10

BT 4 NP MNRRIEZRFEXT ZONREMES DA T2, BT Rk 2 X o
BYEFTTERRAEEXT . THFEF T LW E XK.

TERMBIES R P #A Uy 2, FAER A7 B, W 5-7 P,

ACC_VOLATILE

ACC_PRIVATE
ACC_NATIVE ACC_FINAL
ACC_STATIC
ACC_ABSTRACT _sggﬂnom ACC_PUBLIC

ACC_PROTECTED

ACC_TRANSIENT
B 5-7 7 kA /B bk 6995 P 42 4]

M 5-7 Fa] LUE H AT 4 A bit 53R #8212 07 V5 BUR MR AT 4 U7 S 1R R
BN RRRWTHER.

55 14 bit: 27 & public.

% 2 bit: 252 private.

% 3 A bit: J& S protected.

% 4/ bit: RARHIE R static.

J& T DY A bit 3550 8 SCR SRR 1 7 ks, BN BR A AR
55 bit: HBA HE XK final.

6 A bit: A BE UK synchronized.
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5 7 A bit: HEAHE XK volatile.

% 8 A bit: A A B E XL transient.
BIEEK—NFEMEHE T HA bit, 2AR-WTRER.
% 9/ bit: 22 native J7 %,

2 12 4 bit: & E/ & abstract 7k,

BT RI 4 AT
00016f 0007 name = #7<<init>>
000171 0008 descriptor = #8<()V>

SE XK RXANTT AR AR R R AR, - NameAndType, 4375 %5 [ /> UTF8 # &
%gj‘o >

FERXRZ JFRRENTTEAMEARREERMEXT, ELUPAF K name LR
TRETTER ATTHE B E . FERXREAERT — UTF8 &, “Code” T HRRZI X
MITERRAAR AR E L. FETRE:

000177 0000001d length = 29

4N FHRREANTERORBKE, XEHFFHFTHBKER 2917, ERXERA
ANFHRTH, HRE—ANHTERFRHFIERK B 22 ANFN, W64k, FTUI—4
TE— AR 64k I FHKE. BRIXEFUK 64k KEH AR Java WL H %7
EHKEAREHEIT 64k, TR F)E K FHHEKKEAEEL 64k.

Rk
00017b 0001 max staeck: 1
00017d 0001 max locals: 1

R ST T AR ) 55 K R B R BE R A H BB RN, XA E XAE VM kX
AN 7555 B A A7 B B B BSOS B, R R BB T RXPIAME, TVM SR 4 N #x A4
%,

T AR -
00017f 00000005 code length: 5
000183 2a 0 aload 0
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000184 b70001
000187 bl

¥H5EF RAclass X4

1 invokespecial #1
4 return

RN B XA T RS N TVM $84-, “00000005 ” E X T HiEHHHESHE 5 NF
Fo FHEXT XA T3 75

000188 0000

0 exception table entries:

KR RIRIIAN TR 8 2 P 7% .

BT REEXANTTERFLER —LES R MR, XL AR & 4 3R 1 2 AR RS A 5
—EHIME R, WA TERKEE . BAT 0 R AT AR 5 YR R T AT B e B

—EH.

0 T A AT B R -

00018a 0001

00018c 000a
00018e 00000006

000192
000194

0001
00000007

1l code attributes:
code attribute O0:

name = #10<LineNumberTable>
length = 6

. Line number table:

length =1

start pc: 0 line number: 7

FHERAE -MMBEERR, XAMUEHERIER LineNumberTable, J5 'S IR %
6 NFNHETEAMEEERHR. 0001”7 #RRAE —ITHNKER, XA MR L
“0000” A1 “0007”, HI BTN RIS AT B AT IR A, TR AN T R om B0 2 VRS g
175, RWMTSERWAF47, AT AT, %R E] Java Y565 AT MR £ HE8H 65535
HEEH 65535 1, HEXANMIERARERST -

T, T R 7

5.6 EMEHIR

5 Field f1 Method —#¥, Class FRIFEtL A KD ERR, W A=

0001d0 0001

0001d2 000d
0001d4 00000002
0001d8 000e

1 classfi
Attribute
name =
length

le attributes

O:
#13<SourceFile>
= 2

sourcefile index = #14

® 147 o



RADHT Java Web £ R A %5

F Java iE =G HETE X T —F B &, 5t & LT K name & SourceFile ik .

Class EHKEH 4 NDNFHRR, XEREABFEH DT, “000e” f5H —4 UTFS # &,

S

X

AN H B AR SR A IR OCER B RN YRS SO E, X B UTF8 #8112 Message.java, P
AR FIREA MR G Z KB

class {44514

5.7 Javap £mHI

b2 #EE Oolong AR R G K class LR —HE R 2w, EWLUER JIDK BH 1
Javap KR4k class SCAFA% 0, XA CHM X FEINAE 5 HEMF . Eid javap -verbose Message >
message.txt #7 4 7] LU class [ 454445 5 2 message.txt 1, WAWF:

Compiled from "Message.java"
public class compile.Message extends java.lang.Object

"Message.java"

$4.420; //
$21.%22;://
£23; i
#24; L
#25.4#26;//

java/lang/Object."<init>": ()V
java/lang/System.out:Ljava/io/PrintStream;
junshan say:Hello Word!

java/lang/Object
java/io/PrintStream.printf: (Ljava/lang/St

ring; [Ljava/lang/Object;)Ljava/io/PrintStream;

SourceFile:
minor version: 0
major version: 51
Constant pool:
const #1 = Method
const #2 = Field
const #3 = String
const #4 = class
const #5 = Method
const #6 = class
const #7 = Asciz
const #8 = Asciz
const #9 = Asciz
const #10 = Asciz
const #11 = Asciz
const #12 = Asciz
const #13 = Asciz
const #14 = Asciz
const #15 = Asciz
const #16 = Asciz
const #17 = Asciz
const #18 = Asciz
const #19 = Asciz

#27;
capnito;
(Vi
Code;
LineNumberTable;
LocalVariableTable;
thisg;
Lcompile/Message; ;

// compile/Message

main;
([Ljava/lang/String;)V;
args;
[Ljava/lang/String; ;
SourceFile;
Message.java;
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const #20 = NameAndType #7:#8;// "<init>":()V

const #21 = class  #28; // java/lang/System

const #22 = NameAndType #29:#30;// out:Ljava/io/PrintStream;
const #23 = Asciz junshan say:Hello Word!;

const #24 = Asciz java/lang/Object;

const #25 = class #31; // Jjava/io/PrintStream

const #26 = NameAndType #32:#33;// printf: (Ljava/lang/String;
[Ljava/lang/Object;)Ljava/io/PrintStream;

const #27 = Asciz compile/Message;

const #28 = Asciz java/lang/System;

const #29 = Asciz out;

const #30 = Asciz Ljava/io/PrintStream;;

const #31 = Asciz Jjava/io/PrintStream;

donst #32 = Asciz printfs

const #33 = Asciz (Ljava/lang/String; [Ljava/lang/Object;]Ljava/io/
PrintStream;;

{
public compile.Message() ;

Code:

Shack=1, \Locale=1,6 Args size=1

B aload 0

il invokespecial #1; //Method java/lang/Object."<init>": ()V
4: return

LineNumberTable:

line 9: 0

LocalVariableTable:

Start Length Slot Name Signature

0 5 0 this Lcompile/Message;

public static void main(java.lang.Stringll);

Code:

Stack=3, lLoecals=l, Args size=]

0: getstatic #2; //Field java/lang/System.out:Ljava/io/PrintStream;
3: ldc #3; //String junshan say:Hello Word!

S iconst O

6: anewarray #4; //class java/lang/Object

9: invokevirtual #5; //Method java/io/PrintStream.printf: (Ljava/
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lang/String; [Ljava/lang/Object;)Ljava/io/PrintStream;
12: pep
13: return
LineNumberTable:
line 11: O
line 12+ 13

LocalVariableTable:
Start Length Slot Name Signature
0 14 0 args [Ljava/lang/String;

}

ARG B R GEME, RN T FEMEBE T, —A & LineNumberTable,
% —~ /& LocalVariableTable.

5.7.1 LineNumberTable

LineNumberTable F H & £ 4 line a:b, ) line B XN HEF K —1T. Hpa®
SR IXA T B — AT RIS XA KA I LAT, T b 2R XITRIEKE —4%& IVM
4K pc B E. W EHEK main FEFHEHTRE, WA 5-8 Fix.

E] public class Message |

i0 o] public static void main(String[] args) {

11 : System.out.printf{"junshan say:Hello Word!");
12] & }

13¢ 3

K| 5-8 main J7 V%

3 50 %o I 2 -

LineNumberTable:
linel 4+ O
line '12¢ 13

Ko 11 AT S, MES/EHmK 0 Z2XATABEEE N IVM 152K mis ik, —&
— AT AT A X N A B L E R 0. XA TR BT A 1R A b bk

public static void main(java.lang.String[]):
Code:
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Stack=3, Locals=l, Args size=1

0 getstatic #2; //Field java/lang/System.out:Ljava/io/PrintStream;

3: ldc #3; //String junshan say:Hello Word!

53 iconst 0

6 anewarray #4; //class java/lang/Object

9: invokevirtual #5; //Method java/io/PrintStream.printf: (Ljava/
lang/String; [Ljava/lang/Object;)Ljava/io/PrintStream;

12: pop

13:  Ereturn

M 0~12 # 2 System.out.printf("junshan say:Hello Word!")—4Tf8H %} N (1454, T4
1247 B S5 H K 13 XN $8 4 5t & return,

5.7.2 LocalVariableTable

LineNumberTable f4 & 5 M@, 43Jil & Start. Length. Slot. Name I Signature. 3
wh Start Al Length & 7~ 1% 48 & (9 2% 1 F 18 0 i 7% b 1k . Start 378 %35 8 4 8 31 34 Slot
44 (xstore_x $§4) I F — &1L MMMl . Length /1% B E 8 4 3t 5 1
(195 & Honf B ) #% B, BT DL — AN AR B 1 F 4R & [Start,  Start+Length]. Slot #1 Name
730 LR %A B b ) Slot %ﬁ?*ﬂﬁ?{im@ﬁh Signature R/NIZ BRI, FTHSE S
—lF (i 5-9 i) BAE—TFTENKS

12; © public void stack(String{] arg) {
13 String str = "junshan”;

14 if (str.equals{"junshan")} {
15 int 1 = 3;

161 while (i > 0) {

17 long i = 1;

18 g

19 )

20 } else {

21 char b = ‘*a';

22 System.out.printin(b};
23 }

24! }

B 5-9 stack # ik

&l 5-9 XF M #F 5P A1 LineNumberTable 41 F :

public void stack(java.lang.String[]);

Code:
Stack=2, Locals=6, Args size=2
0: ldc #3; //String junshan
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2 astore 2

3 aload 2

4. ldc #3; //String junshan

62 invokevirtual #4; //Method java/lang/String.equals: (Ljava/lang/
Object;)Z

9 ifeq 30

1oe deonst 3
13l istore 3
14: " iload 3
15: ifie 27
18: leconst |
19: lstore 4
21 ddne R =t
24: goto 14
2717 gore 40
30: ''‘bipush 97
32: dstore 3

33: getstatic #5; //Field java/lang/System.out:Ljava/io/PrintStream;

36: 1load 3

37: invokevirtual #6; //Method java/io/PrintStream.println: (C)V

40: return

LocalVariableTable:

Start Length Slot Name Signature

21 3 4 ) J

14 13 3 3 I

38 T 2 b ©

0 41 0 this Lheap/StackSize;

0 41 1 arg [Ljava/lang/String;
38 7 sStr Ljava/lang/String;

XANFERH 6 MR, T 44 Slot. A8 j 7F Istore 4 X 4354 ¥ & IR B AH ,
Fr LB Y Start NN — K IELFFE, HEtE iinc 3, -1 82 KRB & & 21, 1 Length & 3,
YRR AE R 21, 24], WMBE 24 XNVHITEL R goto 14, NEBEZR j I

A RE 5 1E while R A A £ W) & H .

M LT /) LocalVariableTable i fE & B, ZZ& i 1 b f FHIEE & Slot 3, EAMIN 4
AREAH Slot X ? 88 i M/EREZ[14, 27], & b K/ERBRE33, 40], FTLLRILEA]
FIVE R E AR, 1 Slot MW IE R 4B BEHABRAESHITUESMFH. Xt

R T AT 2F 6 MAMARMER LR ERMEHT 4 4 Slot.
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5.8 B4

KENHATH class F AT ) Oolong IC 4 iE 5 , ¥ — NI SL B A8 B 74513,
HHEMAN LT HHEFTRENEE, BMEMNTT class THHALLER, LUETRA]
U MU B AR class SCAFMIALIE R, B IRATEM Java thi—S6PR4&1, 407 v 00 56 K B
HAT B R 6155

e 153 o



%0 =
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TR

ClassLoader B4 B Xt B 4%, FT50K Class N E JVM F, EBLF LTS
MTOMEEER, ARAHASGNEERBASIEH, ASHEESAVIPRA. HE&ER
A, BE2RMERS A%, MNKEAFEHSS VIP2REBERE, BESRERZE. B

LRPBAEEMNEEEFHE, AASENSRASEIBIAFRNERZEES. TANSRE
MFANSZREEASIERAIT, —B&2RBASYRSWRBERES ZHEFERIRRMAT, B
MESAKNSHHBEEERE. WREE AL KEARKRAR VIP HIFZEEAFK, BAXS
g, WRIARAE VIP S G . URIREARE VIP 2 RSB RN FEMRE, WREEBA
SRAEUR, (B2 W SRARARTREE R AR 55 S8 T .

#Hs b, ClassLoader (& T BE#F Class & E| JVM 24, &F —NMEEREMARLZ
HEGNRN ZBPEME, ©-—FRMEMEZIMBHLE], bl X T BAL & AR
7 JG T VEA 4 #T o ClassLoader B T LR AMMEHSMEE —MEF B ZW Class F G ER
T TVM 58— 5K 0 e 3
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A% £ E AT CLassLoader HIFTPIMEM, 2 ClassLoader SNIE: IR B e s
MR, AN A 2B Java Web 1% F 9 ClassLoader & W SEHLHT, BEAF €A1 7
B ERATTZE H 8 1 FF & 72 o 5 A B AR AR 2 ] TAER .

61 ClassLoader &5 4T

A% S F BBy ClassLoader, EES MBI WA 6-1 FromiyJLANTiIE, BLEEA]
MEETTE.

%ﬁ'ﬁ Classloader - e ?

6}33 ¥ defineClass(byte[], int, 1nt) Class<?>
@3 ? findllass (String) Class<?>
@ % loadllass String) Class? |
% ® resolveClass (Class<?>) void §

B 6-1 ClassLoader £ * &4 #12 &

Hrp defineClass 77 Fl B ¥ byte F 1 AR HT AL IVM RESE R I Class W%, H TX
AN R RATAA AT LA T class SCHFSEBlbxt %, ik ] LA 2 A 75 3K a0 3R AT
i BB — AR F AR, XA TSR BRI Class X R B LIS
HE, MEHEEAXANTEEBER Class 5%, XNEM Class X RIEEA resolve,
XA resolve K & 7EIX AT R H IE SE B LI A BEAT

defineClass I % /& fl findClass 77 ¥ — 7 FI i), ATE L H#E 5 ClassLoader 50K
ff) findClass 77 ¥ 3 SE LIS B BN, AN Ty X 49 22 I 3K i) 71555 . 28 /5 1 A defineClass
J7 A R Class X%, WHRVRAEAER B INEE IVM i s 388 (Link), A AT LA
3% 55 4h— > resolveClass 77, 4RIk th AT Lk ik IVM SRR A 4 IR A B X
M.

WRRAEE G & BN, thEaEaNAEEE, RELEESITHN ARSI
HOoiEm—AKme, B4R LLA this.getClass().getClassLoader().loadClass("class")
8 il ClassLoader ff loadClass 75 ¥ LAIRBUX AN 2 Class XF %, XA loadClass & EH J7
%, URIFERE AT LA SE ZE AT 4 IR g A XA 2K .

ClassLoader £ #%E, EREHFRE TE, ﬁﬁ]ﬁﬂ%gif)ﬂuﬁ . ClassLoader, —
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ML #R 2 4k 7K URLClassLoader iXAN 72K, BAXAMNKOLHERMTELIT K4 THE, A
ATEEELR T MEBRRG T, BRI ELI Serviet B @ % & H £ 2k &
HttpServlet —#.

BT 41 03X LA 7R3 2 BRATE S & ClassLoader BY & Z FH ), ClassLoader &4
BT H A LA vk, WEKEL class SCIF 773 getResource. getResourceAsStream 2%,
A B IRH SystemClassLoader [ 77 1:48 . X 26 7 v A1 G TH B LA 44 .

6.2 ClassLoader ROZE4R ANEH

TERUTH ) 2 RN S BRI, G0 o] (RAIE A 7] 2 4% 0 4 52085 R /0 2 B 345 S it
A=Y BT REAFE — 22 A A O AR IE MR B4 A OB S, g TR A
S ARERE MBI RS RUE S, P LS WL B8 65 4R FT A 2 5354 I i 42
MEEREANSS, TH -2 ARG MESEES, FREAEFINESSEEE
R DL, LR AR RN SR BT ASGIEN, AT AR IF B A B — B . 4 R XA 42
e ML e 2

ClassLoader g Bt 13X HE— TR AFALE], IXAHLHIH R BB BACESNLH . & RIX R
H: BT — D RBIEEM N2 RBEFEN, IMEFEEALRBEZIANSRATOL
W oA, WROCSEME, WELRRERS, WRERAHRASIENT, MERY
BRI, Masm B EEAN S RRENILE E—RIOE RSN 0BA S8, FgEs
EXMIEENEFAL, REXNMLARLTOSWEST, WRCLEMAT, REKRL
B, RMOKERNERRMAT %, WA GREESE, CHNESG % (MRS
BRI B ERRERER, EE SRR EIT I, N SR
BRBEELEFET RN AR CEFIXAER, WRXA S AR XA 24
ERFY L RNES RO ARAWERE, I AR S8R, XA
FERSEXE/FRDR A, HFRAEEANREN, XAME RRYE X MR E SRS R,

PR A AN E B MR, E RS MR ORI BT 2 R I A B4 R
5, SRKSHUALHE, BAGEERGHIISR.

A IVM R4 T =4 ClassLoader 2, iX =4 ClassLoader A LAar AP R EAY, T
CAH MR N A B RS BB AS ARE B S Fifh.
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1. Bootstrap ClassLoader, iX4> ClassLoader # & %7 % k% A & K, B EEME IVM
B 5 THEEZERY, XA ClassLoader 554 JVM H CEHIK, TEMBENK. B4
HE VM A CEE, BB ARBX A, BTLAX A ClassLoader /& N3 57 i [f 4 44
BB, EAULE AR NE T RS, BRAEES LR mEsE, a1
A .

2. ExtClassLoader, XK SA Ak, ©£ JVM T ASH—&S, HEEHN
MR RMAIE, EIHFAR IVM ¥ HLIE, FATAT LB R IXA K Has 2Ly
EAKESEERM R TAR, X84 REEAR IVM A EK, 8RS 3 AR,
BT LARE B IXAN N 38 Sk i # . & 45 B4R € H ARTE System.getProperty("java.ext.dirs") H
XFe »

3. AppClassLoader, XM X MBBRME LT N ERFSARSH, EHRXER
ExtClassLoader. & R % () B An &) KB4 71, BB 7E System.getProperty("java.class.path")
H 3 T B3] DX AN K s gk, XA Hxmt 2 RATZL % M 2K classpath.

WRRMELIACKEMER, NEREBEELINMERRE ClassLoader, ik 24k 7K
URLClassLoader 2, 303 HAh 7, B HIA #2845 /& AppClassLoader, B4 AN i F W
AR HKH L, BB N B E L & ] getSystemClassLoader()fE A SN # £ . 1M
getSystemClassLoader() /7 % 3R BU 2 i) i & AppClassLoader.

SR — IO o 2 1 A 5 1 I 6-2 TS o

AppClassLoader

B S

ApplClassLoader

B62 RAPEMRBEGFRER

App2ClassLoader

1B £ CEAEA 4 ClassLoader Ff1%5 2% 45 #J i Bootstrap ClassLoader t1517E ExtClassLoader
) E—%h, HSZ Bootstrap ClassLoader ¥ A& T JVM HEEH R IR, K24 Bootstrap
ClassLoader 3 & # 8 57 ClassLoader FIINZ AN . 55 4h Bootstrap ClassLoader 3% f 73,
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ExtClassLoader 15X K AN & Bootstrap ClassLoader, ExtClassLoader 3% %, A1
F BB EX B 1 T Z 2 ZE )¢ ExtClassLoader.

ExtClassLoader #l AppClassLoader #[{i T sun.misc.Launcher 25, {12 Launcher
REIW R, WHE 6-3 fim.

> éﬁ?%ﬁ ClassLoader

_W__WTMTN

| ¢
@?’% Wlassl.oa&erj :' o ﬁ"& Lsunnherj
A ! 11 | .
i
[ ——
A
% ppClas;Loaderg @ 2 !xtClu:sl.o-der}

B 6-3 ClassLoader # % B kK 4 #

ExtClassLoader 1 AppClassLoader #f4k & T URLClassLoader 2%, ifj URLClassLoader
NSEPLT #h1% 2% ClassLoader, 7Efll & Launcher Xf % I & 45 268 ExtClassLoader, 2R J5 ¥
ExtClassLoader Xt % 1 b & fn # 2% €] # AppClassLoader *F %, 1fi i# i Launcher.
getClassLoader() 77 72 3K U] ClassLoader /& AppClassLoader X} % . BT LA 5 Java 3 f o

- E XAl ClassLoader, #E4 PR T System.getProperty("java.ext.dirs") H 3% F (92K &
ExtClassLoader MN#4b, HAhH# b AppClassLoader 3K i %% .

JVM Jn#& class SCHFE| A F2A B R 7 2.

BN : BT if e =0 20 & A8 i 22 A0S B A ClassLoader 3 in#% 5 i 2%,
MAEL JVM KBS FEWRBINER TR B0, G;RATLE L P 4R R
HOIHREAIEE, IVM 7EMBAT U AT XA 2K RIS R ARE NS, Bames
HaIH X LR MR N F.

BB AR BB R RATEA M @S A ClassLoader 23k n#k—
MR TR, B, A this.getClass.getClassLoader().loadClass() 5 # Class.
forName(), Ei#& A1 EH LI ClassLoader K findClass() 7 %:%% .

HEX i R RAMEAK, B, RALES B XM ClassLoader &7 i — 4
R, XAKPLGIHTHARE, HaiXLeRmm 2R mEL.
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6.3 ZN{AMNEK class {4

R T 53 T ClassLoader f) 45 #4 {5 B B 0 #7 T ClassLoader FINEHLH, FHEBIIEE
ERUWAFATKE class SCAEIERAE TVM H .

&l 6-4 j& ClassLoader JN#,—™ class SCHEF] IVM B E L [ 25 B,

Linking

ClassHlyaseiE
(Verifying)

i T aa
(Preparing KBV w

i
(Resolving)

) @—» findClass o

B 6-4 JVM & EeH&
BB BOR K E class SCHIFHERA AR E M F KB A EF .

BB BT A=A B, SRR TSR Class JE503E 4540 2047 S AH Y
(P A7 2 B AN IR R 5 5 R B

BEABERETHEBENVRLIRE, URBSROHATE.

6.31 MBEFHEEARLF

HSEAEf B2 ClassLoader #1847 5 LA 25 indk, dnfa) 2 4k 345 se 2 HAE e 54
MmEEANFRER FRPELN, W2 ELI findClass)H . BINEFE —F 7%
URLClassLoader 2 17/ SZ 3 findClass()fJ, #£ URLClassLoader H'i# i —/> URLClassPath 2%
5 Bh B ZE B class SCAFF 5%, T IX A URLClassPath & ST FME B 233X/ class SO,
IR E T XA class SO, FEEEE [ byte 547 i it i Fi defineClass() 7 %K B 2% % .
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XA L IHLHI G [FIFE Java /O —F A4 InputStream F1 OutputStream —F¢, H &
BT BRI AT, IR E OB ELUR Q] e .

A1 E/EH URLClassLoader KM R E, WE 6-5 Fiax, IRATAT LK B 20 B $5
E— URL ##E 4 69 68 URLClassLoader %%, Himh & L9 EF8 EIiX4 ClassLoader
BRAINBIRAN H 3 F £ A3k class 301

- - 1
@a rilengged ) © JarLoaderyc e:at »

© % Classloader (0 URLClassPath

— E: A
i 1
zlle ?18 » 1
1

\0) @ URLClassLoader

B 6-5 URLClassLoader % 69 #) i & &

XA~ URL #4112 il # URLClassPath %t % )0 2 4. M URLClassPath [{]4 5 th
AT AR I e &l URL MK E 7R ClassPath 5121 .

£ £ URLClassPath Xf % i 43 R 98 4% 128 5K () URL B2 1) 8% 42 30 40 i 2 ST A4 38 2 jar
£, FRYE AR A R 4> 56 2 FileLoader X # JarLoader, B%3% 1 F BRIA B INZR 3L, 24 VM
YA H findClass B B 3X JLAN I 28 K % class SO =i n#k B WA+ .

W] ¥ B AF S ClassLoader HIIE R EKZIM? WK 6-1 s & Bootstrap ClassLoaders
ExtClassLoader 1 AppClassLoader fZ ¥ ..

% 6-1 =/~ ClassLoader % A & A £ 5 X

ClassLoader 25! S 8 iEm IR "R
-Xbootclasspath: W # Bootstrap ClassLoader f{48 2 4%
Bootstrap ClassLoader -Xbootclasspath/a: JEER AR N3 CA7AE Bootstrap ClassLoader %22 42 [ J5 i
-Xbootclasspath/p: AR IN S| ©A£7E Bootstrap ClassLoader 4% 22 5 72 (€ i i
ExtClassLoader -Djava.ext.dirs &E ExtClassLoader [{]48 % i 12 - -
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Ggx

ClassLoader ##! 2 £ M i A

-Djava.class.path= | .
AppClassLoader | ¥ AppClassLoader [ % # 1%
-cp B -classpath |

LS R E S, BE B8 E classpath IR A&, KoVE % # & itk Java

BATIRE WP . o Rl it dy 247 047 — /> 2809 B NoClassDefFoundError £51i%, AR

Al BE W A 15 % classpath FT3, B & ¥5 € T classpath (H 2% B W4, X T ClassLoader
HI R i G = TE4 N4

6.3.2 IUESRHT
FHHEAUE, RBEARN TROFTHEEMTFZRI, UMHREXIER. 174
IE .
RAEH, XA BAE R AR K E LT B J7 kA SE Bl O T 06 75 1 B
S5H .
FEAT, FERXABY BN BSERA R H B H AT A K. U2 7T HE,
k. &0, FB. TREL. TEP AN AR E.

6.3.3 #1ta1k Class &

KA EE R SYE N REBIAT, EX I BOR R ES T BB B BRI

6.4 HIMNERERDH

TEWAT Java F2 /7 I 28 2 i #) ClassNotFoundException #1 NoClassDefFoundError
FEW, BN MEBA K, THFEH SN — T HIX AT KRR

6.4.1 ClassNotFoundException

ClassNotFoundException 7 % ZY 11 /& Java F2 /7 LW MBI %, THEXMN W%k
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Y, EEIEAMB, BB RMERE, AR ERAHR? EHA Java BF A
HRdEC.

AN RO R R AR A MBI, Fitn, A 7 KA A e R X
MET -

public class notfountexception {
public static void main(String[] args) {
bry | !
Class.forName ("notFountClass") ;
} catch (ClassNotFoundException e) {
e.printStackTrace () ;

}

)
BB —AFKEEH T K
IR Class H i) forName() 77
Wit ClassLoader H ] loadClass() /7.
MLk ClassLoader '] findSystemClass() /7% .

HEBLX R R MR B, MEY IVM BEINEIE SN 4R EHBENER, H%
A ILBX A SO B F 58S, HR R XA SO HARIETE . AR R B 7005 30 R Y 25 24 37 10
classpath H 3 T H WA $8E B XHAFLE . WRAKNIE 2457 classpath B 42, A Lt F &y
A R IREN :

this.getClass () .getClassLoader () .getResource ("") .toString ()

6.4.2 NoClassDefFoundError

NoClassDefFoundError & 5 4h — M2 # BB 15 9 , XA 5% 765 — YA il A & 4740
1T Java SR TT AEREE], 401 F T KA 0.«

java -cp example.jar Example

XA jar WRTEH— A, XA net.xulingbo.Example, ] B8 Lk 4% 8 45 bl 1 2,
BB IXAS jar BEAXANE A S T XA RE 2
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Exception in thread "main" java.lang.NoClassDefFoundError: example/jar

Caused by:

at
at
at
at
at
at
at

java.lang.ClassNotFoundException: example.jar

java.net.URLClassLoader$l.run (URLClassLoader.java:200)
java.security.AccessController.doPrivileged (Native Method)
java.net.URLClassLoader.findClass(URLClassLoader.java:188)
java.lang.ClassLoader.loadClass (ClassLoader.java:306)
sun.misc.Launcher$AppClassLoader.loadClass (Launcher.java:276)
java.lang.ClassLoader.loadClass(ClassLoader.java;ZSl)
java.lang.ClassLoader.loadClassInternal(ClassLoader.java:319)

EXRENREAMLITPERAMENEL, EFHNSERZXEN:

java -cp example.jar net.xulingbo.Example

XHEFIIRT NoClassDefFoundError fl ClassNotFoundException 5%, JE K& Java
R LB BE X 3 examplejar J5 H & 3 0% Example X MK B H R F, FFLUE
ClassNotFoundException 5| & T NoClassDefFoundError 5 # o

JVM KL #5387 3L NoClassDefFoundError 7] B8 [ 1% W ik 2 8 F new 285 .

BYESIRREAK SA T RN EOBHE, URFTEOENSHEPSIHTEANE, X2
K IVM B AN R IX 2 R I R BLIX L R R FELE I S

ilf R IX A B

WR IR LR B AR AR K5 28 AE AT classpath T

6.4.3 UnsatisfiedLinkError

EAFHEBEARRE I, BB, BEHLEE IVM BRIEONE, R —R/ND
R IVM FEIEEA Tib MR T, ATRERL S IMIXAMEIR T, WF:

public class NoLibException {
public native void nativeMethod () ;
statdic {
System.loadLibrary ("NoLib") ;

}

public static void main(String[] args) {
new NoLibException () .nativeMethod () ;

}
}

SN DR I #S R TEMREAT native bR IR G J7 ¥ I TVM 48 7R B0 R f9 A L PR SC Ak B HL B

LU
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Exception in thread "main" java.lang.UnsatisfiedLinkError: no NoLib in

java.library.path

at java.lang.ClassLoader.loadLibrary(ClassLoader.java:1864)

at java.lang.Runtime.loadLibrary0 (Runtime.java:840)

at java.lang.System.loadLibrary (System.java:1084)

at EmptyProject.classloader.NoLibException.<clinit> (NoLibException.
java:12) .

at java.lang.Class.forNameO (Native Method)

at java.lang.Class.forName (Class.java:186)

at com.intellij.rt.execution.application.AppMain.main (AppMain.java:107)

6.4.4 ClassCastException

XA R ABAR T L, TR FERE R AP B0 A 28 T A e it X AN R, T T X BAR
BB BT 7 -

public class CastException {
public static Map m = new HashMap () {{
put (Ma", "2
bh:
public static void main(String[] args) {1
Integer isInt = (Integer)m.get ("a"):;
System.out.print(isInt);

}
2455 K AR AN 2 Integer 8 B (1) FF 5 % i Integer R AU I SR W F 55 1R -

Exception in thread "main" java.lang.ClassCastException: java.lang.String

cannot be cast to java.lang.Integer

at EmptyProject.classloader.CastException.main (CastException.java:17)

at sun.reflect.NativeMethodAccessorImpl.invokeO (Native Method)

at sun.reflect.NativeMethodAccessorImpl.invoke (NativeMethodAccessor—-
Impl.java:57)

at sun.reflect.DelegatingMethodAccessorImpl.invoke (DelegatingMethod-
AccessorImpl.java:43)

at java.lang.reflect.Method.invoke (Method.java:613)

at
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com.intellij.rt.execution.application.AppMain.main (AppMain.java:110)
JVM 7E A A 200 5 4 I 2 4 FRUGn B0 0 AT A 2

T EEX SR, XRBARE H bR SEHI 5k H ARSI 7RI L. R H AR
O, WaWEAMER T ZEAOKN—NTK,

T BCAH KA, Hbr K D2 A K A 5L javalang.Object . java.lang.

Cloneable . java.io.Serializable.
WRAN L LB, JVM Bl RIXAMEIR T o Eil R X ARG PR T R

TERAHRBR D B A IS XA RIS ITEE TR KA, W EHE K Map ] LUX 5
4 Map<String,Integer> m = new HashMap<String,Integer>(), iX#¢ b [ (K4S 7F 4
N R e Bu

G instanceof 1 B A& HARK AL, AR5 F LT 5 I R AL 5 e

6.4.5 ExceptionIninitializerError

XANEE R TVM BTS2 X R R

W Java ERIHLK E G 2 ExceptionlnlnitializerError 8 S, {H & F K H
I Out-Of-Memory-Error 1M o2 8 2 #7 L6, A4 #i#il H OutOfMemoryError Xf %
FE AR

W R YA P H — L% Exception, 1fi H Exception 254 & Error 5% & 1 HA T
K, M2 EI# ExceptionlnlnitializerError 28— AN 9241, 3 H Exception 1
HNZH, HIEALHIRE Exception.

K BT B AR BT R ST

public class CastException {
public static Map m = new HashMap () {{
m.put("at,"2");
bhi
Public static wvoid main (Stringl] args) {
Integer isInt = (Integer)m.get("a");
System.out.print(isInt);
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}
X B IAT B Bl R an T B8R

Exception in thread "main" java.lang.ExceptionInInitializerError

at java.lang.Class.forNameO (Native Method)

at java.lang.ClaSs.forName(Class.java:186)

at com.intellij.rt.execution.application.AppMain.main (AppMain.java:107)
Caused by: java.lang.NullPointerException

at EmptyProject.classloader.CastException$l.<init> (CastException.
java:14)
at EmptyProject.classloader.CastException.<clinit> (CastException.
java:13)
3 more

EMHEHEXAN RN, SHSEE n REMNNBEHIAT 2HE 3B M H

ExceptionlnlnitializerError 8 % o

6.5 HEH/ ClassLoader o7

BUTH 43 4T T ClassLoader [ TAENLHI, FRAT T M HEF — L IFIE A0 HE 42 =2 dn ] HE 95 X
P TAENLSEIK % B H 2 ClassLoader ), ‘BT 417 & B X ClassLoader Mg ?

BTG E B Web NH, B HAH —A HelloWorldServlet, #RJ57EiX4 Servlet
F AT ER N Zk & i ClassLoader, LU F :

public class HelloWorldServlet extends HttpServlet {

public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws IOException, ServletException ({
ClassLoader classLoader = this.getClass () .getClassLoader () ;
while (classLoader != null) {
System.out.print (classLoader.getClass () .getCanonicalName ()) ;
classLoader = classLoader.getParent();
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X AN . i 3 <context/> 5 R AL B 7 server.xml 1, #IF:

<Host name="localhost" appBase="webapps" unpackWARs="true" autoDeploy=

"tooel>
<Context path="/examples" docBase="D: \devtools\apache-tomcat-7.0.0-src\

examples" reloadable="true" />
</Host>

ER, NERXA N EEKAE Tomeat B webapps H T, B % HBRE webapps
H3XT, Tomcat fff Ff) ClassLoader & &~ —#¢, XANEFHESNHE.

X B AT B R i 45 Rt F

org.apache.catalina.loader.WebappClassLoader
org.apache.catalina.loader.StandardClassLoader
sun.misc.Launcher$AppClassLoader
sun.misc.Launcher$ExtClassLoader

A WX AN Servlet i) ClassLoader 25 2% 45 4 (1 B 6-6 Fi 7.

AppClassLoader

4
Standa.rdClassLoa(ﬂ

LW ebapp 1ClassLoader1 Webapp2ClassLoader

B 6-6 Tomcat # ClassLoader ¥ & 4 #

N1 % & Tomcat & 7E 11 4 B i 1) 2 3X £& ClassLoader ], 1 45 & & StandardClassLoader
IREfSum s

StandardClassLoader /£ 7E Bootstrap ] initClassLoaders 7571 1 8 2], Bootstrap 4
H ClassLoaderFactory [ createClassLoader() /5 i fl% StandardClassLoader Xt 5. # RE&EIE

5E StandardClassLoader 2542 ClassLoader, RtERIAEE getSystemClassLoader() /7 23R [A] /1)
ClassLoader 1§ 4 322, getSystemClassLoader()i& [F] ] ClassLoader 38 2 5t 5 AppClassLosder.
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U1t StandardClassLoader Bl # %11, ¥ & & 3 Bootstrap [ catalinaLoader J& £ 1 4 #
A~ Tomcat M ClassLoader. # F 3K Tomcat ¥ LA StandardClassLoader >R iN# org.apache.
catalina.startup.Catalina I QXN %, K& HH StandardClassLoader %X & ¥ Catalina [
parentClassLoader J& £ . J& %A Tomcat 2548 [ %K ClassLoader #5442 StandardClass

Loader.

EXHEA -8R —EEUWY T, RATE I % Tomcat 7 4% I N 2 ClassLoader 2
StandardClassLoader, {H 2 1R /RHH Tomcat AL —A2, 41 StandardContext 2, iE
it getClass().getClassLoader() /7 ¥R [F]ff] ClassLoader ¥/ /& StandardClassLoader, /&
AppClassLoader, A f} 4 We? J[A & StandardClassLoader B 2 52 il 2, StandardContext F]2,
{H 7] LAFH —F StandardClassLoader ) SZ 81 7532, 7] L& B StandardClassLoader 2 & —4
fREEE I % A 75 ClassLoader [f] loadClass() /7 V2 , StandardClassLoader /588 ¥ F =40 N £
PLES, BEESHMEBAERMEB, Pl EIEMEB A ZEid IR AppClassLoader
KESER, N# Tomcat 2528 4 5 K398 & AppClassLoader.

{HZE M H Tomcat ] ClassPath ¥ & &, H4 AppClassLoader ¥ in# A | Tomcat
ZEAE 02, Xt IE i StandardClassLoader SR N# T . H S A% & StandardClassLoader
B & AppClassLoader %, #BE AT 50, B SNSRI —8—F, ME—AREK
T2 0 2B B AR AN ] o

L IRATE F RO A2 Tomeat 75 88 4 5 2 I B, 102 FATH N H R B4k
B, & —1 Web N 7% Tomcat $RAT I, 3X N A i 28 2 38 i A 4 #0002k >k
2

TA1%niE, — NN HAE Tomeat H' i —- StandardContext % 7~, [ StandardContext K
B Web N web.xml FCE SCAF K SEHI4L B B Servlet. Servlet HJ class & H
<servlet-class>Kf5 &, FrLAnfA8im%n, A Servlet KHnE & &8 i 8= &
# 3| Tomcat A4+ H.

A4 Serviet f& W #7 N K WE ? 56 & StandardContext 2K startInternal() 5 ¥2:,
7£ StandardContext ¥] 464 0 ¥ &K & loader B R BF/E, AFEMBLUIEE. BW
T ARG

if (getLoader () == null) {
WebappLoader webappLoader = new WebappLoader (getParentClass-
Loader()):;
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webappLoader.setDelegate (getDelegate()) ;
setLoader (webappLoader) ;

I

X B I 2 R R K 6 @ WebappLoader Xt %, 1 WebappLoader X% % i &
WebappClassLoader ff: y 3£ ClassLoader. f5#[# StandardWrapper 2£f] loadServlet() 7 %
LA EL, BT H) Servlet # /& InstanceManager 3K 526l L /¥, B4 InstanceManager 2% {# F {1
ClassLoader &/ /& WebappClassLoader Mg ?

P& — T InstanceManager i 5K 30, AR50 F B :

public DefaultInstanceManager (Context context, Map<String, Map<String,
String>> injectionMap, org.apache.catalina.Context catalinaContext, ClasslLoader
containerClassLoader) {
classLoader = catalinaContext.getLoader () .getClassLoader () ;
privileged = catalinaContext.getPrivileged() ;
this.containerClassloader = containerClassLoader;

}

InstanceManager X} % ff] ClassLoader 8 3k B StandardContext [{] Loader 1 [
ClassLoader, 5t /2 i [l % & i) WebappClassLoader, J7 EL Servlet [ ClassLoader &
WebappClassLoader.

WebappClassLoader AN & StandardClassLoader A4 f8j B, & %8 7% T 22K loadClass 75
2, A B CRIMELE, XANMEHEE SEZ, KES N U T LA S,

1) # %4 % WebappClassLoader ¥ & F & Z Bk T, 4o Rk Ko £ L2 4%
WebappClassLoader #n 8,49 , #f 4 # £ £ WebappClassLoader # 4 4 & % resourceEntries ¥ .

2) 4w R /£ WebappClassLoader # resourceEntries ¥, 4 4# % JVM B WA F LT
% mE L, w2 A ClassLoader # findLoadedClass 7 3% .

3) W RAAANKA FAKA, H 4AMA SystemClassLoader v & i £ 89 % |
SystemClassLoader #£iX ¥ .3 % AppClassLoader, 4.3 & /& % 476 JVM #) ClassPath % 72
TEERA KRG L,

4) % Ry £ F £ packageTriggers EX ML LT, WwRAEXANREWMGLE T ;
# i@ i¢ StandardClassLoader % % Ao # .

®* 169 o



RN Java Web BRI #

5) 4 R A3 RE A KEF], ¥ & WebappClassLoader &k m# , WebappClassLoader ¥ & /&
XAE A H# WEB-INF/classes B F FTE R A KO EL G FFH, KA KO0 E -4
ResourceEntry I % 4% & iX A~ £ 6§ T 45 &, f4e € 4% & & WebappClassLoader #)
resourceEntries & % ¥ T TR &K, BAHKAM defineClass F % £ A K £ 89 Class #f
%t ik ¥ % InstanceManager k&) & 4], Servlet WAl Z X BRE LA BN F T P BB,

M BT 587K E , Tomcat V3RS T IVM KB, i ERER I,
WFAZ 02K if ik AppClassLoader KM% . {H & Tomcat &1 5E# #f WebappClassLoader £.4
MM EF, WAL IVM K findLoadedClass 2277, X—AFEER.

XU T W RARKE—A Web NH BHEME] webapp HE T, H4A Tomcat it
StandardClassLoader E & N#, 1fi A 2L WebappClassLoader >k il #k .

6.6 WAISCIIE 2/Y ClassLoader

I RTT I 40T, ClassLoader fE#5 56 i 3045 T 9 4 BLF LA 2.

FHEXBRETEREE XK class I, HIFRANFTFER class XMHFH AR
EEERE LR ClassPath T, AN LA IPERLBIIXANK, ZEXFFH
MR EAMNFEE LI — ClassLoader.

XA E R E ISR R A B, AR IE I M AL R R 2 e, A A
FRE T mFEEAAR, EMER IVM ZHHRES RN ZHEEMASE, XA
FEmt Al LAE B & X ClassLoader 528 .

AT LU K SN, WA LR O 2 M class SCIF R B BB,
WMEBHT, TUEFMBEXAE, WTTLHRORLE.

TR X LA S DR A 2 B S/ ClassLoaders

6.6.1 MPFBEHEXHKETH class X4

RATE T 8B —A ClassLoader, 451X A ClassLoader [0 %k 8 4% 7T LU it 0 T 77
AR, A0 F A TR
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public class PathClassLoader extends ClassLoader({
private String classPath;

public PathClassLoader (String classPath) {
this.classPath = classPath;

protected Class<?> findClass (String name) throws ClassNotFoundException {
if (packageName.startsWith (name)) ({
byte[] classData = getData (name) ;

if (classData == null) ({
throw new ClassNotFoundException () :
} else {

return defineClass (name, classData, 0, classData.length):;

}
}else({
return super.loadClass (name) ;

private byte[] getData(String className) {
String path = classPath + File.separatorChar+ className.replace
(L'l File.separatorChar) + Noelass';
tey {
InputStream is = new FileInputStream(path) ;
ByteArrayOutputStream stream = new ByteArrayOutputStream() ;
byte[] buffer = new byte[2048];
int num = 0;
while ((num = is.read(buffer)) != -1) ({
stream.write (buffer, 0, num);
}
return stream.toByteArray ()
} ecatch (IOException e) {
e.printStackTrace() ;
}

return null;

}
b X B S B classPath H X R MR € B4 K class XfF, WARAZ
“net.xulingbo.classloader”, /3488 FI 52N 2% 2 2
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BH—M77 R4k A& URLClassLoader 2, RGRE H & X EKZM URL k& URL
TR, XM EME R, 0 FEEAREFTR:

public class URLPathClassLoader extends URLClassLoader{
private String packageName = "net.xulingbo.classloader";

public URLPathClassLoader (URL[] classPath,ClassLoader parent) {
super (classPath,parent) ; '
}

protected Class<?> findClass (String name) throws ClassNotFoundException {
Class<?> aClass = findLoadedClass (name) ;
if(aClass != null){
return aClass;
}
if (!packageName.startsWith (name)) {
return super.loadClass (name) ;
}else(
return findClass (name) ;

}

ARG 2 19 H R ALRL URL %42, $RJ5 16 53 %68 URLPathClassLoader N,
HAIXA ClassLoader 76 I E (B 1% B 7E URL #8510 H & T B4R 35 72 10250 14«

6.6.2 n#E B ENXEKXBY class X

BB BATE L P25 N AL EFE LT —A class XA FHE, HREYT 24M, &
Hei Z BN XA F ARG HEAT T 18 B 0 5 A0 BE, SRS T RS M. 2% P i I B
MR FINEEFELSMEA TR RIRE LR, RISHEET ClassLoader [
defineClass() /7L B X AN KM LB, BJE5EMERMEB TIE, W FAREFHR:

public class NetClassLoader extends ClassLoader {
private String classPath;
private String packageName = "net.xulingbo.classloader";

public NetClassLoader (String classPath) {
this.classPath = classPath;
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protected Class<?> findClass (String name) throws ClassNotFoundException ({
Class<?> aClass = findLoadedClass (name) ;
if (aClass != null) [
return aClass;
}
if (packageName.startsWith (name)) ({
byte[] classData = getData (name) ;

if (classbata — aully
throw new ClassNotFoundException () ;
} else {

return defineClass (name, classData, 0, classData.length);
}
} else {
return super.loadClass (name) ;

private byte[] getData(String className) {
String path = classPath + File.separatorChar + className.replace('.',
File.separatorChar) + ".class';
try d
URL url = new URL(path);
InputStream is = url.openStream(}:;
ByteArrayOutputStream stream = new ByteArrayOutputStream() ;
byte[] buffer = new byte[2048];
int num = 0;
while ((num = is.read(buffer)) != -1) {
stream.write (buffer, 0, num);
}
return stream.toByteArray()
} catch (Exception e) {
e.printStackTrace () ;
}
recurn nulle

private byte[] deCode (byte[] src) {
byte[] decode = null;
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/13t src FHEBEATARIGLEFE

return decode;

}

FE 77 % deCode()H AJ LUK M 99 48 4 B st S (0 7 15 B AT SE P AR 25 40 B8, SR 5 3% [] iF 4
] class 7589, i defineClass()R AN @ E X% .

6.7 SCHISERIMERE

RAVIIE, VM FEMBRZ TSR B RWA LT LB mBIT kK, 25 @A
findLoadedClass()J7 ¥A B & 15 fiE 5 1R [F1 K SL ] 4R A B2 hn#kid >k, T8 loadClass()
KeIBRMR. BHE IVM RRE—ANEEBERFA—NLKEFALM. —DPRBEAKK
TCRRLGRE —H, BIRLAFEAFENCLL . EF —ANRMBIXAN%M ClassLoader
RERR A, KEFTUKIFE—A 2 ClassLoader FISEHI R &R — 6. WEER
—/ ClassLoader KB ER, MBEFE—MEBESR—FE. F LT 520 0 H 302 77 L)
VAR ClassLoader fSEBIXT %, #R 58 id X AN R B9S2 % %k I [/ 4 3, o
A BT R

public class ClassReloader extends ClassLoader {

private String classPath;
String classname = "compile.Yufa";

public ClassReloader (String classPath) {
this.classPath = classPath;
}

protected Class<?> findClass (String name) throws ClassNotFoundException {
byte[] classData = getData (name) ;
if (classData == null) ({
throw new ClassNotFoundException () ;
} else {
return defineClass (classname, classData, 0, classData.length) ;
}
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private byte[] getData(String className) {

String path = classPath + className;

try |
InputStream is = new FileInputStream(path) ;
ByteArrayOutputStream stream = new ByteArrayOutputStream():
byte[] buffer = new byte[2048];
int num = 0;
while ((num = is.read(buffer)) != -1) {

stream.write (buffer, 0, num);

L

}

return stream.toByteArray():;
} catch (IOException e) ({
| e.printStackTrace () ;
}

return null;

public static void main(string[] args) {

toy |
String path = "D:/devtools/compile/target/classes/compile/";
ClassReloader reloader = new ClassReloader (path) ;
Class r = reloader.findClass ("Yufa.class"):
System.out.println(r.newInstance()):;
ClassReloader reloader2 = new ClassReloader (path) ;
Class r2 = reloader2.findClass ("Yufa.class"):;
System.out.println(r2.newlInstance());

} catch (Exception e) {
e.printStackTrace () ;

}

AT FHAREITERH R EW AN AR REF SR, WRARCET HANARK
ClassReloader X%, WK FH K main J7 2 30p T 1 AL .

piblic static void main(Stringl]. args) §
try {
String path = "D:/devtools/compile/target/classes/compile/";
ClassReloader reloader = new ClassReloader (path) ;
Class r = reloader.findClass ("Yufa.class"):;
System.out.println(r.newInstance());
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Class r2 = reloader.findClass("Yufa.class"); .
System.out.println(r2.newlInstance()); :
} catch (Exception e) [
e.printStackTrace() ;
}
}

MAERMBE —NELSWE java.lang.LinkageError, Hi4E S BT

Exception in thread - "main" java.lang.LinkageError: loader (instance of
classloader/ClassReloader) :attempted duplicate class definition for name:
"compile/Yufa"

at java.lang.ClassLoader.defineClassl (Native Method)

at java.lang.ClassLoader.defineClass(ClassLoéder.java:796)

at java.lang.ClassLoader.defineClass (ClassLoader.java:638)

at classloader.ClassReloader.findClass (ClassReloader.java:24)
at classloader.ClassReloader.main(ClassReloader.java:52)

i FI AR 9 Classloader SE 4 & [/ — 26, A4 T B IVM [ PermGen [X 76 FR 3 K 2
BZERREBER, BAEAIM Classloader Xt Fth & FH ALK & —FE, HEAEXNZESI HELL
J5, Wa IVM B, HRFEERN —H2, #iXA Classloader INE KKK FHiE L
RAFFE JVM K PermGen [X, XAN$#E— M R ZEWAT Full GC WA S#EIW, Brblin R
PRI F # R KRB AR INE, Full GC XA KA, thE X E PermGen X [ K/,
By 1k P9 A7 e

6.8 Java NAMIZFNZINELSE

RERFEMMEN Java H— ML, MEBH K, LHAEER—E, REH.
TRABEAERNSERKMBMATEZER IVM, WRRT# IVM 1 TAENLE, 5

Java MRS IE RE THEXNZ MG, XBE RN MELE, B BB RAEHFE
MREPREME LRERNELEME . RATEX R — B0, X35 L
WAFFH A

fdn, BARGEBW, WRMEEHEMBE AW REAN IVM, EEZWMAHE] JVM
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#® 68 RN ClassLoader TIEHLH

R EE T E? JLEARARE! BR IVM FX 8 RE —6, #Eig ErUEEFHXA
%, RIEFEH Java P HEMNBENZKTIHXR. BERFBENZTUHEZRT, H
RXPAAREAT, BHEFHERT IVM KRR, SRE5IHXRRAAEXN R E#EE R
HRAER, IJVM AT UFHXFREEIHRR, Eh IVM HFARMIEN R R E LB,
X K TVM FH AN 108 X 5 i I8 4T i 8 BT H AN T8 g BRI R A .

B an—AS 5 5 0 B G s B, BRIEAT I H AR XS S AT Re IR 5 A B 1 .

BARGEAMTREBHERERILRN, ERMRRKIEZEMHEY, hidF & “FiA
7M. BT AT S R BB SRR R KRB E, NEECREWRE T, AR
XS Z B T, — Ao B R AR R I E R R AN ORAE X R ECIR A X B8 3 A5 ) 5 A R TR
M, TRESRE, SREHEHET .

XF TR RARMARLFIE? XL ISP, EXEEA R LSHEMBRG ? LR BIFR
BELMA T, A REAES SR,

6.9 B4

AFEANH T ClassLoader LA TAEHLH, Bt T Tomcat ZFHEZE ) ClassLoader
HISEEL R B, BN E T wiTe)2E 8 28 ClassLoader.
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o/ =
VM (R EH S TIES

IVM REfS B5 T FHLAE R G5 RIAT Java 7951, EER BT IVM Bl T 5&MNEHH
PP EMRORERE R ESR, ER5FEMRNBEL—H IVM =4t ks
P REREZNHEIVM B BAER KA RGH, EENH IVM BHRAT 5188 T T4E
1, B JE A HPAT 51 AT AT TVM 52

7.1 VM KR

AR E T2 T class XM G, NEEFEST T class ZUT# N R VM
1, THAE JVM MEREGHW MM RN, XERENEZRMAEMI T, ibKKT @R
— TFRIEAN IVM R TR .

7.1.1 {ai§ JVM

JVM £ ¥R & Java Virtual Machine (Java BRIHL), B8 B — DML RIEF —A4



78 INMUEBREHMETIEFR

THEAPTRAER T H IR, RIVEREE —NREETEH 0T A R G HEA D62
PATHS b A0k E T AL A R 54T LAY 0 R JLAN 43
HAHE, EMHENFTEANMIBESHINLSES.
TR TG, BRI IF HAR IR AT M Th RE AR Bk
FHETr A, HBER AL H S L HE R R K VS, DA K b ik B AT R

FARENL, BERFELRFAE. BUFFR. BHFERE0EN. SEAME
i

FERE T, RESS TP Al BRAE SRR AF BRAE S 35T, 0 AR BB A7 - AR RIS 2%

BT LA S 5 BATET R AR RAT B E VI RIS, TR —
TR R B R A sE S

HaR1a4H? AAER? FriffkSEmE CPU F AR ME S I R —%
RAKEE, B FHEH CPU 7RI #ME T — R 515 AR i B AR AT A 15 4 &
Gt. MIRLEIGH S TRRXRE CPU MMERERIE, B4 CPU R — N EEiRE.

BT EN P A RLERLSE? NEROEREM LD WS4 (Reduced
Instruction Set Computing, RISC)H1 & 7% 5§ 4 £ (Complex Instruction Set Computing, CISC).
SR BAT A SR TR RGP A A AR CISC, 10 x86 224 ¥ CPU #54#
RRBLE BT XHFELELZ 4 Intel ;1 AMD AR EEEAIHEM EFRBTRE Y
JETE 2%, W MMX (Multi Media eXtension, £ &Y BT84 ) 11578 kb BE £ 4 A B4R
PERESE 3R, EFH AMD 2 A 4 # 3D AL HYEREFF K 1) 3DNow! 5 & 4%,

HLEEILMESTHMNAKR? B ERTUEBEBHIL S RBOILE, bkt e
IR CA Z B M AP E T ENL P . TICHRTE S BB ARIKIES, ICHESERFEN
BHERGHSBHES XM BAER, ICMIES RN Tk AR E A S5 i 4 hl 5
RAMAEAKBER. B KL HmIELSHMTUEERER —PH RIS, W MOV
AX,1234H X&ICHwIE S X NP5 0 B83412. MUARB AR ENICRESHY
X PR HE 4, 40 nop $54 .

R4S CPU WA MELR? W Intel 5 AMD /) CPU (354 ERBFHA? thit £
CPU KR 2B EWIRLSH? BRBRE EM. %0518 = B LB M E 1T %58 = b &
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R FAMMB M EBERENGS, XEFFERANBRES R HMREEMK—HY, FTUARF
B 3R B — B S X M BIAR A VLRSS . BRIENAR G BMEEHELSR
FFAER T R RFAELMBARFLEWTELE. W1 AMD 2 3% 32 {7 Intel ) x86 R LM
#] CPU, 14 AMD FFRH T 3Z#F 64 f7154 1 x86-64 ZEH, Intel X8 FE N ABAHKE
XFEMTERT Hb— N2 F EM64AT. XMENREH AT ? UREZW TRIERS
B, HTRERERELFTETHFINEEAND, LA NEFHSERLEERS
KA, U RBEREALRFEMSHNELE, AP NEFRATRERATH . X
BB EETRIMNER AR ED CPU, &S CPU AEA{EHET MIPS 22H 38
4% (2 RISC f84%), FAHAITA BEHE MIPS M MEIERS (Linux #ERYS,
H AT Windows N FF). WREHE BAERZMMNH KM, FEFH CPU kA HMME. 4
SRTE — LR AR /> F B i K BYHL 7 T A FE LR IX A )

MABM WA FER AR CPU L ZFHEAFRKIELSENR? £ Windows T AJ LUl it
CPU-z MR EF X/ CPU # X FEMBLL 544, WE 7-1 Fin.
i T :

g Intel Core i5 580

€8 [ Arandale = TOP [ 25W ‘ima
5 " Socket98s PGA
I5 (7% R E‘GREv |
45 | telR)Core(TM)SCPU M SE0 @267GHz |
ek e R AT i
yRES 5 YRES [ = 1 [ ko
{EO 8 [MUX SSE (1, 2.3, 35, 4.1, 4.2), EMBAT, VT AES i

B/ 7-1 CPUzR®&
BT H—THERXA CPU R HIEL 4, W LLE % CPU SLHF 6 Mg &%,
F2 JVM B K, VM MSEEYLEEA M ARYE? KEFWTJLA:

—ANHEMTE, XAMMERART IVM BEZ —MEA KT, ©FH WL A K iR
Iy, X LR 5 K M VS HSAE ( The Java Virtual Machine Specification) 4 #iiR T .

—ANRARRISEIL, BTl R AR E SEBLRLR AN R B TR % RO A il 2 0 R Y R R R
F A AR 4 A 7 AR AR R BE AR P & B R R AR R SEEL

—ANEBATHRES, HHEADREIBT A Java B, B — ST KL
B, ®AIBITHE Java FEFFHEZE — A JVM 3£ .

IVM RUSE RN —HE B HE —E G GRS HE, XNRLSEREH IVM BT AT,
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B7E JIWMEREMETEIR

BAME S RIATHRN IVM TR, REREA class AL B 5 1005 LA B TVM
AT

7.1.2 JVM KRG Hi¥ R

THRINMNBEER TIRLSEZI, IVM EFEWRLEH R34y . mE 7-2 Fix, IVM §
GEMIEEA b 4 #r K

KmEAs, £ IVM J8 3 i 83 762K IZ AT I K 75 Z A class INEE] VM .

PATEIEE, PATEIERES R ATFTHAT class XHEFBEENFEHLIES, HLYTF
SzRRHLEE B CPU.

PAF X, 5 A7 I 20 Bt T A X AR UL SE B ML 2% B B i 0 %A I BE Th e Sk,
n S BR AL A% B B8 T BE B #F A7 48 BE PC #RETHIC R AR5 .

Ay 7 AR, VA C B CHHSEBL A AR Hh T ARG IR [ 45 AR

JavaFH I N A7

T PCHF 7 3%

77 %
X

Javalf

B 72 IVMkzZ&Z#H

* 181 o



RADHT Java Web H AR K E

1. KN

TER N 43 M1 ClassLoader B B AT1ELH 437 T ClassLoader B TAYENLE, iX B 223 351 BH (1)
2, B— M IVM B R B ERE — AT K java.lang.Class 21 LI R KR %K R, %
SE AT LAME — RN B IVM 28 class 28, B SR IX AN SE 4 1 H: At 28 5245 — $E E8 A7 IULE Java
B HEH

2. fTSIE

PAT IR JVM AL LB 4r . AT 518 101 F 3R AT TVM F 350454, B 313 4T
R 1E (Java BRINUIIEY 740 sE X T $AT 51 838 345 4 5 5 i0 35 4 B B 1% &b 28 41
24, HFENZBEM 2GR BRI BH HE AT 55 B % a4 8RB 4 75 = 4b 22 1 45
BIRXANGER. RAPATSI A A4 25 E VM B KEC LS, RHBEMR
BHATIER KA T HEAR S AR L AT, iR R 4788 X AN 8= F2 34T # mT
PLo Bt ASRAT 51 3 19 B AR SE A AR K I R #£ 25 18], 4 SUN ) hotspot & 3 T 4% i3 47 5| %,
M Google ] Dalvik &% T & 77 25 I AT 51 % .

PAT 5123 R AT — R KA — D TFE, TR A& 7R VR R I, BT LAk
AT 512 A R bl R AT — A VEFT R R R WA, XN BBERE D — AN PATHRAER —
A Java BEFRIE & —A Java Z6FEWR? RERZEEH, HH—A Java #EFET] LA £ A [H i
ITRPATIHRE . XFEVRE—A Java LR L — AN PATSI R LZH], BA—4 IVM L4
PRl RN A 2 AT 51 T, XTI EEG MERATH P R, A RERIT
IVM W EBRIFERF (4 Java B3R IS ).

3. Java RGEE

PAT S EEPAT — B P T A6 — RV, WRfE T E R BRE L, BB
TSR T EZARAF - class K F L H KM X R G XL B# F EEIAT 51 EHAT Z /1t
HEELF. WNE 7-2 h LB H—A IVM 6l &F — DL Java HE. Java #%. PC %77
SAMAHTTERX . Hrh7EX A Java 2 FTALEILER, k2T LU BT E T 5]
B SLB V5 1) o AN AT 51 S B N A R IX AN AT B A — A Java AR A1 —
A PC FAEAE, WRMLHTIEAEDAT A Java ¥, I2 LRTHXA Java B R K 2 %
SBEFIEHARRE, GFEFTENSE. HENRMAA R 75 RR EE L & IE i
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45 R . T PC % 17 3k 1 MU HATIOF — 4454
B RS A b T3 R R )7 6 A 3 9 P R o R A S SRR AN AR S e

7.2 JVM IT{EMHI

RT3 0 T TVM BB G, T 0 3 48— JVM A T 3T S5 B &
BT, 0 B T A4 AT 5 S T T

7.2.1  HlBRW{ATA TS

FESMHT IVM BIHRAT 5| 48 4] T4E 2 37, BATA Y5 5% B B 16358 1 Se iR HL - R 2 4
FIRATE . BT CE T T HH SN R B ZHL R84S, AW S SE S e B A2 o g% 5
G ML 28 48 4 A RE AV S ML IE B AT BTU MR 5 S BINLARE 5 2 A DA EH A BE
W RAVEMEHLRES —RIBERE T E BN, MERES —RELEERFS
JREREMEFEEZATBRMFEE (WMBERS)., o O BT LA RE B I S R 2 R 4
R ) 22 S At 2 IRk A v ) B — AN B R4S, AN B B ER T B R iR 5 WA RE A 1 BR B
BT ks, FTURFE BT G0 FEN R REERAW. ELRTIXFIABE T
AV BRI F W BEEF & CLBE E— BRI TS FRET, XA 6 o R 1
ARG, SHUERFKBEMETE0ERERNMEEREREZ MNES, FAREREERS
JUTSE m A Bl T RERE, BT AIRAT B R B R R AL R IEE H O E A S B
f#. W C &5 7E Windows T [I4 % 8%k Microsoft C, Ti7E Linux il % & gee, H¥REH
MEARF" KGR, XLHIFRMARERELRAL, RALY FHEER,

EH— MRS FIHAT 2P LT — L5 B

BAAG (source code) — AL % (preprocessor) — %% % (compiler) — L% 42
/- (assembler )— B #7445 (object code )— 44 4% % ( Linker )— T #AT#2 4 ( executables )
& T IR ACHE R0 B U5 1 AT AT R IR BT A IR 4R AR X B iR 54— 52
BH), WIFE Linux P& FRATEH ¥ MR EEL T configure. make. make install.
make clean X 4 NP B EK . configure XN FEFFAE ST R E R F A& 1
o VE 2% 5K G PR IX N TR R AR D, gt R A X AR AR A 5 4 1 4 R SR T — BB PR B B
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make BARZENFEFARBHEITRIFRET, ©WHEE G 1FE K THATH H PR3 . make
install ¥ O 2% FIF AT AT XU ZE RN RERSETRERER NN LEHRXT. &EMN
make clean F T B 4w 138 B s B 7= A2 9 H S E S .

BRI, FRATEH BT U0 g0 1528 #8255 M 8 008 5 B B Ym B AT AT 1 B 5
WA E S (Sbr RIEREFERAE RG 2 7 E 3 AT B A5 — 2630 7 Windows T 2
dynamic link library, DLL; #F Linux F /& Shared Library, SO £). {HZ3Zfr Fibf —L&
WEREK - MEBESHERS —MERES, REBRBESHRERRRES (K%
B, BEWKRPES REREN BFREST, W Java FiFHE.

FFEE TS AR SEANUIE - B SATABR EE, AE RS %
WRABILABEARITER: . W R’ KR KEFE, KEBH AT 0k —
BHIAIEHE: H. R, REE. XEBHICELIRSRTER, TR KZ0H K2 e
TEIBEKFR RIEE) MEeHHENLERE GRELD, DUEAFE (FHAHREE) K
BURAER. KBRS RAEMBIT 21T (FAESERER) Fo XM AR K57 X SOR R
ARG —HEbER S THIbiR S IR S M T M AL TR @ 5F o HUMEIR S . MK
Lefp M AN N AR LH, W T HFFRRN LI RE R TRIOREEI, X5
2 T B A7 4% B AR AR R AR — R 2 R IR AR HOR T AE HRRY

7.2.2 JVM Ak FEE T ISR

JVM BUAT F A5 $R 4 2 T 54, bl 2 P iR E R e A B, G IRIESR
2 BB AR ISR B MR TS 3 TN T R BT U R AR G RN . IVM R /E T
CARETRAE B — AR B — A AR B, BN INE A &5 XA TS’ —1
A ERE, IMAMAREERFNRCEHE, TUREHRARTTUERETBAK
HENEBBREEPTR - ANRBEA RS TN —RNETFEROREGHAR, —1
BAETFEMEHNARM B AR, MBAT —MINEEHE, MRNNMRIELHELMERS,
A= MIEBRAER A 5 WARIRAE, 25 K P RAE BN A AR B (2 IR,
RN BRERHARM TINEEHE (2 KD, FRIMESREAET (1 KA. W
REETHGHRN BATERW N RIEBFEAFHFRETINEEZHEHFRERFEANKL
FAFERT, AREZXALZHEBINRE. B2 A2 TVM BEEE T K&
g, ?
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IVM R ] F B T #% R R AT 7E Inside the Java Virtual Machine P4 H T =AM iE., —4
& JVM LB TR, TF & Tk M Bt B AR IR 7R B A Bl E A R D I AR SR o pL e
E R FIREREIER AT Java fRES. B0, 7E 80x86 MINLEE b A fF2emt Ry AR,
RS — KL 2% B vl B (2 T FAF 82 1036 4, BT LUJE T 25 47 58 10 28 M 18 2 i 138
H AEFHERAE RLTTH Google ) Android *F & 1) Dalvik VM #t £ 3 T4 52 &5 A (ARM)
BETH I3 T A A7 48 384, SXRRFERS 5 b S BLIE T 25 77 9% 1 20 M) O 45 3 18 1 T RS 2
e, (AR WHHE T EFEMBHEYE, YRELHHW T EXANERER LRGN .

Fi5h = AN FETARK B B2 TVM S 4 AR A AR RS T 8 7 19, Javac ¥ Java Y8 S04 4%
1 class U, X EISCHEAL B ARMEMIES (W0 CIES) Ri%kr=4EM.o XA obj
SCAEARARACL, T G 9% 2% — ABER ) LUAR: Ay 2 il ) 45 # 160 326 482 8 B 2 A 1L 8 330 33K o 4 36 1 o
MR X T Java KL, JVM AT{ERERS (34D MR, a7 LU b 1k 2248
XA LB Ay o O 9 0 2R 45 4 T LUK S8 AT I BEAT (900 4k T 4F 5 40T B S 3 B 1 5@ B AR
WHRIPAT SR AR, AT AT LA SE 4F AR AL 34AT Java FH 554 .

BHE—NEEREN TR S B, B4 Java 973560 0] B8 76 4% 4%, BTLL class
AR AB R IVM £ BIELS K — N EEREE, W class P FH BB T 4525
PMRF RS, HAMERFIXFE, BEBTURE—AFZH AN, XFREITR
WAL PEJE I class SCAFEINSE . 4 TR T HGEMN % ERAKNR, Sun Bt T—
A~ Jar W R 46 T A Pack200, ‘& 7] LUK 2 A class SO o 10 T 4 10 % B 015 B 34T & 3¢,
W— A class U S H “Ljava/lang/String;”, 54 £ 4 class 3CHE D 18 8 35 7] LA
LA, AT B ek b BoHE B R A .

7.2.3 BHATSIERIEMIZIT

THET Java LI A BRI R R G, B EANE — T JVM 2 W 84 Java BOBUAT 28421,
WmE 7-3 Frs.

FHAE - DMHHLRERN, TVM 28 XML A Java B, FIR 25X A4 458
R —A PC #7488, I HXA PC FAEB/LIGAXNRBNE 4T THATRIG. 545
FA— B0 77 0 e R AR XA b B3 — A 357 A R R 45 4, 3 AN B A B XAy vk g —
LeTCAR R, WA Iy S R AR B — ok S R R BT . IE R IR [ &
o7 KL BRI S o
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JavathdT #{F
| JavaZkiE Javakfi JavaZifi
PCEF 745 PCEF 748 PCEF 748
ENTES A A
ESES AR B A< Hh A5 B
|
HEE Javalf

B 7-3  Java 34T
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