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1.1 AR, S44E# N

HRWHEH—HEd EEEEHTERAOIEER. RINEIEHFIHHIN
(hosts) T4 B (routers), THRIREITHABRFAIHINL, X8 HARFRERSE N
W (Web browser), BIRHEERE (IM agent) BB XHIERF. SfrEFEHN LRINMA
BAAREURAVAKHINRE “AFP". BHBNEHRBEEMN —EEENEERN X
(forward) B| B—AH#i{dE M. BEZ LAIEREIT —EEF, HXZHNWNN TENMNEAE
TR ABRAR., XTEBAIBAIMEE1Ei (communication channel) #iTIR¥E: CRBEF
BTN EIERTI SN —FHFER, "IRERALKES, LI KM (Ethernet),
BATRER RN, MWIF©, REKMbHRAER.

BREHSBEXEE, BAHAELABREMASRZILERBREASATITN, R, —&F
LR ERBIRRE, XHRASHERAMRES, XERER TN, XA
B FEHREEARNEANE/PREEERE, KB EIIBE—&ENEL, £ L4
BERELANBFHEAERSKRASHTRR, ENEE LBRRATHBEHEZNEE.

XBEME & (information) RIBABRFIRAMEBAIFT Y., EHRHLAISEIRSE
P, XEFEHFEFFRL>RIMX (packet), —HM LG T FE% Ak ER LIEREHIE
B, AMNEaE—SHAREE. ATesdaix Baibatavfs Bt —1 . Bl
S IERFA T XS HlE LRkXAMB MK R.

Wi (protocol) HETHERAENBFRLERN—FL)E, ERE T oHR LAY
R HFAMENBENEL., —HDVRETHAM NG (iR P aIE—is
RYPTHKA/MAE) UIREEMBXPHAALSVEBETHN. &H—@HDIL, EXE

ATE-EHIREFHFETRRE—SHENRME. Hin, BXEFRHBI (HyperText

Transfer Protocol, HTTP) A THRREIRS XA ARBXEMRNAE, B H

X R 5 o5 URRITF6E, HHWebE R AITTRL, LIEKMAPAHH. BRI

BHLRD TR RE S M S SR EN T AEE.

EXR 1T HHAOMNE, LAMRAREFHFERIEE, AT X8R B8
Wb, AR TARRBICEMR TR A NAIRE, TCP/IPEHH IR XH—HNRDR

© WiFi, £¥8Wireless Fidelity, BITERRN, R—-FEERLTRER. —F ¥
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A # 3

R, AEBIFRABRE (protocol suite), ERIGFRILIMB €AV, AL
 ERINTERSS, EBLSHIRBN RS (network) FBRIRLE M A T TCP/IPH)
MEAFE ., TCPIPHHNETZTEMIUEIPH L (Internet Protocol® HEBMHIiL), TCP
L (Transmission Control Protocol® , {48#E#ithil) FIUDP# L (User Datagram
Protocol® , FFRBHMEIIL).

EXIEAREFB NS RBAR—FIEN TN, TCP/IPHH K (KB LI
MABDUEK) BREEIFHSXAHAN., BE1-1BRTEHAMBRASIHOBHDIN. 5B
BFMESFAPIZAMNXR, RGBT THRBEN—/RRARFH S -/ NARMF
RIZR (ATCPHL). FRIEAHTCP., UDPRIPHI A ES B TiX BiHilAIXkE, &
MEREEEEIAIMERSK D, MARFliSERFAPIHUDPE IUNTCPHE) i B
BERYARF H AT TR, WikR THRIBEMN—FTEARYF, 23 TCPHHIVERIPHILE,
Bt M, B IPHiEMTCPHILESKRAE 3 —MRHEN.
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Mi-1 —ATCP/IPRA%

ETCP/IPH WL EF, REHERMATEAFERQR, mMLUKARINWNNES RS %
B, KSR ERABE (network layer) (EF, il E RIS R 5488 S ERB T
A9 EMBAER T (LRERHBNIIEE). TCP/APHILE &K T R B 1Y% — b
BRIPHI, EEFHA VLA — R FE ARG S Rk R — &

© Postel, Jobn, “Internet Protocol,” Internet Request for Comments 791, September 1981.
@ Postel, John, “Transmission Control Protocol,” Internet Request for Comments 793, September 1981
@ Postel, John, “User Datagram Protocol.” Internet Request for Comments 768, August 1980.




FHLAHE.
IPPHiIREE T —HEIRIRIRS : SBHLARXBARSRIILBAS R, RREGF

HANETBHRARE . HTERXN HE, EIMPRILALE—ITRAEKHE
Bosphl (address) MIFE, RQFATRBIIGH LRBET T Albhl. (RAIBEAD
S Hphb T E MM, REAKH2>RXARSRIENLERSS, HIPHIR
R—A “RAOMA" (best-effort) MHL: EREFRE—FTAMX, BERSKER
SBH, MARBEREZRMIL, FERICWMFEITL, XKKAXW LAWK,

IPHHhXBZ LR A te & (transport layer), ERBET MBI EFEAIEI L : TCPEY
FUDPH L, X FF B IUABRR L EIPEFTIR LAV 5 /0 |, BRIBA AALA R
(application protocol) HIAFMR, ENEAT ARG EELXRAFR T RAIER.
TCPHp i MUDPHM LA — /3L FIRYTHRE, BPF 4k, EB—T, IPBHXRRRI>ARIC
SRBTARAEN, RHARE, ERENHMNEAFTHFRZEZBEN SR EIR
HERF, AAR—E L RASNAMARFEMEAME. TCPHILFUDPH XM
Fp bt Uk % o % (port number), BRARKE 7R —EIPHAILREEHARFN.
TCPH X FIUDPHRA I FR b 3% 5l a5 6 Wy W L (end-to-end transport protocol), BAE
MNBRBA—NEABREERAZ—/IEARAE, MIPHIREHSEBMA—A L%
WA B —FH..

TCPHpiREB MK A IPRIB M ENA LA APTREAENRIELR. K
MR K ABHIR. TCPHLIEE T —AFTAMAIF Sk (reliable byte-stream) {53, 5
BN ARFRARERLA LARAMRE, TCPHilR—F &Gk (connection-
oriented) MIthil: EEAECHTHEBEZN, RITEABFZAH EEZRIL—1TCPE
&, XWRHLBENAERRNTCPERME: R STRAIBTFIHS (handshake message) W
R, ERATCPHINERS FEEB SRS A E (Input/Ouput, 1/0) M. XK
E, B BESANXHEHOS B RRRRE—/ TCPERINE LMY, 5%
B, UDPH MU 2R IPE 4 AR TN, TG EBY R TIPHIL “R Y
A" ABERRS, ECkBEMARFZAIE, IAREEIWNZALE. EHit,
& A TUDPH UM ARSI EB X EL, WFRILSRBET RS,
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1.2 XFHudk

FIEOBHE, BERN I AEBIRY RS EMRENE A M ibhE, ZER BIASTRIE
M, SARBIZER, A, —ABFESS-ARFEE, REARSRUEBHE
B, BHAEGRH S —NEF., ETCPIPHILY, AREIEBAREML—EENE
. ZBRAMY (Internet address) ik o % (port number), K#‘ER@E&M:EIPW}
A, TR ANEYSE P il SR ED L (TCPRRIPHDL) S IEATARF.

TR B IR TR, FRERR, 5 BIR R T B A AhR o 5 P
i, BERYEAMREREE4, HIPv4®, B IARRBFHFFRAMKAGC, B
IPv6® , IPvARIHEAEH3262, FBER 5 KL40LABarsbht, *FF tns-oEIBE Ik 5,
ERABAN, (LEBERRE, BhTFHANIRSFANERE, SRESBERNT)
HFXARESIATIPVG, EHsbhtA 12804,

hTEFANEADERBL EXFRENBNET), FiRENIPHAE R
MFT k. IPvAsHEBRR D — AN TN, SHARTZAHEART (.
10.1.23), KHBTHEMUBEIY X (dotted-quad), AHHRFHEFHINRFR
R T OBFHEAT4ANFY, DRER, B/ HFHTEHER~255,

5—H, IPvesbitRI164 T h LA 16MMM TR, K8 16:4HI¥ > il h sy
SMAF (4n: 2000:fdb8:0000:0000:0001:00ab:853¢:39a1), BHEFE I HNAE THaL
WEAFY, HABATFANOTLIEY, RENEHMAT+H, BSAMBARTFTLL
HBEN:1ab, #E, AESOMELATINLIEN (HE—Mbht RIEXRE—%).
R, %M TFEI Bl 7T A% R 52000:fdb8:: 1:00ab:853¢:39al,

MHARMBERY, B4 ERMABIERE T -6 ENSRBNEMAEENEE, Ry
E, BR— RSB O (nework interface), EMALUHSAMED, KHFHR,
Bisn—& EHUREN EHE THLLUAM (Ethemnet) FIEXHZM (WiFi), hTE XBAE
RERTRE—M— G0, FIURECERARAY, — M LRRMAERIEERE KA.
ERRER, —GENHAFHE—A TR, BABEENTUSSIED, 84

© Postel, John, “Internet Protocol,” Internet Request for Comments 791, September 1981.
© Deering, S.. and Hinden. R, “Internet Protocol. Version 6 (IPv6) Specification,” Internet Reguest for
Comments 2460, December 1998.



EOXTLAA 2400k, (Xk_E—/480 LR A IPvaith il flPvoibht ) .
TCPEUDPH I A% 0B 85—/ E B P i 4855 Bt . B B RAERELHF T,
— A O SR THOE SN — AR B S, EBBOIR % E BTl st iR 5
RB— AR, BhHiNSBRENALIHERINXHBOTRAZTS. REZE—A
ATIIABRIERS: ESXAATPMENARE, HEERITIEA ANSHNRIES
MESIXANBRIERE, AEERITHRERNBIANSLED, £LEORFE,
HRE R AL BN THARA AN SHEIESR, BNSRALSTHRSRIIE
M, %0SR—HAIAMERE HHN, SROSHTEELI~65535 (OBRE).
AR RIPH UUIB R X T — STk AR A aE . Jeh BB — /R W30
(loopback address), i%Hbht SR %S> A& — "% WKk o (loopback interface), [E]
RO R—FHRIIRE, THDRARRABERADTHRXEBERQREL, A
PR O ZEMIRPIER AR, B2 2R 5X A sk A94R SC8E4S S BD:E 13 B britbat, WA
BEEN EBHRRED, PESXEHAEEREED (LRERSHEEANE),
B3R O LgetE . IPvaRyEIERibAE B 127.00.1° , IPv6AY EIZF b it J£0:0:0:0:0:0:0:1,
IPvasthht 9 5 — PR Bk LR AT R BB HE 15 BB “BARMR” Mot ENadE
[Pvah BT A LA 10K 192.168FF ki dpiit, LARSE— A BR172, B oANAEI6~ 310034t
(ZEIPV6rh I A HARL RS b ok ) X3 ht M a0 T ERAH RS P AmHRTHN, £
MFARERRG sy, REXIEIERRAERER/MIHAES, K& HE
1INAT (Network Address Translation, F&HbhL R ) 1T ZEBB TN, NATIZER
HRERR— B EE, HROARIMESR (BF) #3habatiRn, FRmp
B, ER—1T#O0PRXWE AL X (private address, port pairs) Bt R B —1
B DA A LA O3 (public address, port pairs), XBABE—/MATH (INKRERL)
BB H RO EE — A Pibhl, REMRXENBRATRAAXTIRERGR., mRH
A RS SR H L EIRBABHAT, FRES5 S — &R AX M
#AE, B RAXSRA A XA ENRENEEARRY,
XA A AL 5 Ak ik (link-local), BHNY “BxRE" ik, IPvésh,

© MERLU, F£HE1277F %AIPvabhl #BR IKEI3F,



5 # N A

X b ht B1169.254 3k, FEIPv6H, AIl166r HFESH LRYIMbiL 24 ibReibhl . iX 2t
ht A RE AR EREBE — g I 2 ARTEE, BAZFIERXEBINAFEE.
Bf5, H—Ribht 34 (multicast) ShhtA . WHAIIPHAL (FHHBKRD ‘B
#° bht) REME——A-E@pht#xb, TS bhl TRe SEEN RN B AL XB.
RIMNBEBIETREBXMN BEERIERE T NA. IPVib S BMIbHEE AR+,
B—TMFHE224~239210], IPv6rp, BEMphERFFF 4,

1.3 XFEF

bhiFRE IR TS LAFERER -4, Min: host.example.com, 2R, HB
B R ABALEE i BRI kb, TIRRENA, WA IXBRGE, EATHLT
TR AR T 5 R, X STCPIPR G S AR S RMTHIN, RibATLL
0P 4 F R SR FITCP/IPR R F, MMM ATREM— /B IELE, R
B — WS TR AR, AR RRERSHNOSHANBE. B—,
MM T AR (RIPvehm+ARMEESR), ANEERIZEAT, B, ATH
$T—AEER, EIPBAMTANAARTE, EBXXME—RNSENE, R
#5089 B www.mkp.com@ it b3t , BT RITERBEANSREBNES, Hil
Sk 9 28 TR Bk 8k I Ky BB S ML A M ALAIR S | (RIND ES MR E S
FAH4B), Imwww.mkp.comM 2 BTAIHEEE208.164.121 4834 B B T B ZEATMbAE , KRS {E
3 5dit & F U RE RS IR BE B AR B,

AFMFMETUNEHERMOEANEREL. AMTENELEERS A&
(Domain Name System, DNS) Mz R EXIEE, DNSORL—FMOHRKBE, T3
& www.mkp comi% BRI IR LB BIN KM E M A ROt b1 B L . DNSHMX® ik
$: 3 5B B9 4138 5 TCPRUDPH UADNSBB Eh 2B IS B, R IR ERESE%
R—FSRGRERKELINS, FARIRAM RS D0 REI NS,

© Mockapetris, Paul, “Domain Names-Concepts and Facilities.” Internet Request for Comments 1034,
November 1987.

© Mockapetris, Paul, “Domain Names-Implementation and Specification,” Internet Request for Comments
1035, November 1987.
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1.4 EPMHNRSG=H

ERTEAMBEBRIERAH TP, BREGHREAXEFIRITREEEZE, 05—
Wl R E R ERErR iR EENREEEHWE., EREREEESXITdE
XL, EP# (client) HRFE B (server) IFHANAREBERETRAMHAGC: XPWREEE
 HREE, MEEREFNEDSHEPRARERE, HREHME., ZPR5RE
BHABT A MALA (application), & PIRFIRE H XA RIEH RBRIWARIENH T,
ARG BAAE —ERRTREESD, MRUBIBERSY, HEEMREREBS S ZE1H.

— AN BFREHAZEPRERIRFEE, RETEESHKN ¥& (peer) BILAEH{E
AMEZEFAPINER (FPRIMNSRERE R, RZ2FR), E#—FXiE, P
ER&FFZMOUXIIENEE, AAHXPREATEREMERSSNGLEAS, R2ZN
ABE, MRAEVE, REZTLMEREEFAPL, MEHNF N1 AREEFEHRETP
SRR AER. X SITRIFIEEHLL: #EEAREMERBIEEIRIESH, )
RITHRIE—#, REEEEREBINY), RESMEF AR ZAREAXST,

ZFRMFE A GERBIMS Rk 0 SE? A XNMNR, K EAER% %84
=, Plin{E FHURL (Universal Resource Locator, S—RIWELLTF) mhup://www.mkp.
com, Bt &FMHAR S REAICH R TRk MbaL

TRHUIR 5 220 O SRR 5 —F 80, MWRER Lk, REJ[LIEREF®RAS, 2
X PERVAREB R ALX R NS, FHBMN E, —S¥N R A SHIERS THREMAHE
F. Blin, ¥8R-S213EFTP (File Transfer Protocol, C{HAEMREMN) (ER. SPR@{TFTPE F
b AR, ERRETX P SRR S, LMK SiREymsEy 7T —4
BEBACHEEANNASTIR (Whtp.//iwww .iana orglassignments/port-numbers)

1.5 HAREEF

socket (£BF) R—MHRE, MABAETEEREMBKKE, R&NAE
REATFF — A XA, BRIBRSHREMAME E—#. 8 fsocketa LI 5 AR
EMBN AL, HS5ETR—A RSP ARG TEE, —&HM ErEE
B Fsocket S ARIY BEEBE 5 — S H AV LS — AR ABRFRR, K2R,

7 Al 2 % ¥y socket 5 7% o] 26 B B R 2 b S B LA B Il — B 50 e o B0 1 B OB A 25 2
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A& T TCP/IPHMUEMNANZ . BETCP/IPH L KPATE Esocket3 Y ik £4& F
(stream socket) FNE R X4 F (datagram socket), WEEEFHTCPYE I 0 i b
i REERAIPHIL), RBET A TEBHFHERE. —/TCP/IPEKEREFRET
TCPERHN —W. BEREXZEFERAUDPHIN (KEREMERIPEN), #EET —4
“RAmA" (best-effort) RIFIEMRIRS, MARFITLLETERXREIKES 500EHHA
AER. SR, KithilkbXHRKEREFNBERERY, BEFHAMNTCPRERT
FMUDPHRMR K FikiTitie. —ATCPIPEBFHh— /N EB:MMbAE, —/ ML
(TCPERUDPHHI Y ) LIR—TOSMHE—RE. MEE—P%3], RETRIAE—-NE
BFHEH — GBMHat ERr £ Bk,

B1-25R T -0, KARYF, BEEFHKRE. hil. MRS ZEfB/% A,
HAEEMNR N EBFHRETUEZNNARFSIH,. 8/ ERTHEEEETHR
FFERATLLE S AR EEFfTlfE, sTECRY, B ROBRIRT -8 N L—4
MHABF. XL, —MRORET XN LA FEEFE, NBEI 20 RNTLLE
B, ENFPRIBATBAFTLARMGRE—-AE#EF, £XEEAT, HREREREMN
ARBEFEXBETRI—ANEE (fifn, WebREBFHLZABIE), MR ik,
ENETLART A E R AR,

s (O C ., D mmme

’ O 2 BRI
Terggy | L)L HIERRER i ::
! H - ERERENND
TCP& . 1 Zj """ 65535 112 65535 UDPig O
TCP (Luor_

Fl-2 T, BhiX, WO
1.6 3
I REEEH— B XAEBEPRLAFAE /R BRI T
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2. EREDAE S OBARAORE? KHH LI R BIREWR?

3. IPHMLR—A “ROMH" MBI, BERALDIRE/SBER. XERERA
REARGTESEL, REAREITINE. TCPHICHMXERIMmLETBEK T
Rk, Wiket T -/ S HRERETF TR THRRS . mrhrkRt, R
BB EIPHIL LIBSTCPRE? HHt LAECLH T TCPH LM T L/ AMUDP
BriX? | ' '




BERMNALUZEN I NMARREECNEEFHMAHAREFT. Rl xd3FEH
InetAddressfnSocketAddress Kk ritlavam B AMMINBIME HL., RS, #T
— A~ E R TCPER LAY A F om AR 5 28 v {7 7 K R /nSocket ¥ FnServerSocket AU ML, [l
B, |AN%¥ T - ERUDPH LAY P im AR % 25 3B+ Kk R rDatagramSocket ¢y /i
e MTBAORMMAIMEHMR, FIFEHTEANRKPEEENG S, RIBXEHEAR
FART T 24, HEEMR T ENIIHEES.

2.1 EFEFHIL

BIMATEHETHHNAT, I EPREER—-KEFE, YESAMBEITIRS SR
ymBEFFRYEHLRYIPYHEAE, ARTG I REE HRYIZEFIFH B 4536 bt (destination address), 1
EPRESHEBELBERNEIN L, fElavah, st alLIl— /N EFBEKEEL, X
T FHBAMLEE TN (FRRAFMIPHLAEAFNDNR, 0192022748 —4
IPv4fiy it , fe20:12a0:: Oabc: 12342 — ANIPvoipbal ), LT LL B £ .8 (
server.example.com), TEIGHAIRAFh, I AL (resolved) BR¥FERHbhEA
BE H R 1T8 1S .

InetAddressKRERT — 1~ ML Biritbht, BTV AP FRAMBHER, %
RAEMA T2, InetdAddressfilnet6Address, 5y B F T B ATIPHAEAY /4R 4,

S R M TAENERNE N JavaR 2, RONZNMETHERERRYL YL, 4% TIEETRRIL
ERKATEEBIHEBREBLUANN R, R, IR -4ATHEEHBE, Hin, Mlava 13831685,
Socket 22 B Y 5 I M 231 nE T 434, BRUGEE 7 Mkhnp:/java sun.comrh 8% Java APIRRS 4%,
AMERE T HARHAOERTR.



12 | £2¥

InetAddress LR TR, — B, BN KARBEERR -1 ak. BINF
it — A RGIRAr R RTEInetAddress KA., EXAMHFF, BEITHH S
FHLEBNFEIPHAE, GIEIPVARIIPVE, REMTEANERLSTRIEEATN, 4T
ENtH H AR REI LA RbAL.

WTERBARE THLb AL, THRIRAEF A T NetworkInterface2$RIThRE., ATE L2
3, IPHAXRERLERDSDEATENEMB ZAMNER, IAREETNE S,
NetworkInterfacedsigfit T iRl EHLT A AMEBAITHRE, XADHREIENH A, tban
MR b B P K IPHp aE AT R B

InetAddressExample.java

O import java.util.Enumeration;
1 import java.net.*;

2
3 public class InetAddressExample {
4
S  public static void main(String[] args) {
6
7 // Get the network interfaces and associated addresses for this host
. 8 try {
9 Enumeration<NetworkInterface> interfaceList = NetworkInterface.getNetworkInterfaces();
10 if (interfacelist == null) {
11 System.out.println("--No interfaces found--");
12 } else {
13 while (interfaceList.hasMoreElements()) {
14 NetworkInterface iface = interfacelist.nextElement();
15 System.out.println("Interface " + iface.getName() + ":");
16 Enumeration<InetAddress> addrlList = iface.getInetAddresses();
17 if (taddrList.hasMoreElements()) {
18 System.out.println{"\t(No addresses for this interface)”);
19 }
20 while (addrList.hasMoreElements()) {
21 InetAddress address = addrList.nextElement();
22 System.out.print("“\tAddress "
23 + ((address instanceof Inet4Address ? "(v4)"
24 + (address instanceof InetfAddress ? "(v6)" : “(?)"))));
25 System.out.println(": " + address.getHostAddress());
26 }
27 }
28 }
29 } catch (SocketException se) {
gt’i) \ System.out.println("Error getting network interfaces:" + se.getMessage()):
32

33 // Get name(s)/address(es) of hosts given on command line
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34 for (String host : args) {

35 try {

36 System.out.println(host + ":");

37 InetAddress[] addressList = InetAddress.getAllByName(host):
38 for (InetAddress address : addressList) {

39 System.out.println(“\t" + address.getHostName() + "/ + address.getHostAddress()):
40 } |

41 } catch (UnknownHostException e) {

42 System.out.println("\tUnable to find address for " + host);
43 }

44 }

45 } )

46 }

. KEREPAIMEKBOTIR: BT

B J5 ikgetNetworkInterfaces():E B — 4 5%k, RO E TiZENE—EOHK
Xt b BJNetworkInterface s 3L,

2. BHIMOWN: W10~ 1277

ERERT, AEFHRAEMAKLALERE, BFENQ (loopback) HLEBRTETE
Ry, Ak, AEY—ANFIREEAEREFREM, FIREMA N2,

3. RUHTENH S | Mg ORYMBLLE. W13~274F

*FTEDEOR: W15¢T

getName () Gk AR OB Bl — N4 4K, BONEBAFRBEERFREETHER
SHM, RBRTEOMERMAEIHM, m “100” &K “eth0”,

« WELS#E OB MNE . MW164T

getlnetAddresses() A ZiEE T 5 — /T Enumerationk¥Mg, Khfs T
InetAddress3tmyscfil, BRiZEEORTXBME—/Mbhl, REBTHNAERE,. X/ 4
htFIR TR R LS IPvALIPvOiil, REBE TR HbAEIIR A M.

* ENMOM. W17~ 1917

* FIMAYER, ITEDHM I HplE. W20~ 261F

8 A b X O E AT R BLA S0 3 M T/ 1P AL 73 (B AT InetAddressfy T 2%
RAE LW HMALE, HLIERS, HRkbFTLARLF2). InetAddresskay
getHostAddress() 5 LB B — N F B R RBI R TAL ., T EXNAIHbHE R
TARIMER: IPVARSESER, IPVORESHMMIGHEITHL. 82T “0
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BERE BME, XHARERAIPHLLENHETT T .

4. R . B29~-311T

xtgetNetworkInterfaces( )5 kA ARSI SocketExceptionF ¥,

5. RSB SITRANSI SN RN Rftiil. 834 ~4417

« RAVA B WL/ a0HRX It . WM3ITET

 ERTIR, ITHHIIRPAYH—T:. W38~401T

T FFRRAENS TN, RIETIEAgetHostName () H i RITENE WL 4, HiRE
fgetHostAddress () FEMRAN S FNHAITENE LA,

B TR ABFRERAERENEL, WE (www.mkp.com) REBREEL.

— A EBRaE R (blah.blah) LAR—AIPHUEAIEE, ﬁi&ﬁ%h*mﬁ@?ﬁﬁg
% java InetAddressExample www.mkp.com blah.blah 129.35.69.7

EERY .

Interface lo:
Address (v4): 127.0.
Address (v6): 0:0:0:
Address (v6): fe80:0:0:0:0:0:0:1%1
Interface eth0:

Address (v4): 192.168.159.1

Address (v6): fe80:0:0:0:250:56ff:fec0:8%4
www . mkD . COm:

www .mkp.com/129.35.69.7

blah.blah:

Unable to find address for blah.blah
129.35.69.7:

129.35.69.7/129.35.69.7

iy e LEED, —KIPvolbut IR RIRNANEEHR, RPIE—N1HF. KN
ShtZE— A AROTEBEA GERENEAFHEER). HERZY T RIS E
TEH ., SXBRRIE T 5 UG ik F 77 R SR —RY. IPvoRy A pat kil thfe8FF K.

RATREEE B, Y4B MdrblahblahiX A~ BERMALR, KA —EMEER, i
FRERFEN - LRI ZE], SBZ2NARMEEERIZENAG. NRHTE
HHRAMELTFRE LA (b TEFHEITOIEFRAERIAMAHNES), KEE
FaFHREM-TEVRTRERM,. MAXLHERKRIEIR, BAREFZAEF
AR5 B 48 LA BIPHE AL, DR e B &F RE B 188 (F FH /5 0 FE X RO TP ik K 15 (7] —
NEN, EFEBHFRAR T, mRCBENHAFRE, STAERFHIILLAL
BEARRBH AT, EURABRFREELERET. MREELENRNAF
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pingFliZEH (fn, EHLSITEOPHRITMSL “ping server.example.com™), HAZE
TARAFRATUMEAEN A, mPpingMXEAMEARFER, FTLAZRERIPH
hEEMEN, IRELERTANLATFHRUNKEG, (BRLEXHEITIER
InetAddress3&hyisReachable() )3 ;)

InetAddress: )R Fi1V5i6)

static InetAddress( ] getAllByName(String host)
static InetAddress getByName(String host)
static InetAddress getLocalHost()

byte{] getAddress()

XEBREL HEPMERMNXAEBERE N I ERFHERFE—IE
Bl XEHEIMAFHEGTLIRE— 84, m “skeezix” F “farm.example.com”,
BATCAR — N REBFRHAIFFE, -FIPvoibht, FI1EFRBIMNESEX
FHEER. —TAFARERB T 248 Fibhk, getAl1ByName() 5B TR E—
AEHETIAMKBRAIFABIERIXBH.

getAddress() kR E—ME Y KENFHRA, KEBHALAY —SEBWATEX.
nEE— 1 InetdAddress3E B, IZBHAR KX /NAINSTES;: R EInetbAddressst
@, WMAHIAFY, BENFANE - cER2iZibht P REENTY.

(e i i

BRIEEFEE, —/InetAddressSLIo] LAE T B F 5 R EREFIFRER.

InetAddress: SEfF R W

String toString()

String getHostAddress()
String getHostName()

String getCanonicalHostName()

EEx ) iR E YL AR F AL, S LA — B AR F 4T 55 B A Ak
AR, toString() 53 EE TObjectkAI Gk, BB “hostname.
example.com/192.0.2.127" 8, “never.example.net/2000::620:1a30:95b2 " A BIFEW
. BRI R T A hgetHostAddressO) S BEE . 3 FIPveHhE, T
RhERAE TERMSAKT (MBAULFIHTIA “:7), XEERD TIHER X
., BHAKEAT, it FFREEEMAES 12 SRANER S, FTER
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MAFEXHENFF. mA, X TAEEBRGBIAVIPvoRbhE, mAehital, &
ERHE A — 1 LM ARRHA (scope identifier), X RE—NHTHER-XE (HX
FHEERI A bR e ht REF T A RIRVEEEE S ) RIRBHRIRFF, A RBIBIR L HER
A hERT—¥B 47,

AT AESRBE XA, EMNEHET: mBXHABETEHN A0,
getHostName ORI EBHEBIX A &F, RAMITRIS I, TN, getHostName()%E
it AR RN LEFRATAHEBAERMITFREFE., 52— Fm,
getCanonicalName() 5k B i XL EFTARYT, LRI E IR E 248 (fully
qualified domain name), # “nsl.internat.net” & “bam.example.com™, ¥, 0
RA G BFI BT Bl —ibhik, %5 %R B A2 TRE S 8®) AT 61 3K /Y
FHLEAR. MBRAFRTRE, AL EBHER{FRbLE, mH7ERXEMR
HEZAI, SHHZLETERELTIFTEE.

InetAddress3ail X itbht MMERIEE, MAHHKES R T12TRAY “BRAE"

Sthhil b RO — LA R e MFL R Y, B SEHLBEITIM IR EMREN.

InetAddress: MR

boolean isAnyLocalAddress()

boolean isLinkLocalAddress()

boolean isLoopbackAddress()

boolean isMulticastAddress()

boolean 1sMCGlobal()

boolean 1sMCLinkLocal()

boolean isMCNodeLocal()

boolean isMCOrglocal()

boolean 1sMCSiteLocal()

boolean isReachable(int timeout)

boolean isReachable(NetworkInterface netif, int ttl, int timeout)

XEHERE TR TR TEANGFERY, EMN3IPvabhl FIPverb it #:E
M. LRRI=AHESAIRERIE MRS T “EX” Fipipal. Fuhidubhal K
EFialk (PRECI27.*** & 1K) . BN HERBERT A S8 (L
4.3.277), MisMC. .. OBXMIGHERME BB ZFHER (scope). (FEEMEMEH
& X T BiE1% B A b AV BHR R SO\ BVt AE Fr 44, BREEFS BRI RGLIE . )
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RERHERERESTKEESInetAddressib it BER) EHLA T HIBHR U3 #k,
¥, SHEEREHEA —HOR, XEHEIIRMNEREMITEER)E, AP
BB/ XL, RAEAWZIKASYBML, AREERINER (LimsyBhr) A
AER, FEHXHFEAEEFEN: EHHBFUHBEBRXLALIHEED
NetworkInterface, ¥R EHETRERENLEFTEM (time-to-live, TTL) R
| A LBayibhE, TTLRMIT —A BB ICENS LREBERER. FEMAA Y%
NAEREEY I RBAIRSETELE S HAMRME.

NetworkInterfaceX##ft TE XY H ., KPP AREIFEARARTFAEBAVITiLTEHE.
T, BROKRMSERMNFIHEAREE A A kTR,

Networkinterface: ﬁl]!'. IR

static Enumeration(NetworkInterface) getNetworkinterfaces()
static NetworkInterface getByInetAddress(InetAddress addr)
static NetworkInterface getByName(String name)
Enumeration(InetAddress) getInetAddresses()

String getName()

String getDisplayName()

EEE—-AFHEAEEFER, ERACTURESEEBRIETEFOTENRIIPHHE.
BifgetNetworkInterfaces() &AM -8 OMNE, BEAXHD
getInetAddresses( ) S EMFTLAB BN ORI AMLAL, €. XMFERAS
TENRIRARD, SIEARES B AYH b P55 S i 8 AY BB 401 B BR 8 |
A, B, SIRPATEREEBEIMBA TR EERLE, B TXSHREREL
B, BRLAMRAREMI ibiNh, FIRPBE—NEBOMNE — bk — e st it 5 REH
Phia), mikEEidAEiEBIAY InetAddressHIMEREH L, RPWF—/NHbhE A
REIHRat, TSRS H RIS,

getName() A &iE Bl — /-4 2 (interface) I8F (AR EHL). XA &
FTHFRBFHFEME -4 &FAHAK, metht, ZREZEZHG, BRI LF
| #1100,
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2.2 TCPEE=F

Java TCPEAIVIRBE TN L. SocketdsHiServerSocketd, —/SocketsLAf%E
TTCPEERI—48., —/ATCP:&dk (TCP connection) R—FHMBAIWAEKH, Fmo
JRIPHLAL TR O SME. EFGEFEZA, ER—ATCPERE, XVELBHE P
TCPa] R % 2 S TCP R X L #Ei K, ServerSocket KHIRIIAITTCPEKIRK, HAH®A
RO RFAISocket LB, thER, IRFHWERFRM LEServerSocket 3K 5
Socketcf, M F iR T EAEHSocket LA,

BAIVN—/~ R VK Pami I 81T 48.

221 TCPERMK

P RS [ R RERNKG, REDBBHEMFTEIME, RYNTCPE Pk
EZ2dTEm=%,.

| @IE—/-Socket LB . #ik RM AR E AL R VIR OB — 4 TCPER,

2. il EEFHRMARMHKE (VO streams) #fT@ifi: —/-SocketELHMIE—4
InputStream¥i—/~OutputStream, E{IAVHZR TFH hJavaig AR E (12.23%).

3. (i fiSocket 3ATcTose( ) kX % #E,

AN E —1TCPH HBFFITCPEchoClient. java, X £ — 1B TCPH N 5 9%
JR# B (echo server) #iT:BIENE Fin. BIRIRSETHEE R Z R LK AAIEE
BERE . EXNMEAFAY, ERRPFRBLGSTEENHTASRARINGE
M. REASBLE THTHTEXAMNRAEIRMEERBAF. RLGTLA(EHtelnetE
FREMIANAZLLECEITT THRENEMBREBF (MEMSITHRA “telnet
server.example.com 77), BEMEITNXES, HziT T VARG SWRARE.

TCPEchoClient. java

1mport java.net.Socket;

import java.net.SocketException;
import java.io.IOException;
import java.io.InputStream;
import java.io.QutputStream;

public class TCPEchoClient {

~SN AU bW -0
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8  public static void main(String{] args) throws I0Exception {

9

10 if ((args.length < 2) || (args.length > 3)) // Test for correct # of args

11 throw new IllegalArgumentException("Parameter(s): <Server> <Word> [<Port>}");
12

13 String server = args(0]; // Server name or IP address

14 // Convert argument String to bytes using the default character encoding
15 byte[] data = args(1l] getBytes();

16

17 int servPort = (args.length == 3) ? Integer.parselnt(args[2]) : 7;
18

19 // Create socket that is connected to server on specified port
20 Socket socket = new Socket(server, servPort);

21 System.out.println("Comnected to server...sending echo string”);
22

23 InputStream in = socket.getInputStream();

24 OutputStream out = socket.getOutputStream();

25

26 out.write(data); // Send the encoded string to the server

27 .

28 // Receive the same string back from the server

29 int totalBytesRcvd = 0; // Total bytes received so far

30 int bytesRcvd; // Bytes received in last read

31 while (totalBytesRcvd < data.length) {

32 if ((bytesRcvd = in.read(data, totalBytesRcvd,

33 data.length - totalBytesRcvd)) == -1)

34 throw new SocketException(“Connection closed prematurely”);
35 totalBytesRcvd += bytesRcvd;

36 } // data array is full

37

38 System.out.println(“Received: " + new String(data));

39

40 socket.close(); // Close the socket and its streams

41 }

42 }

. SRBFERSSHMT: R0~171F

 RREIMFHTR: W151T |

TCPEHF K ZMBU FHFIIE L. String2epygetBytes() )5 Eki%:8 B R FIZT
FHO—I FHHEA (R3.1BHIFEHFHRAG).

 MEEMRFBAMOS. WI71T

BRikmOSE7, mABRNGH TE=12%, Integer.parselnt()HLERHE =
T FRBERGBHEENER, HEARAS,

2. YRTCPERESRE. H2077

SocketXHIHERBH AR -1 E#FT, HHXEZB hHaFTRIPAIEENRS
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%, FRZERETFERESEF. X, EEMNTCPHIRELEIPHAE, MRS HAOR
FHLAIEFE, Socket X REXANMESHH BT AR, ERRXWREERL
W, R RBCEML —/~10Exception® ¥,

3. EMNERFHRAREK. W23~2417

A Socket SLHIFE B T — 4 InputStreamfi— A~ OutputStream3t 2, shiR{F K
fhik—H, RMNAIHRFHTEAZEZEFHOutputStream kR RSB, HEIM
InputStreamik {5 B R IK IR,

4. RISFHTRDOCIMMETM: W261T

OutputStream3tpywrite () F iR ERIFH & H Mt 2 A @ r 70088, X8
R ERI AR 2%,

5. MEHRARSS S E EIMINN . W29 ~ 3617

BEARC LK BEMEIIMRG ZBUAIFHHR, ROMKEEXDTEVGERE, AR
KT ERSHFHTHRHEFNMER., XMTMFREAAread ) FEREIN SN 1) Bl
BT HHA, 2) BUNB—-INFHIRIEBARENALRE, NFHRER, 3) TAK
HABRARFTH. read ) FEERA TIENIEMNSAESHF, AFAFHEBITIE, A
JRIRRIEENIBRKFYH, HEEKXFEBRAKANTEN K (TP TFHEARKXETH).
BHARRRE R BB AdataFHHA, AFBBAFHRSRENFEH—#, &
RTCPESEM B —xH, read ) FEiEEI—1, MFX KR, XFRIRE BB
xHATEEF.

A AT R RH— read 5 MR ? TCPHHUHAEMELEread( )Amwrite) kR k
REBHRR, LRER, BARMNARAT —AwriteOF LR LZEMETE, B
AR % 2L eTREM £ 18R (chunk) FERIZELE, EERMFEHRERSB LET 4
theh, EREIRIRTEE, BWATREHETCPHI N WR L4, M TFWEERE, BEXLY
SHR B A B — write O F B R XM BIR SRS B — A read () F 2R .

6. FTEDEIIMPHF . W3BFT

EITENR S BOMEE LR, BRMNSARTRUANNFHRADE T Y RARBR—/F
e,
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7. KA EHETF. 40T
UEPMBEUIARMARIREIES, BHXAERTFE,
ROITLAERHLUL TR E SRS — /B Wserver.example.com, 1P#hE45192.0.2.11

GRS F 21T EE. FLTETHAEERNT

X Java TCPEchoClient server.example.com "Echo this!®
Received: Echo this!
% Java TCPEchoClient 192.0.2.1 “"Echo this!"

Received: Echo this!

EEBAIRE EeTLAZ B TCPEchoClientGUI. javasR BBy, XBFAHTCPEIME
FaXAT—A"EES@E.

e i - A

Socket: ¢

Socket(InetAddress remoteAddr, int remotePort)

Socket(String remoteHost, int remotePort)
Socket(InetAddress remoteAddr, int remotePort, InetAddress localAddr, int localPort)
Socket(String remoteHost, int remotePort, InetAddress localAddr, int localPort)

Socket()
R4 HERBERR T A TCPEEBFE, £kt (connect) IEMNITRE

iatfve NS, BHXERSEF. IR RERBEAERESBIbIL MO S,
Bt X HR NI RHANEA S, A28 O0MEN LiEEAsibibht R A A
B, fRER BRI FFF 8B 2 BTLAME A S InetAddres sk iR H A B R AR EHE
e BE—THERKMEBR - TRAEEBOEETY, AEHEHTEEZN, VA

#HTBRERE GEigtconnect)HE, RTFX).

| Socket: #RIE
vold connect(SocketAddress destination)
void connect(SocketAddress destination, int timeout) -

InputStream getInputStream()
OutputStream getQutputStream()
| void close()

void shutdownInput()

void shutdownQutput()

connect () 7 & 4G H5 ERVAMMIT H — - TCPi%$E, SocketAddresshhse itk
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TEETHHO—BER, TAFXKInetSocketAddress k3t TCP/IPEH F )¢
BAE (RTXNE). 5EBEINEELETESEETHXBRAENARH KX
M. ATLARE Bget. . .Stream( )75 MR IKBLX LK .

close( ) HFXMEEFRIXBRMBARMERE, MmbRiExA#H T RE,
shutDownInput ()75 33 HITCPIRAHRANR, fEFMIHIZNMBARIIEHAT, SERED
SWEET RN, FEARNEIBUIRERANEIR, fSERIERIANEETIRR
AR IR A T, shutDownOutput() 75 SE7EMHIIE b b= Ao, {B7ER
hXB, C2EARREFRHKVEE, HHERRRIRERXT H . i$HRR4SY.

W EAMNAT, Socket X ATCPik ik &) sk L R W&, {;;{ﬁ]ava‘l’, iR T
A ESocketty R ERIE, FAPAXFTCP/IPY), AR T K RA MM R
MARERSELANARETARER AN —E,

Socket: $XE /4 MM

InetAddress getInetAddress()

int getPort()
InetAddress getLocalAddress()

int getLocalPort()
SocketAddress getRemoteSocketAddress()
SocketAddress getLocalSocketAddress()

X kiR E BB FAEM R, XL, B FHAEESocketAddressh)
¥ 38 Bl f 38R InetSocketAddress K B, filnetSocketAddressshits T —4

InetAddressfi— 13 15,
Socket 3 Lhx b A A RAIIbHE M, FRAKBIFEW (socket option), iX&
RN TREEEANHABRBFREALERN, BHBRIMERBBIATA I ENETNA.

A s e

InetSocketAddress: £ 5 {50

InetSocketAddress(InetAddress addr, int port)
InetSocketAddress(int port)

InetSocketAddress(String hostname, int port)

static InetSocketAddress createlUnresolved(String host, int port)

boolean isUnresolved()
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InetAddress getAddress()
int getPort()

String getHostName()
String toString()

InetSocketAddressZE A HLibht v A SRt T — AR BRIA A, REK
v 1S {E4 S AR R BOH 06 FRF 2R “tE0]” Hhht RO LH, XA TS
SmiEM AR, BCFHFEFIANAERBSERSRNTREAENIPHLL, W
createUnresolved )MEF & AW EARX EHL AT RO T OIECH. i
E@EInetSocketAddressSLHAIB @AM EH LA TRIT, M LK,
tsUnresolved() kB EItrue, get... ORFIFEBM T g MEEHE,
getHostName( )5 & 4% 6l InetSocketAddresspy i InetAddres s BT X BRI WL 4.
toString() 5 ES TObject XK fytoStringO 3k, BE—MRETENL. &=x
Ripht (RCH) MO SHFFHR. Kb, FHa5aEZRIG’ /7 (H8)
FaFF, kR OS5 2ZE/B 2’ (H5) MF. mRInetSocketAddresshyHl 4
AR, NE S REelRLHANENLFTSR,

2.2.2 TCPHR& 2%

RERNFEE L HEAmMAIR— MRS BN, REJIRWHTERR T —EES
i, HEDFRE P WAEE. RUNTCPIREJIHITHMTHAS TIE.:

I. Bl —/~ServerSocket XHHis A N, HEBFAEEMITIZIEEE O
B A ERE

2. EE 17!

a. M fServerSocketmjaccept OFZEUBRBR T — % FiREE. X2 TFHRIMHZ A

ymiERk, BI—/{-SocketsLfi, H-rhaccept()HkiEME,

b. € i Ai& Bl RYSocket L FRY InputStreamfnOutputStream 52X ik f7:8 (& .

c. iR fa, EHSocketMIclose()HikEMiLE PREE TR,

TERIBFTCPEChoServer. java, HRFTAIEHAIE FRBREXE T -/ EMIEE S,
ETMFBJREFIEEER, EE—HET, RESTEENR, B EEEHEL.
BERZEPWXHTiERE, CAEAFEPRERETFHE FERHEIRTYSER .
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TCPEchoServer.java

0 import java.net.*; // for Socket, ServerSocket, and InetAddress
1 import java.io.*; // for IOException and Input/QutputStrean

2
3 public class TCPEchoServer {
4
5  private static final int BUFSIZE = 32; // Size of receive buffer
6
7  public static void main(String[) args) throws IOException {
8
9 if (args.length != 1) // Test for correct # of args
10 throw new IllegalArgumentException("Parameter(s): <Port>");
11
12 int servPort = Integer.parselnt(args{0]);
13
14 // Create a server socket to accept client comnection requests
15 ServerSocket servSock = new ServerSocket(servPort);
16
17 int recvMsgSize; // Size of received message
18 byte[] receiveBuf = new byte(BUFSIZE]; // Receive buffer
19
20 while (true) { // Run forever, accepting and servicing connections
21 Socket clntSock = servSock.accept(); // Get client comnection
22
23 SocketAddress clientAddress = clntSock.getRemoteSocketAddress();
24 System.out.println("Handling client at " + clientAddress);
25
26 InputStream in = clntSock.getInputStream(),
27 OutputStream out = clntSock.getQutputStream();
28
29 // Receive until client closes connection, indicated by -1 return
30 while ((recwMsgSize = in.read(receiveBuf)) != -1) {
31 out.write(receiveBuf, 0, recvMsgSize);
32 }
33 clntSock.close();: // Close the socket. We are done with this client!
34 }
35  /* NOT REACHED */
36 }
37 }

. HRARFERANSMMET: WO~ 1217

2. RBHEMNEIRTF: W1517

servSock{liWT#5 % 15 ERIX PuhERINEK, ZNPD S ENERNPIRE.

3. KAMKE, ERARFAIERINR: B20~ 3417

o BT MAYERAR: W211T

ServerSocketsLHIAIME—RAY, BRAFHNTCPERIFRIBO— /N FoVCEE
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Socketskf|, HAR% JimAI LM HIFLEE PR R, B HRaccept()J53k. %%
LA PHEEFF, HEIH M ServerSocket LA ER DAFHAEE IR RAE. (mBEFD
ERIERBIER, FIRS [JMOEEFRICIE, f KA HacceptO)HE, BaFHE
BASHEE — 1 BAF b, 7EXFMER FiMAaccept )bk, HrinB N, ALK E
EPmERT. ERMNBIIAMTHTNE64.14,) ServerSocket2faccept () k155 E
—/A-Socket LB, IXXMELERH TERE FRNERT, HORETFIERENIE,

‘HECERNEM: H23~24¢7

FEFARMSocket KB, RATTLAE WATE BRI 2 B A0H 5 b 1t Fol 1 &,
Socket ZiRygetRemoteSocketAddress() HhiEE —MAE TE AR KOS
InetSocketAddress3cfil, Ine'tSocketAddress&E@tbString()75&1,‘). “I<ib hil->: <V
HE>" MEAITEIHXEEE, (EHEB2HT, BAERARKRERIHEANR,)

* REERFRIMANRLHRA: 26~ 271F

BAZNTRFEMEBEEFMOUtputStreanMFEHF AN APEERTH
InputStreamhitil, MBAE FPiiOutputStreanfIFHF BN BE BWERTH
InputStreamii.

* M H AN, ABIXFWXH. W30~ 3217

whilef@AMMART REERTHHE (EXRBTRAM), HrBRENTES
BESMHE, XA TR—HHREBX FRXHER. InputStreamfiread() ik
KR TFHARMERTHRSHTY (EFXAHHBUFSIZENEY), HFEARES
(receiveBuf), [mitiE B KFRiZMAIF . read( ) ISR SHE, HBATiENE.
mﬂagﬂﬁagﬁ%Mﬁ@ﬂ,ﬁ%zﬁﬁ%mTK¥E$,Eﬁmwﬂ¢.zFﬁ
ERZNFHRERRATHRRGMREAEE, FHLERE B REEMread()s
PRI 1RGEEE, (EFM%FRAHER, Mread ) H KB - EBEIARTELT
— TSR, BAXFERRSERS SWIRIR XA RR A )

WMXA, readO N iR —EEES T BREANEEAEE, Th e
WT— AN EHHRTLER, OutputStreamZMywrite() G k¥ receiveBufd iy
recvMsgSize T FHIBGAEREF., ZHURNE /N 2SIEHTEREANS /T HEES
WHPHIMBE. EEHd, 0B FRMdatalI B AT &R BEE,. MBERMNEAELSHE
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W HRKMwriteOH ik, BARFRAPHHNA FHRHELE, RETRLEN

ST K PR RO .

c XHIEPMWERF. M33MT
XAREFEBTURNSEEHXBRORATR, R, XX FHH R E L
BUEN, BAYE-TBAFFREBITIASocket XK R TR B RAMR .

ServerSocket: ¢

ServerSocket(int localPort)
ServerSocket(int localPort, int queuelimit)
ServerSocket(int localPort, int queuelimit, InetAddress localAddr)

ServerSocket()

—ATCP M LA S ENINR OB XE, LAMER PIREESRIZRQ S RS ER
ik, LEAWN=AHEREOR—ATCPREO, iRASKER SR DHEXEKE
O GFH % (accept) EAMEZIRRK, WASHAATEMEO~65 535, (MR
WIS N0, BERFEEREAMRAS) EEAFRNX/ALLRF BRIt
ALK, BEEEAR, BAAFIHKEAZ— RS, WAEHRE
Bl PR E R, mRIET Abibht, iZibhbR LR EHAMSED Z—, W
BNARE, EEFHEZRATHEMAIPHRALRGESR, XEXH S48 O MRS
| B S - ENERESTENIENHEH.

S KA R BRE IR — /N IR H XER R4k id O AyServerSocket 3L fY, 7EfE
Hikxmar, 4AbRke (RTXPAdind)AE) —4HO%L,

ServerSocket: #R4E

void bind(int port)

void bind(int port, int queuelimit)
I Socket accept()

void close()

bind( )ik AEBEER -/ EME O, 8/ ServerSocket L Rt 5h——
AR HER, MRIZELPCLXBET—RA, FBEENRDESE 5, U
HHIExceptiong X,

accept ) H AT —MEARERIR RSN Socket KB, F3¥ERIERR
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SocketsL AR BIABIRF R mEEF, MEREEEIN RS F, acceptOH LA

ek ERAFNERIE KB R BN,
close ) HEXMEEF, MAZIEE, BEB3BEHESHEAZEETY

= PaERIAK.

ServerSocket: 3R %

|  InetAddress getInetAddress()
SocketAddress getLocalSocketAddress()

int getLocalPort()

LA LSRR E AR S EREFAI A bt 0 S, E#®, 5SocketR [
Ry, ServerSocket{i HHXKKMI/ONK., Rifi, TH B5b—HHRAET (option)
H’ﬂ_ﬂﬁ. #ﬁﬁiﬁﬂﬁﬁﬁ%ﬁiﬁﬁi&ﬁﬁﬁl, E&W’é‘ﬁ&%tﬂﬁﬁfﬂu

223 WMARHR

i EBFIR, JavaRTCPREBFMEL[ARUER R (stream) ., (Java 1.4
MARINIO (New 1/0) TRIBH TS —EBERNMRER, RNBESSENE.) &
RE2E—ATRBAHAFHFHFN, Javafik AR (input stream) XEEBMFEN, Wik d ik
(output stream) WX HFEHFY. ERMNATCPIRS BME Sk, 4/ Socket LR
BT — 1 InputStreamLHif1—/~OutputStreamsc i, UR{ImISocketHIMHAEE T
Biehe, XLEFTRABERMER S —RAISocket AR A KD iLHEL,

OutputStreamZtRJavarh B4R HH AR L, BitOutputStreanR i TLL %)
S CES M T FArg BT ‘

OutputStream: ¥RE

abstract void write(int data)
| void write(byte[ ] data)

void write(byte{ ] data, int offset, int length) . |
void flush()
void close() I

XEewrite) 7L MinMHRAR—TFF. BOAFEVSHE, RA—A#Hd$
offsetFrimeEmis R4, WitH KA hlengthdy T4, MiH—AFHhidhwrite()FkR
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P ————— —

BHENRBAESRY, MRE-ANTCPERF XBAVRHE M3t iTiX 8@ fE, 3
K EOBIEC KL, TEEN DR EBAARAKROL A Wfread() 5, X&
FikerRE SR, MBAVEESHRLE, XA E—EABHANER (W6.27),

flushO)HERAEBRGFERHREEIBHEXBMBIK. close)F AR,
l KEHAZE, BEiffwrite)HENEMEHRE.

InputStream BT H M A KNI R L E, “TLL{E FBInputStream S A i B F
HRXHMAK.

InputStream: ¥E

abstract int read()

int read(byte[ ] data)

int read(byte[ ] data, int offset, int length)
int available()

void close()

R34 LRI tE R R M P REU S SRR . B — e A Rread)y ik ik By
— AN FEHBRA-NTBRTRAMKSAP, HHiZTEER, FHFHEXRIreads i
MBI AT P REUK B Hydata length®) F 5, FHRRAF AdataBA P, &RT5 &R
BEEERXFRERAFEHY, E-HEXSE _MNDEHL, BEREEBEA
dataBi K, §Moffset it EMIRBEFABFR, MAKEZ JEWMEKEN1ength
NS, YBAREBTIR, mXEFRMBIKS R RICH, Brafread() s
MHAESE, ABELE-ANFHTiE, ARANBTIE, R XEMBIKLS K
prict, A EBTE HiEgER -1,

available( ) EAER B B 4TI iEF VRS, close()HEIFRAMA
K, WEHAEMERIZRBIESRHME —110Exceptionk ¥,

2.3 UDPERE=F

UDPHM IRt T — R AR FTCPHA AR BIVRAR %H . Lk _LUDPHH Y RXBR/Th
RE: 1) ZIPHIXMERILEMRT S —Eiblk (3801), 2) HEBERIBPTRET4
RS REIRET TR, ¥ MFCLMHANEE. ATFRHE RS, UDPEETFRA L&
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SHRMNZAAAEINTCPERF ARSI, Hlm, UDPEEFEEAWABTRAEITE
#, TCPHMY 5di%BME#l, TUDPHINSHBGRERIL: RERRRIEEHHNTE
Eifir EE, BREGHEABEILEMNEGS AN, XN, BAEHE
(datagram, BNEERC) AR T HCABUER, HSRpELHEHRy. EHEWIE
BEt, UDPEEFHIRWACKREBR —IER, AAEBILRSEIEFNRESILL
BB EE., —BgtiE, UDPERSFRTLIAREZIER AR R SEL., KME
LP:ch: s Ly SN |

UDPEHFETCPEEFHI I —TARAETENMNEELRNLEA LKA RF:
UDPX 4 F W& G A RME &, XM EEMABRFERZEBN, MIELEHHEMKRLLGE
ATCPEBFER A, (F234W8H—FiHEXARE,.) RE—1TAE AR, UDPH)
BT taym Bl iR (AR 5 B fa b (best-effort) #), BJUDPEEFH/R v e (%
EER, BEHRARIEEE—ERARIIBEBRVEEL, TAE LB ARSI R XN F
A—Z 8 (A EPERIIFE—#). Hit, EHTUDPEERFIEFLAREE
SFALEIEBMERMEN: (RERINESH—/XRHAT). _

BEARUDPHA I 48 PRk T XA WA, bt a2 EmAEATCPEMYL
B? REZ—E%#FE: MREABRFARBRIENVEONE, AT P inE RS %
M ERIERERE, H— P RAFAMRMEEEL, TCPERMNRIMBEREDESRKI
MENEEE (THERENERERMHR), Z3— 1 RERREHE: MRRTRENFES
HARF S, EHFMER, UDPEHXNIRBE T — 4~ B/ HIRY T & K i R A (T 75 R Ay
L.

JavaBe |F E’giﬁiztDatagramPacketg!squatagramSocket;ls;EEHUDPiﬁ#. x P g
FiR &% ¥ s 80k FHDatagramSocket e R X & iE, (#HDatagramPacket il $0iE .

2.3.1 DatagramPacket¢

STCPH A X FHEAR, UDPHIRAZMAIE—FRABBRIVEELE
(self-contained) {Z.8.. Xf{F.BfEJavash R xHDatagramPacket K8YL M, Ki&{E AN,
JavaZ eI — 1T B E T HFRX{F8MDatagramPacket L, HHBHIEASHLBA
DatagramSocket¥fysend( ) H k., EIfZ 8N, JavaE F LI —/-DatagramPacket
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KA, ZXPAPHEIAE T —E2ZE (—PFHdbytel]l), HHEEERNEBHFRE
iZZE G, RERIZKFAEHBR L BHDatagramSocket Jreceive() k.

BREMITE BASSh, 4/ DatagranPacket ;BN THEALFIN AR, XA
EEXBRRTZEERCRER SRR, ELER IO HEVEH X,
DatagramPacket AT AL MIFEW T BAVHbAL AR NS, FRBKIINXIBER T,
DatagramPacket sk sk fsthut MIHEH) T rasbicts MAOMGbaL, Bk, NRE BUETTLLE N
HYrFH pDatagramPacket X FIRRFX NS, BRI/ LFEREXENEL—E, R
Bl&5 ERYERubaE, EDatagramPacket RIANEB LK lengthfNoffsetF B, 2 HE L T HUB1E
BERFXHIEHBURMNFNTE. #EXTHINMBME23450AE, LBREMSH
DatagramPacketht B PRV — b HR .

DatagramPacket: ¢

DatagramPacket(byte( ) data, int length) |
| DatagramPacket(byte( ] data, int offset, int length)

DatagramPacket(byte( ) data, int length, InetAddress remoteAddr, int remotePort)
DatagramPacket(byte[ ] data, int offset, int length, InetAddress remoteAddr, int remotePort)
DatagramPacket(byte[ ] data, int length, SocketAddress sockAddry)

DatagramPacket(byte[ ] data, int offset, int length, SocketAddress sockAddr)

A ERE el — IR RS EHRENFH SAPAORIBHT, A
PRI E R T ARG REKEAIDatagramPacket L, BABHRERL
Byt (RETLLd@idsetAddress()fisetPort()H, &
setSocketAddress() A& kfEE). FHUMBMERXTERAEABRERERM
DatagramPacket {7,
| gt Toffset, BIRMCAIBIBE D 1A FHBAMEE R RS RRIK |
BiE. ength2¥IBETFHRAPERSHESROTNR, REBKNIEM BT
RERAIS £ F T8, length@ v IEEtLdata. Tength/h, {HRRERLE X,

‘ = Er'aﬂhi;l_:*flﬁtl%ﬂuﬁﬂlliﬁi. Bl id SocketAddressFEIMiE K.

- DatagramPacket: ¥4} 38

InetAddress getAddress()
void setAddress(InetAddress address)
int getPort()
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F— L

! void setPort(int port)
SocketAddress getSocketAddress()
void setSocketAddress(SocketAddress sockAddr)

B THIE RN, LA LR EAREt T Bob—teh ik ila fnfEokDatagramPacket
THFIaER ., BIMNEELE®, DatagramSocketfyrecetve( )7y &2 # Foitbhl
MO EAHBREXRENIEEED,

DafagramPacT(et: &tﬂﬂi

I int getLength()
void setLength(int length)
int getOffset()

byte[ ] getData()
void setData(byte[ ] data)
void setData(byte[ ] buffer, int offset, int length)

| BEA R BRI T AR R R M BB B . BB BT LB
S EEEERsetlength()FE B Rithite., HRXEHHIZEBLHEXBKAIR
HEEKEELX, BE#HMMYH —1111egalArgumentException®¥. |
DatagramSocket #fyreceive( ) HFEERAMHEEAANTKE: ERAM, AX
BEBRBNBEEFNNRIEOHEEKFN, £EENH, ARBRRXEF
| EABMEMTE.

getOffset ) HEEE R ARBUNEBERAERTFIHAIREE. AFE
setOffset() Ak, FakwlCAfEfAsetData()HELERIZREER.

getData( ) H BB SHRIBM| X HXBENFHHRA, XKEBHIRNS
DatagramPacket B L X BRI FHHAM— 451 A, B MR it 8 & Pk
setData( ) LR . BENRGFHRANKETRILBEBERXABKEE K, Hit,
B E RN ERREREEE LFEKRIANER.

setData( ) H R E - FHRAEHZBIBR VBB, B—HEXF |
BN THHAEIRDIE, BE_HEALFTHEAS, Moffset
offset+length-189 AR FE . BRIAAFT _HEXAsetData() ik,
BESFREIABRERMNKE.

e L
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2.3.2 UDPERI%

UDPE Fint £ B SRR EFIRBEX - HIBH . —MHENHUDPE
PREREBRFTLAT=%.

I. gl —/-DatagramSocket kY, ATLAEFEX A upiphl fig 0 S#7IRR.

2. {fHDatagramSocket 2k fysend( ) Fireceive( )ﬁiﬁﬂeiﬁiﬁuﬁl&nataoramhcket
*LB, #HiTEME,

3.lfEsER G, {FDatagramSocket2fyclose( )ik MMk T,

5SocketK A [E], DatagramSocketstfW7E QIR H A EEK & BAvibht. xh L
TCPEPFIUDPIM IR AR R M2 —. EHITHIBZMAT, TCPEBFLHBREEE
LIS — RS ERTCPREFBIER, 25, FiEBXMAN, ZEBTRARS
FERNBNTERFBE. MUDPERFERITHMAMMNABER I EE, 54/ %EH
XA AT LA RS B SR T AR 8 B Ayiit (DatagramSocket3¢fyconnect () ik #t
FREZEbat o O, {AiZIRER S &AY). +

BIIRUDPRIRE F i RN AFUDPEchoCTientTimeout . java, BiX—A-#4 EiR
FRBROMIRMIL, HITENHMARE BUHAFEEL, —/UDPEMELS S REL L
SR RWBINIBIRMRIGE RSB E R, 48R, —/UDPE ¥ A5 — /4 UDPIRSE Bi#i7
BfE. WEREMBEXTUDPEIMREEY, ATHRMMRL,

#ERUDPHIRI— MR B MBI X TRER, ZERINMGERBILR, X EHE
1% R {5 B AR %5 8 SmAY M B 2 4B A FTREA MR h E 5, EIFRATE BT/ B TCPE iR
EPW, REET - ERFHRGE, #HEread)Hk LAESSEHN, NRABAER
f(IHJUDPEI % i b MR AR, BBERXERE, RONEAERS KTR%E
fEreceive() 5k L. AT REXAEME, RINEX M MADatagramSocket 31y
setSoTimeout()J5ikkirEreceive( ) Fikm KM A, Bk, mRE T2
BIARBAME, ZFRREEREIRINR. ROGEIRE FEBGFUTHR:

1. [\ IR 95 2% v & 35 Bl F7F R

2. fEreceive()H ik LIk B XZ 153505, Eﬂﬁﬁflif?&ﬁl&ﬂﬁ]ﬁ, W) & % i K
(BBERSK),

3. % 1K P,
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UDPEchoClientTimeout.java
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0 import java.net.DatagramSocket;

1 import java.net.DatagramPacket;

2 1import java.net.InetAddress;

3 import java.io.IOException;

4 import java.io.InterruptedIOException,

>

6 public class UDPEcho(lientTimeout {

7

8  private static final int TIMEOUT = 3000; // Resend timeout (milliseconds)

9 private static final int MAXTRIES = §; // Maxisum retransmissions

10

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

12 .

13 if ((args.length < 2) || (args.length > 3)) { // Test for correct # of args
14 throw new IllegalArgumentException(”“Parameter(s): <Server> <ord> [<Port>}");
15 } '

16 InetAddress serverAddress = InetAddress.getByName(args[0]); // Server address
17 // Convert the argument String to bytes using the default encoding

18 byte[] bytesToSend = args[1].getBytes();

19

20 int servPort = (args.length == 3) ? Integer.parselnt(args(2])) : 7;

21

22 DatagramSocket socket = new DatagramSocket();

23

24 socket.setSoTimeout (TIMEOUT); // Maximum receive blocking time (milliseconds)
25

26 DatagramPacket sendPacket = new DatagramPacket(bytesToSend, // Sending packet
27 bytesToSend.length, serverAddress, servPort);

28

29 DatagramPacket receivePacket = // Receiving packet
30 new DatagramPacket(new byte[bytesToSend.length], bytesToSend.length);

31 -

32 int tries = 0; // Packets may be lost, so we have to keep trying

33 boolean receivedResponse = false:

34 do {

35 socket.send(sendPacket); // Send the echo string

36 try {

37 socket.receive(receivePacket); // Attempt echo reply reception

38

39 if (!receivePacket.getAddress().equals(serverAddress)) {// Check source

40 throw new IOException(“"Received packet from an unknown source”);

41 } | |

42 receivedResponse = true;

43 } catch (InterruptedIOException e) { // We did not get anything

44 tries += 1;
;lg \ System.out.println(*Timed out, " + (MAXTRIES - tries) + " more tries..."):
47 } while ((!receivedResponse) & (tries < MAXTRIES)):
48
49 if (receivedResponse) {



34 K2

50 System.out.println("Received: * + new String(receivePacket.getData()));
51 } else {

52 System.out.println("No response -- giving up.");

53 }

54 socket.close();

55 }

56 }

. EARFaRNSMLE. WO~201T

2. IMUDPERF. B221T

iZDatagramSocket L HREMIF BB X R B[ EMUDPERF ., BN AIREFHhith
WFEOE, BREFS AT ibht T RO S, mARENE, RINBAILUE
itsetLocalAddress( )FisetLocalPort( ) Ky R ¥k, ﬂﬁﬂzﬂﬂ’&i$i&ﬂ&hﬁﬂ# M.

3.8 MEBFENAE . W241T

KRR SR F g R, FRiSHAAreceive() &R LEN R (EH).
A eb 4115 RABHTE ] 438, X, B EHARTHAR), receive()FERIIMA ]
REAFEH X E KAt ((BA&4-THErtEtia)).,

4. P AXRIMIMMIL: W26~271T

Sl — P ERRABIBIHC, RONFEFE=G: ¥\, BLLARERWEA .
*tF BAgsphl, FAVFTLASE AL AKIPHR AL ERE— 4 BRI S5 3% . F6EHAZEHL
£, TR EB PR KRATIPHLAL,

5. SYRIBEIRIRIRIR L . W29~ 3017

1R — P EBKNEEBRX, RMNABEEL—TRARFRRXEEIFTHRA.
MBI CAY R a3 0 S Mreceive () H kR A .

6. ZIBMI/M L. W32~471F

HFHIBRCTRRER, RNSARETFEFEREIE. 20D, RINKLEHRS
&, RESBEIBRIXHSRBUWEEE.

« RIXMI/ML . W351T

send( ) 5 BB X EME A ENBIENEA S,

o Sh TR RHE IR SLAYREN: W36 ~461T

receive( ) 5 BEESRF, AU - ATRIBRXIFHFEIT, SNELEH
InterruptedIOException®B ¥R, — BB, RXEIRITHBE (ries) 1, HEH
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Rix. FERTERARKEE, MEAHEERIKIEMRL, BAFBY, nkreceive()
MR T BB, RAVEEIARITreceivedResponsei Fytrue, LURMMER, mTH
WHOCTRER X H Efiteht, BIMNTFTERIEHABFRABER Y, RERFERAS
& SBris 2y Bl i iR 55 235 bt Fnds R S HHICAZ,

7. 3TEDRUA R . M|W49~ 5317

MEBKE T -8B, BlreceivedResponseAytrue, A1 FTLAITED H HiE
MBI ERER.

8. XA EEF: WMS41{T

E¥ IR F F iz af, Fl1kFHDatagramSocket 2AT T E H .

DatagramSocket: ¢/

DatagramSocket()
| DatagramSocket(int localPort)
DatagramSocket(int localPort, InetAddress localAddr)

UL LR e ol —UDPERE, "L kB iR KA Hb 0 fiht . 40
| REA#EEAMEN, RBXITEH0, ZEETHSEMTHANAREO8E, o
REAHER A, BB (packet) ATLLHBCR R P (T A il MOBIRH X

DatagramSocket. FEESXH

void connect(InetAddress remoteAddr, int remotePort)
void connect(SocketAddress remoteSockAddr)

void disconnect()
void close()

connect( ) I ARIREEFZEFHERBITIMA, —HERRT), &XEF
st RAE 5 E R Ak fuve DBt i@ S, MW K fbihhl e A RS BEE R SCRI 2R
B 15, EEFOE RSN bHE R D RS RABIBHR T, MK
fbdtb Bt s v O R SR A BIBMOCHHENE, ¥ 8487 FEBH L HEHbAE S #itbht
MWEZEFREAAGEBBHRX, BASERXAERL SR/ RiEBat (LF4.3
1), EE, EREANES#RIE, BASTCPHIUAR, UDPH & H i x ini 3
#HEaH, disconnect()HFEARBZ BNt MEAS, HFEEMIE, close()
HEERAELEFFAEEAN, 2EEMRIRBUBENZSKEBRMEFE.
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DatagramSocket: Hjifit4h3E

InetAddress getInetAddress()

int getPort()

SocketAddress getRemoteSocketAddress()
InetAddress getLocalAddress()

int getLocalPort()

SocketAddress getLocalSocketAddress()

B B B — A RAFER TR EE T AL M InetAddres s, R
NAEE, WEEl, 5234, getPort()HEEERFERNEZEFHBAEL,
HAERNER -1, F=/FH&—/SocketAddressstfl, HPRETHEEMN
CZEERFIA WA, MmEEEERE, WE R,

JRESA F k% At o DR T RUIRY, MRIZESTOES AR |
Wat ¥ &, getLocalAddress( )G BRI ERMFHbA (“FEMApibhl”),
getlocalPort( ) HL B ALK BE —-ITFHREOE, MRBAHIIFERTIZERET
AR EMAS, getlocalPort() B EREE -/ TLAFBMO S 285z,
getLocalSocketAddress () EXEFGHH EAibib it & Blnull,

i ﬁ

DatégramSocket: &ﬁﬂﬁ&

void send(DatagramPacket packet)
void receive(DatagramPacket packet)

send( ) HE Xk 5DatagramPacket K6, — B, LB HRXE
iZEHRFAEZAAL, BriEDatagramPacket XM ELHEE T A B Auikit,
AW — A . MBRGA RS, NIEQHRRADatagranPacket KA |
BB Atbht, ZAH B EHEERE.

receive( ) M ESHF, ARBEAMBRI, FHFRIXPHKIE N HIZ
feEHIDatagramPacket LAk, MEEEF LI T8, X HEESE,
HEHEEBIMPEE BT T R E IR L.
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DatagramSocket: i£I

int getSoTimeout()
I void setSoTimeout(int timeoutMillis)

DA 34 SIS I Rig RiZ Tk T dhreceive( ) NN R PE M H . R
HECR I8 2 BT4BRY, WIMEH InterruptedIOException s, ABAHEHEILAMERD Mty

5Socket2fnServerSocket26—#¢, DatagramSocket2sh b F1F £ H ith 10,
XENEHEFIITE NS RIBNA.

e e

2.3.3 UDPJR & &%

5TCPiR % 2% —4#, UDPIRFR[RITIERR Y — Vil EAW, HENDNFFEPIRE
ik, B TUDPR LRy, UDPHllfEEd & P BHBR XML, HEBAFTCP
FELGEER -, HAMNUDPIREJRERITUT =S

1. gl —1-DatagramSocket X, {HEXMRA S, HAILLERIEES ML, B
b, AR% 3% CL2MF I MR PN BER# 3L .

2. fEflDatagramSocketfyreceive( ) 58k B —/-DatagramPacket L HY, 24
receive() 5B EFT, MM XRBEE TH Pk, XBERMNBAE T BIAE B
PriZA KB 2.

3. F DatagramSocket 2 ysend() Freceive()h ki ki xMEElDatagramPackets
X, #HiT8fE.

FT—/1RBIEF, UDPEchoServer.java, LR T —/"UDPRRFAIE MR % 2. X4
ARG BFIEFER: EASHER, BERBBRCGHHERNEEBMRIGERAE AW, X
e b BATEVAR %5 &% RS AR & BB R aym255 (ECHOMAX) A8, BHaH
SHEERFHARLAST LR RBER,

UDPEchoServer.java

import java.io.IOException;
import java.net.DatagramPacket;
import java.net.DatagramSocket;

i W N = O

public class UDPEchoServer {
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5
6  private static final int ECHOMAX = 255; // Maximm size of echo datagram
7
8 public static void main(String{) args) throws IOException {
9
10 if (args.length != 1) { // Test for correct argument list
11 throw new IllegalArgumentException(”Parameter(s): <Port>");
12 }
13
14 int servPort = Integer.parselnt(args{0]);
15
16 DatagramSocket socket = new DatagramSocket(servPort):
17 DatagramPacket packet = new DatagramPacket(new byte[ECHOMAX), ECHOMAX):
18
19 while (true) { // Run forever, receiving and echoing datagrams
20 socket.receive(packet); // Receive packet from client
21 System.out.println("Handling client at " + packet.getAddress().getHostAddress()
22 + " on port " + packet.getPort());
23 socket.send(packet); // Send the same packet back to client
24 packet.setLength(ECHOMAX); // Reset length to avoid shrinking buffer
25 }
26 /* NOT REACHED */
27 }
28 }

| ERABRFERMNSHRIT: WO~ 1417

UDPEchoServer Rl — 2%, ANZEIMRE B EBEFTHABEAOE,

2. BIRMMIG MBIRB X EIBF. W161T

SUDPE Pl A RFJE, UDPIRF B LM ERMIER ECHF BSOS, Hiix o
Bz D, &% P 5T B Z 0 B R R MR R SRR R 2 B AL, RS
a M2 P et R T B BIEIR XSS, REMRERERE PIRAb AL s N 8,

3. R BIB/MIL: W74

UDPiHE R SAEBIBM LD, MR T —/ DatagramPacket kHl, HBHERX B L
(ECHOMAX) BIREN255/F N, XA BiB3R 30 IR F e Hetie B4R R Fn & 2% s .

4. EARBKHOEIRNR:. B19~25F _

UDPHR & 2 AP A EEERAR— A K#F, XASTCPIREEAR, TCPIREZE %
A~ IhiR Bl Jaccept() 5 #: Gl — M ERVER T,

* KU CHI MR MBI, ITED R Wbt @ . $20~22¢F

DatagramSocketkfyreceive() HEk i ESHF, HABKIIMNE AR ENKIE
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Wor (EK), BTHREERE, SN RERIHTEREALEBARNE Pik. MAEH
XHERBETHREIEN (FPK) Ridhitimn s,

« RiXEIMME. F231T

¥4k & (packer) HELBETEMFHAEMBMBRIBI EiW A, Bk
DatagramSocket X fysend() ik AR R EMBFM ZAIRBAIKIBM L, E¥, =k
N SRR SCist, 8 Kb hk Fovs O MR H & ithal Fovg O, o £ ROX BRSO, WilE
Habht Fovg QR4 B @ibht g 0.,

ARBEHEXK/:. W241T

SHETHRIEFENHEESE, SHEEARBKESITEANLEINEENKE, WX
AREHBPXANRHKES. MRBUFHBIAMABKESITER, FEMNEE—
BERFZAIAHE, Sutiib,

234 ERAUOPERFRIEMBEME

AFRNG LR EHUDPER FMTCPEEFHITHEBEN —EAR K. —1HlU/ME
HEMZJRUDPHILGEE TIHEMN L RSB, DatagramSocketfysE—kreceive( )i
Ak £ R EEEWIAAH—Ksend ) HEEF X SIBIE. H, FRERIreceive() HLiAA
&R | Rl — /1~ send () 5 Z&: A A BT KX R EUHE.

METCPEEZETMRHE LIAHMwriteO)FERE, HEABAEBOMENED
BUHRARI I ERBEX S, KB LM EIRTREL2¥EE S, LAl TRAHE%
(BoERrp R B ITIFMAN43) . MUDPEHM LG A IR Bt MBI SR P AIHLEI, B,
HAMNARERREEFNEEAITRE. XMEHRE, send)HZLIRAEER, HAE
BRERF TRENERENS, FELE (RIWLE) R&@D.

HEMMERAE, KPR a%iBdread(\) HkRreceive( ) HEBERE R, MEH
EE— Tk (first-in, first-out, FIFO) HIBYHIIBBAFIP ., HFEEBNWTCPE
HFRE, ARCEREEERESHIFHHBEER-1EENFHFA (LK), R
m, ¥ TFUDPEZFHKE, REUBNBIBTEX A TARMERIZE, — I UDPEEFR
BRUABIRTFRE—THBASIP, BT LXK THERI{ER. Skreceive()
HWAREE—-&HE., Rifi, mRreceive O HEE-NTRBHERE KN Any
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DatagramPacketscfrhid i, MBKBAAIIPRIE —RIHRBKEX T, Nireceive())
%ERIEBEXXHEHEMNAATFEY., EHBNRFYHREEI®RERE, mMAMEKE
A ERHEEE R TR!

HFXANREA, BlENiZBRE—FRB AR GFTZE@AIDatagramPacket st i,
e B il freceive( ) &R AR HIUAATNIRRKEMNHBEE. XTHER
FEBRIEBIIBA A S ER, —/-DatagramPacket 3L+ iz 17 S AT K B I 65 507
F1, BMUDPHEBR CAENBRIKRZ IR, Bit, EA—1R65 600FEHELARHFH
HYHER AT LEM.

FEt, EREBICENEE SR, ®—/-DatagramPacket LA E— I NEBHEE
KEH, MZXHA—BEIAFHL, INMTREMNBITESRTE (LIRBRCREKANBA
FHH). mR—AAEFERB—/DatagramPacket £ ki Mreceive( )3k,
FRIBHIRLS AR BB EANBKEER ARFEAILEKBE.

3§ F# 5% —/ M EERY MR K RDatagramPacket 2 fgetData( ) ik, %k
SEBEZPXAFREBR/D, ZRBRTXEREEBHIATBRBEENKEFEL. 2B
DatagramPacket IR Xi, HERK THFHHBEHIBRIMbAE, A, BRiRbu B—4
KEH0MFHHE, REMBEHNCEENFHYPRERTIZFNERASTAIES].

ofrjzf3sjafsefz]sfo0fuf12[13[14]1s]16]17]18]19

RIFHRikdg R —/~DatagramPacket LB, RINMHFdgRIRTF X X R A uBAH I
10 4~F s

dg.setData(buf,5,10); |

BB igdgsocketik—/-DatagramSocket X f, I AMdgsocketRiET—NEELL
TR EHMHNE, '

|41|42|43|44|4s[4

iZH.B R ng':F :

dgsocket.receive(dg);

seit, WRdg.getData() 5B Ebu FHMAMBBSIAH, HATENY.

KK B R E A EE) Y (9 E E EN D E I I )
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JLABBbufMAP RARSIAS~ 2R EHEER, —BRTE, RABRFREWH
getOffset()fngetData( ) FE:KiFRIHIEBK BT, —FATREA A X 2B EWK BN

BBE B — AR FIRASF, OWTHR:

byte{] destBuf = new byte(dg.getLength()];
System.arraycopy(dg.getData(), dg.getOffset(), destBuf, 0, destBuf.length);

fEJava 1.6, FRAICILA(E HArrays.copyOfRange() Ak, REE L3 H 1 H#
ELL_EIHEE -

byte(] destBuf = Arrays.copyOfRange(dg.getData(),dg.get0ffset(),
dg.getOffset()+dg.getLength());

BRI T REAEUDPEchoServer. javarh B iT R HIRE, BYXNIREBRETM
DatagramPacket ik L 8i iR,

2.4 %3

l. XfFTCPEchoServer. java, BINNEMERB T ERIBIE TEEFTHNAOS, B
wid, —1ERFELTERE, YAF—IWHOS, {BATCPEchoClient. javarh it
RARERAS, X4 EIRE RSP EFE ORI {ENIR?

2 ITHRIGRIR R, B RBEIEAUA AL “REF°. EXEXAUE, RINOE FER
% e vm Ol F T E B 4Bk 2E?

3. R — /A TCPARF & —EH A M Maccept &= H AFR? IR —/TCPE f34 ) —
TR HERS X MBEORBEFRAYE, XE&EZEHLFR?

4. it % 2% SR A SR RZET, Bk, ENLFEH 3% P BAERT A HRERIR 4t
RS, REMNEABRSRBRRMENF (TCPEchoServer. javafn
UDPEchoServer.java), FIH{EMIREERBINIGES FBIRE BN ibE FEER LR
ARFEIE PimiTh, HABSOXERMIRHEIL,

5. B TCPEchoServer. . javarRflRF, ERHEXRREE—41FY, HERSBATY
ZIA g S8, IIETCPEchoClient. javaR FBEMIT B RIERELLZ BB KB A

B iRtfE 8, BMEZEMEE Rillid—dkwrite() H AR E %,

6. 2% TCPEchoServer. javarrB A, BRIXRE— N FHELAKES., kitme
TCPEchoClientm XM RFB[BRE T I 2FHFHHER, BrEdHL2ER? #24
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EERE? (EEWREBMESEBRERKSE.)
7. 8% UDPEchoServer. java;r AR FF, ERM— - HBR XXX —KEREL. BRiE

UDPEchoClientTimeout.javaBE FF i Ak XX HIBHR X, ABCH TEMARRHE

T TIHREERKY.
8. % UDPEchoServer. java;RABR -, ECHOMAXIZRBE /N (InSFH). AREMEH

UDPEchoc11entT1meout.Java&ﬁﬂﬂﬁﬁ——&ﬂ-&%u‘:‘?:.ﬁa, L8 NH 29

9. @it IE{# AiDatagramPacket BTRER X R A I K TH BAIK .

10. ZEUDPEchoServer. java;r A, BRINEDEHEK D B E T F#hiphlFive B
2 TZEUDPEchoClientTimeout. java s, BRI AIES RO 5.

UDPEIMZ FRMEXEFTHERIZERNS? 5. X TTCPAIKE, FRMAR.,



BAEERT, EEFFEAERTREABEANRGRFRUAMEE, REHALLE
AR LA E. XERRM 2 M EMERRE SRR EER BN QHR ¥
FiERIT (B EERTHLAET), URBIBREREEL, HaMBnERBK
B ABBEMBRENTA. BREAKRNIHLE TIEAZROYANE LR
Wl FSETAE BRI UGS M AL R, BT RS R A E R AR B b
W R R IUERE FRA: A EAIRE BT ABAZENZARSROELAL
FIR, THAESR AR AR Fh, 2 AR B 0947 ABEXMTF ENF R
B, BEFABRAEHIGEY E MR %, |

TCP/IPHHPLAFE T RIS EMA P RE, HEAMKATREMBES., XA
PR AT LAE S RIEHM R S RAOERRTEG, KBS MABRFHIERER TR
AFIERA B & E X, RPBIFROIBES T R SRS ZNE e,
FLRBAF UL IR X T BRI R 5 & S LB RN X S 5, RN ER
MABYE R ERER T, SR R RS MR B TRV L. TCP/IPH)
UM — 3R, fSBUFAR (chunk) d X AHEl, it B RSN .
Rk, RATTLUNGETCPIPH L AREME LR TS T, SFit, RITTLE—5
EERNEBRERTAFIRSE, SARTHRERERZ0~255, X 58 ammM —
i) B {5 7o B & — By : 000000004% 30, 0000000140 %1, 00000010 &2%, B2 5
11111111, Bp25S,

MRFRIT A BFEAEEFERMBASREL, BXFA FHEHARERS
—: BARKFIEHNEE TEEFIE P MMIRS B, XM 5 T IREESSBE.O 5k kb
EXEHCHEARFDL ELARGBEAT A CLEENDI, REFR—/ iR,
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A —FEN, £ “&BLE" BARARNEBRTFHRIDMRGATE S RED 2 —
BRI, MER—T, R ‘&8 RE—1EBFE, 5 —BFERNXH, FENHFA
N R LREH.

3.1 MBKRE

Bk, RiMNEEE—TRAHREAR, mint, lTong, char? String$E, R infai
g EEFRANBERY, AeTEEYRNCLME, fRERNTLULEIEETHETY
fHEBEA—AOutputStreamsc i (IZXPCLEE—/Socket#ixhk), HERKHEH
—A~DatagramPacket LM (iZLHHSHhDatagramSocketkix), 2R, XEMIERRE
A -KIBEAVRFHMFTHRA. EAH—FBREVET, JavaflFRILH B
A (int, String®) BXHEMAFHHEA. FrENEJavafI AR T RABBWHEEHIARNT
BOXEekd, FE2.2.1HAYTCPEchoClient. java;rAB R, RMNBERILStringZl)
getBytes() ik, ZHERARF—ISring X AFRIFHRBRFHIRIRESR. %
EHMAMNEBNE T Z8, BRITERXRBRKRKES>EETRWMEYAIFRRTGE.

3.1.1 EF%uT

mBAIBN, TCPHUDPEEFHERMER EMBWFHAFN (H4H), BIEHE
0~2552Z ARV, ERXATHEE, RINFATLUHEE KELRBREE®TRLD, it
X EMBRHELARE-EHIARILIR, —REGFRNENIBENIFEN K/ (size),
Fldn, JavafBFd, IntBIBRBA2M KRR, BHit, BRIVTLAEANFHRERTE
Fint TR KR, shortBBRYRI6MRR, FRshont{ YRR RABERNT
T WE, FWmo4rry longR KA EIN T,

TERENZBEMAN -IMEE TN BRI FHTHED. —/4byteXd, —/ short
R, —/Avint®, LIR—/long®y, FBXMMFEMNREEERBERE. RNSLE
BISATY: BE—AFVHFHbyteNBERE, HTRASFETVFHRshort WEIE, B f5m4
TFHFERIntBEE, RESIFHFER ongNEE, TR

I [ T T T T T [ T T T T T 7

Wi >

-
byte  short int long
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RINCDBHFEAFTARERZETE? k4, HTRHRESE ST TV RF/RIIHE A
B, BMNLAMEXEEHFHIRENF. BAETAFERE: NBEALAR, HIEA
B frih kX, BlVittle-endianMifF; KM ELF i, BRUBMKAL KRS, BIbig-
endianMif, (X, EZEMRFHPUANAFELIMNRURENTRIEER) &
KB RI N 123456787654321L, K644 (LA + A #EMIER) EARID0x0000704885F926B1,
MR BRAILAbig-endian I AR EMX 1B, KFHRIHHBIBEHAFETIRM T AR

[ o | 0 ]112|72‘133|249\38 -
— —»

e MT

IR RAILL i tt 1 e-endi an iR 164K, WIFH A+ WA FEFI b .

177]33]249[133[72[112[_01 0 |

-

ikt L bis

*@ B —p R, MTEMBFHAIER, KEERBYELAEMERDIg-endian
LA itt1e-endian i LixRILIAC ., mMBR B EBHEA T 1itt1e-endianfi
¥ RiE LREY, mEWELIbig-endianMiF3FHHETHRE, BLEKRE R IR
H, ECEBXI8ENAFIABEMITR12765164544669515776L,

EEEMBERETEEAKXIBNBRE—1THBHR: FEROEEARAFTY
(signed) %R A& 5% (unsigned), Javap 4P E BV EFFER, ENMELL
— it #4b B (two's-complement) I HRFi, XRAFESHENEHARRIR. L
BAEINAFSHET, AHHAEMERARRIER -—n(1<a<2Y"), NG
H{E R A2 —n, WX FIERBHEpO<p<2''-1), FR M 8 FAAr — i3t )8k ZRphh
{5, Hik, *TFHERIAL, BOTLUE S B SR FR-2'H2'-1BAYE, &
B, Bmz(msb)bril T iZH R EH(msb = 0B R A% (msb = 1), B, mBRERLHES
(unsigned) %385, kAIeJLABBERROB2' -1 ZRIMKIE. Bin, 326 WIHOXFEFLEf (B
A2, BB ARFSEE, BBl FET—1, BERITHERF S0,

© Javahfl & T~/ ByteOrder K R R XA REAIMF ., KR AARIBRETERTER T HOAUMGIFH LM,
ByteOrder BIG_ENDIAN#HIByteOrder LITTLE_ENDIAN, ¥S5E$#HMIIEIEmN44.
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T F#r4294967295, AFJavak Ak LH S BY, MR EEJavah WISMELD LS
¥, WEEH—API/IMNIE. EHBRIZBRMNCENBERTFSBEXNHE.

MLARMNEHAEHABHEREFAFTHIRAE? AT HBRBRRBRENDR,
B’AVEX eI EA “fr#fE (bit-diddling)” (BirfMERk) RKEBXROETNHE, RO
B rBruteForceCoding. javarh H — 1%k H thencodeIntBigEndi an( ) REAS X £ (el {H
MEARPYER/ATRED., EHSVOEARFREENFIHRHA, Rt{TREHKE
(FoaHAlong®, EREBKNEY, RBRTFHMGEXAME), WEEFHEADFHML
EfRER, URIZEETHHEAPNFHIHR. RBRNERZRAET 7RG, BaL
B RESS 7E B ik 3L 17 W8S, BruteForceCoding2 (G0 L fit T decodeIntBigEndian()
Ak, REHFHRBANFEREDSE —4-Javailong VBN P,

BruteForceCoding.java

public class BruteForceCoding {

0
1  private static byte byteVal = 101; // one hundred and one
2  private static short shortVal = 10001; // ten thousand and one
3  private static int intVal = 100000001; // one hundred million and one
4  private static long longVal = 1000000000001L;// one trillion and one
5
6 private final static int BSIZE = Byte.SIZE / Byte.SIZE;
7  private final static int SSIZE = Short.SIZE / Byte.SIZE;
8 private final static int ISIZE = Integer.SIZE / Byte.SIZE;
9  private final static int LSIZE = Long.SIZE / Byte.SIZE,
10
11 private final static int BYTEMASK = OxFF; // 8 bits
12
13  public static String byteArrayToDecimalString(byte[] bArray) {
14 StringBuilder rtn = new StringBuilder();
15 for (byte b : bArray) {
16 rtn.append(b & BYTEMASK).append(" ");
17 }
18 return rtn.toString();
19 )}
20
21 // Warning: Untested preconditions (e.g., 0 <= gize <= 8)
22 public static int encodelntBigEndian(byte[] dst, long val, int offset, int size) {
23 for (int 1 = 0; i1 < size; i++) {
24 dst{offset++] = (byte) (val >> ((size - 1 - 1) * Byte.SIZE)),
25 }
26 return offset;
27 }
28
29 // Warning: Untested preconditions (e.g., 0 <= size <= 8)
30  public static long decodeIntBigEndian(byte[] val, int offset, int size) {



KA fo b I ¥

31 long rtn = 0;
32 for (int i = 0; 1 < size; i++) {

33 rtn = (rtn << Byte.SIZE) | ((long) val[offset + i] & BYTEMASK);
34 }

35 return rtn;

36 }

37

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

39 byte[] message = new byte[BSIZE + SSIZE + ISIZE + LSIZE);

40 // Encode the fields in the target byte array

41 int offset = encodeIntBigEndian(message, byteVal, 0, BSIZE);

42 offset = encodeIntBigEndian(message, shortVal, offset, SSIZE);

43 offset = encodeIntBigEndian(message, intVal, offset, ISIZE);

44 encodeIntBigEndian(message, longVal, offset, LSIZE);

45 System.out.println("Encoded message: " + byteArrayToDecimalString(message));
46

47 // Decode several fields

48 long value = decodeIntBigEndian(message, BSIZE, SSIZE);

49 System.out.println("Decoded short = * + value);

50 value = decodeIntBigEndian(message, BSIZE + SSIZE + ISIZE, LSIZE);
51 System.out.println("Decoded long = " + value);

52

53 // Demonstrate dangers of conversion

54 offset = 4;

55 value = decodeIntBigEndian(message, offset, BSIZE);

56 System.out.println(“"Decoded value (offset " + offset + ", size " + BSIZE + ") = "
57 + value);

58 byte bval = (byte) decodeIntBigEndian(message, offset, BSIZE);

59 System.out.println("Same value as byte = " + bVal);

60 }

61

62 }

. MIRTNSRE. W1~41F
2. Javah IR MM HF M : W6 ~91T
3. byteArrayToDecimalString(): $13~19{7

iZAERfEBAPRIBANFHEA-NEFS HEBIKITENH K. BYTEMASK
FfE RS I EF S WA SR in 2R, REF TS R (sign-extended), BI¥s#RL

EHSBY,
4. encodeintBigEndian(): 22 ~27%7

BREEONEAL, SARBBREREASD, LIERNBENFHIL T IZBEIMKEA
F. RiE, BBUERIRERRbyeY, REAFHTHANGLHURE. ERBIET,
BR T IE8ALLASH, KB EF. INTBHRBAEZRERS FHEER AT, &
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HELHBEFABRBREFHYRATFVRBAUR, FHLBNALEBIN T IERBRE

Rk,
5. decodeintBigEndian(): 30~ 36%T

RB\AEPARFHR/DRITER, EdBRERNEBRE, BHARAFHAE
RBHE—TongRBEHF.

6. "R %E: W38~601T

s EERRKRMFNRIME: W3T

* WA ITMEY: W40~ 4417

Xtbyte, short, intLAR\ongEH AT, HEXBAIHBRNMFEEAETY
B

* FTEIMBEHENAE: WI51T

* MAMFHHEPHREFRHAITREG: W47 ~5117

MR fo f HH E B i S P AT R SR (A M55 .

c RO : W53 ~5917

EFHHAMBEADINVER, ZFHO+HEIER245, Rf, YBREN—IF
FEeFHikmeE, XKEWNS-11 (ALAFSERIZHMIMDRTSE)., mRRIS
BEHEEEFA—-MongREY, CERREEMERX M ongWEMIEE—/1F¥F,
{5245, MAMEEREBA—AFH B, ENH-11, B/ EERBRTHR
W HABRF. MBIRMN I MBER A/ - AHSOKE, ROTAEMILLE
(KRIER) BEA-NRIGFE AN FHHE LB G, MRAERERB N EF SR
4, REARBOERFAERNELENG, ZBUELE SANINEY,

HE¥, EencodelntBigEndian()#udecodelntBigEndian()}j&ﬂ'aﬁméﬂﬁ}, Al
A RETE M —LERlIR M, N0<size<8FIdst=null%, {RRE4HBEHAIE LA
SO HE N 2

BfTLALERF, XMHERT —TFHE (LIH#HER).

101[39 [ 17 [ 5 J245[225] 1 [ o [ 0 [ o J232]212]165] 16 [ 1 |

i ffp— i i

byte short int long
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myrRAT W, LERYE# (brute-force) R HLETEEEFAMMREZ T/E. EHRM
LB RIENRBEMK/), HEAGROIBRUESENSE. WREEH
encodelntBigEndian() G MEIEH - MrMIHE, HMASEM. BTU ERRA,
SRl RS 5 R AHER(ERRY, TR Javath iRt T —HE B AN RS, 7, &
FEENRRGROD S EHLEFENRYE, RTHESMRENJavaR Y TRB I,
encodelntegerBigendian( ) 53T 1 B8 FVTAVE M KM AEH—Min, mMBREED
&, RN —1TFE SR BEES 7RG,

HRFATHHEHEN—THY BRI LR MEMADatalutputStream fn
ByteArrayOutputStreamsft, DataOutputStream R AIFIRBGEAKIBHRE, W EiRkE
M, EA—1Kb: EROEETwriteByte(), writeShort(), writelnt()LIR
writelong() 5, X & HLEMbig-endian§ifFE, BN LLE MA/MY =200y
A BI R+ . ByteArrayOutputStream KM BB KB RIEN A, HI R —

TFHRHA. AR RKBRBRNAHEEAHRBIT .

ByteArrayOutputStream buf = new ByteArrayOutputStream():
DatalutputStream out = new DataOutputStream(buf):
out.writeByte(byteVal);

out.writeShort(shortval);

out.writeInt(intVal);

out.writeLong(longval);

out. flush();

byte[] msg = buf.toByteArray();

LIF RS T X B, KIEk & 5BruteForceEncoding. javaiyd Hi & R —#%.

W TX2EREFTHEXAINE, BABKHH0FTHRE S ROBIER? EmiriEs
AHE, Javarp iR ft T 58 H T R RAMTIAMA TR, 4 9&DatalnputStreamatin
ByteArrayInputStream2t, #H/SEiTEINMMIT X AREBN, RATEMXFH KA
EREH. HB, EFSEP, BRNELSRIAD—FHk, (HByteBufferdiiys &P
WA NIRRT TS,

B, FTHHRANEEE Lh:ERATFBigintegerds, XS TIHFER NS, *f
TEFEY, REEMBUESREEHLADTH (FHH) kFR—P8IE kit
H. BRXX 5 EMBigintegeriF/&, EBigintegera[LIRAEMR A/, —FARER
HiERERETFRENN, RITBEEIINEI Xy,
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312 FHBHXE

B ARISCA (FTTER, BIRf B onm+ 58 ) WTRERAREREELRYHNEGX,
AMARKIENSE, BEAAMNCIRTLEERERUFFREXRTINER, W
FhREFURBRERE LMEE. Bit, RERMNB\EELFEERAILSHETH
i, RORLFPRERSHBEMAEIHERE: EBHXBRRAXEEBA, BNXEHEITH
g, 2R, RIOTLAHEHFFbooleanR MHIKIBR R Stringk Ry, 4m “123478962",
“6.02e23", “true”, “false” & B CLSEN, BEiltiNFHgetBytes()FH ik, "TLA
B NEFRESETHNA (WTCPEchoClient. java), H42R, TR KM LI X
T IHEE.

ATEI BRI NTE, RONTGEFELERAATSFR (characters) HRK,
Xbr LGAString L RIEBME T —4~FFFN (¥, char[)%N), —/FHHEava
NBRRAD—1T B, Blin, F87F “a°, FH “a° WFS, 5BXITXME, FHF X7
XA T88, s “!" (BWET) WRELTI3,

E—-HFSE—ARBZRAMNBREHRIRGF AR (coded character set), BEFIR
Prifit ASCIIs B F & & (American Standard Code for Information Interchange, ASCII
XERMEEERXERG), ASCHIBEXETR. UF. RATSLUR—EREAS (417
ITENFETF) BRSO~ 127/ 8. H20tt£2605E LA, ASCIIRD R 8k Al ¥ 1788 %
W, XEEAX, e/ EMNBEMHBFH XS, mMHTTP (HERTANEIN) . 2
m, HTFEZMTESRBUNINRKBIEEFHRERANTS, Ea4d2RILLTHART,
{E FASCIIRG R FF & B AR F R IR B A A BB,

Bk, JavafE i T —#hFR D Unicode)  Br brdt 0 F A MR R RcharR fiString
B{. UnicodeFFFRH" #F LABIMESNTE" e BEH0~65 5352(d],
REE b EH TERRFRLEF. fltn, AXFEFRAEPRBFY ‘o NFSHMHERTER
12362, Unicode®, & TASCIIE . B/ ASCIIE S E XIS EUnicode P B S
HAEASCING A B H MR . XBAASCIISUnicode Z R ¢t T — 2 B ERIE f53#k
wik.

© The Unicode Consortium, The Unicode Standard, Version 5.0, Addison Wesley. 2006.
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REESBUELCAEFTS SR HR _LiERIIR, AreEHxEERH*ST
BBfE., XREMBMNFEIR —BHFAARTD? THRNBEREDE. N TESEHER
bb255/h—/NAFFF, MATRERXMBER, BAREN N FHBEBEL—RIAF
B TRG, HFAREABT I FINRBENAL SR, RESHHFERE L
IHITRG, Hit, REENBUELCTEEXLBRNARTRETFIHE—BNL,
Bl s & 5 &£ (encoding scheme), WBFHEMFHANRG T RESBEFRIFTHAEK
(charset, WRFC 2278), fRETLAEZE X BCMFEFE, BAFRAXIHHE, #HRA LD
BARXKEAERINFAR (standardized) FHEEMEM ., Javalg it THER TR X,
mEALGMEABLAXIFLLTEL —FHFHE: US-ASCII (ASCIINBS—4£7F),
ISO-8859-1, UTF-8, UTF-16BE., UTF-16LE, UTF-16,

MAString fifygetBytes() 5%, HER—IFHEAH, ZEHABRBESRAF
# R (default charser) XStringXfitT TR, REESHRINEFEISBRUTF-S,
RME—ELENEHASCUFRRELSMIFHAIRE, RREFAE. ERIE—/FH
BEERNE (particular) FTRRG, RBERILZFHRNLFEDEYE (String2k
R) fFid%getBytes() 5k, KERMNFHRARLE THIREFHRABTRNERS,
(E®E, EF221HNTCPEIRE F/IRFR AR SHOETEN, BAENBRESE
A 3B B T R ) '

T MkgetBytes( ) &E#ITHRBHA, MREXEHERHES LIAA

“Test!™ .getBytes(), R BHLBUTF-SFHERBA T NA, RivmR¢riEE
“Test!” .getBytes( “UTF-16BE” ),

& [ o [ s [ me [
HRBMTHA: EXFHERTEMEERNOR TR HER, WAL,

0 [84] oTJ101] 0o Jus] o Jue[ o ]33]

MRMA “Test!™ .getBytes( “IBM037” ), B E& R ML .
[ 227 133 162 163 90

EHRIGFiRE, XX R RUELALELAFAISOLATF X LEAARR, EG
BHIHTEREEL — M REERHE.



32 £IE

Hi1ank, aTLLGE G FEFFRELRRMIINEY, BRRASHEFPRIAN, £
StringE A B|OutputStreamp 3, XN HEEFHKkiINHgetBytes() Hi:t, EAEESR
BAHEX., EFEEEEATY, RINEFIRBERARE—RMORFEWR A H ERY
Bk,

3.1.3 QrMfE: H/RIAMT

B (Bitmaps) B3 /R1EBITRGN —FIEX RBRIBA, BEAEDIE.
fr PR A AR B R BB b 5 — (AR REE M — 4 75 AR I S0 —— B % RO false,
|Femtrue, EWMOGE, (RBETROFAMERavadh i) “QRE" HERERAERE
M — G, #& (mask) BR—AMIBKIE, Kbh—RSCHIEND, Xbs 0wl
2= (BO, i%40), EXBEHRMNLEARZInK/NIL B FIMRD (324), (HXEHEMHA
AR BB FREE A .

RATHinth A& B MOBI3 TR S, KhoRBEMIER, —MAB, MB—Aintld
EBIGES], KbOMAOMIE, ZintEMAERRE2, FHIkESHSHRRR2,

BB 1 2MFRTRI096% , X BA — AR A BN T.

final int BITS = (1<<5);

final int BIT? = 0x80;

final int BITS2AND3 = 12;: // 8+4
int bitmap = 1234567,

ERRItTERFMNEE—(, BERHFIZInt{E 5% E AL B THA K
(bitwise-OR) #{E (I).

bitmap (= BITS,
// bit 5 is now one

EAZRHE L, WHZERSKEMFHN MR & (FFEMH0, K
M) Btfy#edi 5 (bitwise-AND) #{E, Javah R SREFEE&, MO NS
BRIEFR~.

bitmap &= ~BIT7;
// bit 7 18 now zero

el LU Rt B B R R AT i e, —RITRMIBE B BN .

// clear bits 2, 3 and §
bitmap &= ~(BITS2AND3|BITS);

ENMA - EHMSELRTOSWRE, TU LSS SE R (M RARDL
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B 5, HERESRE0HE:

boolean bit6Set = (bitmap & (1<<6)) != 0;

3.2 AWMU

Javarp 5IR X BTTLIAS RN OB RKRITIGE. Fm, WAITLAKE—4
Socket sz fAAY0utputStream@ I —/ BufferedOutputStreamsc b, XEERILLIEWH
FIENRGFE—E, AT —X2BRASIERMNEEEED, IIRBEAFTHERE.
AL REH WX ~BufferedOutputStreams A BHE —/DataOutputStreamL i,
ARBL RS ESRWAEARNTHRE. LATEXBXFH SRR

Socket socket = new Socket(server, port);
DataQutputStream out = new DataCutputStream(
new BufferedOutputStream(socket.getOutputStream()));

DataOutputStream BufferedOutputStream OutputStream

writeDouble (3.14) 3.14 (8 F¥) i)3.14
writeInt (343) 343 (4 T3 ) ¥ 143 14 TH
writeShort (800) 800 (2 FH ) —» : 800

DatalnputStream ButfaggglnputStream InputStream
readDouble () ’—Ija.u (8 1) #13.14
readiInt () < 343 (4 H ) P 343
readshort () 800 (2 ¥ ) ~| 800
H3-1 RHASE
R3-1 Javalh AWt 2%

BARH ny
Buffered[Input/Output]Stream AMARBRE WP RS
Checked[ Input/Output JStream SPNERER
Cipher[Input/Output]Stream InEARB R
Data[Input/Output]Stream AhER & A WIS
Digest[Input/Qutput]Stream BPUEINE
6ZIP[Input/Output}Stream LAgzipk AN B/ Fe i3 = 1 Dk
Object[Input/Cutput]Stream LRIETHRMEAEEIRY
PushbackInputStream AF-ATFHREHR "KWY
PrintOutputStream MOPIB AT T R RRE

Zip[Input.OutputJStream LAzi pis N R A8/ TR R
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E3- 18R TXMAE. EXNFFF, BROCKHEERBOME, —4/—1 5 AData
OutputStreamsh, DataOutputStreamfifiX iRl —# BV E ABufferedOutput-
Stream#t 3 =k BARNEIBEGRE, Ri5E ABufferedOutputStream— i i iX =
BB 5 A E#HEFAIOutputStream, Hf5mOutputStreamGYUBESBIME . EH 15
ORI THAENEA InputStrean, LA SHbEK X AR R,

tlavai§ ARHAPIN BN BAELBIHETRES, Ak, R3-17|H T —&48
*iVJavafi AR 2, ANBENNBRKIER— TS| EREA,

3.3 RMISHRHT

LR, BNIBHLRELR EERMIBRRXRATR T 2T, ERBNELIGE
KWBEINFH IR EEFEGER. MARFDIGENCHENER —AFRARH A
fGB. &M (framing) B ARMMER TEYRNFEMXHENETRMLRARE. TiEE
RMRORE T XA, BFH _HEM. ARATNEES, KABFHINLAIREH B
W dn T B E (T T B 2.5 BRI

R —RCBHITHBABE—{DatagramPacket k1%, X/ HIBIREHRER T .
DatagramPacket i HAIBIBA — 1 RERVK K, I A REBSE TR AN N RS R E.
i, MAELTCPEEFRRIXFL, WABEHERZ, BATCPHIUPEBEHE
BRI, MR—NHEPIRATREHEEAKEE, R4 H.8 &R E 2
RBVFBRARMIE, HBRKEBAESHE, BlrE R wTLAR RSN 8K EX AT
TBOEH — 1 -byte[IRF X+, FETCPEchoClient. javarnABR AP RN HAYX 4
Hik, EEFAPRMNEMNRSSEKBHENF R, BEROBRHEENKERITN (H
MEEFRET ~EBRKNAXEZFHE), RINFARLEMEBEERE PFEY,

mMRBREABNEEFPIEMLCIALFEELZHITY, HAIRER ELLT F R L
Z—: MREEPEARMGBHL, BECGEREESSE, RFTHOBBKBNNE, 0
RREBOLEFHREROMPEE, WEKERAB (deadlock) + B—KH, mEfE
EHEARMEHEE, NEKESSERHEN —BorEELBZAE—L2HAET X, X
Bred—Sihitiit, Bit, EERATCPEE TN, RRRE—TEEEENZEHE,
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—EHENZEELIATERBEEPENTRAVLE: BUETEMEGEI TR
ERERMT N FROFEUR, B, RIVELT B8R A L PEA LR
AEB xR L. R, KREEFERDEBENLTELEXANEE>FLE. e
HENWSGRIZLE, RFHHBENA N1 BERITHRIF. ERBRNSFETRHRENEHBES
— Wit fTAL R,

FTEAATEAREREERBERIBIRBIHENERKAE.

e X F XM (Delimiter-based):. {HBRIEERHA N H—¥Ix12 (unique marker)
i, PASEEEFREBBEEXNFENN—THERFHEY ., XM EFERIEDS
BEE S AV IR P B,

* R X KA (Explicit length) . R KFBRKIH LA M— B/ MIFE, Bk
HTRZTFRUHEEPRE T £LFHN.

ETERFANGTER - FRERE, fILIHETCPERE MG —MHAL
EASTXNTHBE, REERBHBRHE (fEAshutdownOutput()sclose()F )
KxmITCPiER, MU B XM XLZHENEE -1 FYE, BEEH—/N KRS Hir
id (Biread()H B E-1), ZRICHHELSIEMBE TIHAMNEKR.

ETERFANHFEEERAEUXESARBHHEER: EX—MTEENERRER
BRRIBHENE R, BUERABENABPARBRAGR (LETHHR) RkERER
FF5, HHERFRTRAFREEER, XFHHENRARETLEASTROST RS,
D URKCEHRINASDIHBERE R, EXTERTIRNI D, RAFERITHE
XTRREFH, FiBRIR, RE (stuffing) HRREBHERHANERFLTIEY,
Ml (ERIBCERHF IR DZER . EEECERRERAM, LIRS H 3T %R,
HEMBHEEPMHETER, MifERXSRBHE -3, XM HERADRARRXER
B EHBLARBHEE.
 ETREMFEERA—E, AEEERXBIELTMENBKEN LR, %%
ERBWMEHBNKE, BREGBREA-IBY, EHHEEBNWNER., BEANKELR
EXTHRRGHEKEMBENFNY.: nRBEEANKE/NTF256%Y, MTEEIAF
T MRHBAKE/NT6S 536, MEE2MFHS,

ATRFULER, BRMNBNMBTEZLAFrameriEn, EHEHRAO .
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frameMsg( )75 &k Bk B MR ML RIS N AMHUBIEEK. nextMsg() LNl
fEENE, APHBRHT—RHE.

Framer.java

import java.io.IOException;
import java.io.OutputStream;

public interface Framer {
void frameMsg(byte[] message, OutputStream out) throws IOException;
byte[] nextMsg() throws IOException;

N WV bW -

} e —

DelimFramer. . jJavak KB TETENTFAIRMGE, RERFTD “#17° &
(“\n” ,FH{EM10), frameMethod() G LI HKBNK, HBBINFNHIAFIbLE
BERFN, ERREABKMHREY. (FRIZFELIXHAINTEIHEBEIESDE I EH X
%) nextMsg()F &K, ARERA TERF, HERERFIEAIREFH, o
RHAHZEUEENT, MRERT-THENAPLER, BEAARERDLEERIER
7, B —5E kiR RIEIR.

DelimFramer.java

import java.io.ByteArrayOutputStream;

0
1 1import java.io.EOFException;
2 import java.io.IOException;
3 import java.io.InputStream:
4 import java.io.OutputStream;
5
6 public class DelimFramer implements Framer {
7
8 private InputStream in; // data source
9  private static final byte DELIMITER = "\n"; // message delimiter
10
11  public DelimFramer(InputStream in) {
12 this.in = in;
13}
14
15  public void frameMsg(byte(] message, QutputStream out) throws IQException {
16 // ensure that the message does not contain the delimiter
17 for (byte b : message) {
18 if (b == DELIMITER) {
19 throw new I0Exception(“Message contains delimiter”);
20 }
21 }
22 out.write(message);

23 out.write(DELIMITER):
24 out.flush();
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25 }

26

27  public byte[] nextMsg() throws IOException {

28 ByteArrayOutputStream messageBuffer = new ByteArrayQutputStream(),;
29 int nextByte;

30 .

31 // fetch bytes until find delimiter

32 while ((nextByte = in.read()) '= DELIMITER) {

33 if (nextByte == -1) { // end of stream?

34 if (wessageBuffer.size() == 0) { // if no byte read

35 return null; |

36 } elge { // if bytes followed by end of stream: framing error
37 throw new EQFException("Non-empty message without delimiter”);
38 } .
39 }

40 messageBuffer.write(nextByte); // write byte to buffer

41 }

42

43 return messageBuffer.toByteArray();

44 }

45 }

. M . 311~ 1355

EUHBEIMARKIEAS RS BB IZ R,

2. frameMsg() AERAFEMMME: W15~ 2517

c BXIRIM MW W17 ~2147 |

REFEPESAS TESRS, mALsy, MKH -/,

*EilR: W221T

R RWiEHE R BT

 EXEMF: W2317

3. nextMsg() T ENMARREUNN ;. W27~ 44T

o ZEEURPHIHAIEY. EDADIENFTHIL: W32(F

 BMAVE R : M3I3~3917 |

MRIERBERTFZAROBR TRAL A, NSFHNR: ——NBIEIEFF i
RAABN — A ERFUR, SEKOSRKT 3%, SMEERME—A 5%,
A NinextMsg( ) H B BInul 1A R EBN R s,

REBRFHFETENHBEER . B4057

‘RMBBEFEEXFAABRUPHIMEANEKKXIES: 4317
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RIMMEF-THAE —1RE, PEAXBFZ2FHENT. W HETESLAZFF
£ T B ERTHBIEDGITIGARMNMILE. |

LengthFramer.javak kB T T REMRKI S 2%, FHTRE/NT65 535 (2'-1)
FHHRHEE., REEEESHIEEHENKE, FHKEMFEBLADIg-endianMiFFEAR
MEHTHEES, BEXRIMTHYRESEHENZR, EEALA—EEARLIEK.
YN, FA)EMADatalnputStream i EM BN EH R, readFully() 548 %
Wi, ARATORATLKN, XTELRNBEMN, EMEROR, EAXHRMY
¥, REAETHREREEANMMNEAS, MABERENBNKERTES TRH.

LengthFramer.java

import java.io.DatalnputStream;
import java.io.EQFException:
import java.io.IOException;
import java.io.InputStreanm;
import java.io.OutputStream;

public class LengthFramer implements Framer {
public static final int MAXMESSAGELENGTH = 65535;
public static final int BYTEMASK = Oxff;
public static final int SHORTMASK = Oxffff:
public static final int BYTESHIFT = 8;

T
OO 0N U W =D

i

—
fa—
-

o

12  private DataInputStream in; // wrapper for data 1/0

13 - .

14  public LengthFramer(InputStream in) throws IOException {

15 this.in = new DatalnputStream(in): - . T
16 }

17 o
18  public void frameMsg(byte{[] message, OutputStream out) throus IOExcepnon {

19 if (message.length > MAXMESSAGELENGTH) { - Uk ce T
20 throw new IOException("message too long"); o o 1
21 } ’ R P
22 // write length prefix

23 out.write((message.length >> BYTESHIFT) & BYTEMASE) ;- R
24 out.write(message.length & BYTEMASK); | e
25 // write message S I
26 out.write(message);

27 out.flush();

28 }

29

30  public byte{] nextMsg() throws IOException {

31 int length;

32 try { |

33 length = in.readUnsignedShort(); // read 2 bytes

34 } catch (EOFException e) { // no (or.1 byte) méssage
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35 return null;

36 }

37 // 0 <= length <= 65535

38 byte{] msg = new byte[length];

39 in.readFully(msg); // if exception, it's a framing error.
40 return msg.

4] }

42 }

1. ERY. W14-~1677

REUNIHBIRAIMAR, H X BEE—/DatalnputStreamd,

2. frameMsg() 5k AREMB NN : 18~ 285

IR MMICHE: W19~211T -

RATHRMNANZREKARNTTHRIFER, HELH BHREFREBILOS 535, (ERILHE
KKTIABEIEA—A short BN, EHEBRINEXIARHEES —T).

M ICH=FH . 8232417

MK EEE (KA SshonBEH) AisR, MHHRHTHX.

MHHE. F2647

3. nextMsg() 7 EAFMMARPBENT—M: B30~4147

o IREICHEWE: W32~ 3647

readUnsignedShort( ) F & IEBMAAFY, B EMENbig-endianBS¥HTRE, H
LA1nt 298 0K Bl &R {E .

c NN ENRAFY. M38~-391F

readfully( )P SR, HBHBWHR BN RN ZHNA.

* UFPRIEXIEEMM:. WI05T

3.4 JavatsEHL

LEMERTH, ERELRBEFRMOREHEEFEOBE GXAWE T L5
HTHUMELRHIR), BEAXR - ABDIGETENE. mBmE () EERY
fiE MJavascBl, A (ii) IR LIBHIN, BARFTUUE HIavaflSiE T
RinSerializablefE A ik 42 5 kMM (Remote Method Invocation, RMI) IE“ RMI

RS AR Eava R IUBL LT3k, SRR T A SUBM B R AMMEES, AL
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(Serialization) B T KR Javadt RERRFHFFIRITE, BKIRFTLIEAR
B Z B f4i8JavaXt KK,

XECRE D TRERLAFRIDEMIE N, HEEXESD, A THMPRE, ENHAFSEEK
MR AR, 4, BTEMNSRAREXZNIR, AmEAEFAH EAREEIR®N.
Flan, —AXMN|OFFILER, KESNERBEIaval@illil (JVM) RMLASMEETLE
iy, Bk, SerializablefiExternalizableE QO FARRAF BTN TAREHRKR
AR —n— A SRERIEh L. BE, AP EEXRRLAE KB ENHAFEAILRD,
RXAAIARES L, BRA—K, EXLMRTF, XLlavaINETANRBRAA,
BRFEMNE, “KXBEMFECHGE” JERE. ZRREAR.

3.5 WRMRFHILER

FRESRNRIMNHFRE A RENGF, MEKAIIAZE AT TREAB A A
HTTHE. NTFFEFE-AWRE ‘R i, mB3-2/R, X8, —1F%
FPIRFRFFEEET T iRRHE, HEPRE T -1 &EAID, fEMEZ0~1000,

- IR
B A=775

3 W L

Bk A =775
W =21 527

H3-2 & RhiX

BEXHFEMER, —HRE& (inquiry), BIRME BHRSEEE A XYz
PREEN, REBRE—AMEHE, B8 TRRMREANDREREAYSN (i
WRKCEE) RANHEEAN, B—HBRE (otng) WR, HAEEREAL B
ﬁ%ﬂﬁﬁﬁﬁ*&k@ﬁﬁma,ﬁ%TEﬁAmﬂ#ﬁﬁmﬁRﬁ(aﬁTNﬁm

—3)

KR WIB, LA SR RT RN B BT & 01 B KA MR,

HIBIFoh, 2 PRI B R RN ERIEEEE, TR —RE SRS 8%
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MHELES TEREEM AR IMEHE (FRIERHR) NiRE. Bk, BITETLL
F— AR FTRE FIRFIARS BMAIMEIHB . VoteNsg. JavaZtBir T BRHETHIZE

I
A llisinguiry, Rl Kokt FREMBRESNR Offalsch TR 5 BRR

*ER)
o fi /R{lisResponse, IRLIHBRME (HIREHRE) BRIEK,
o WU P candidateID¥g < T #1E ARIID,
o KB A RvoteCounti i tH A AIBE A SRRV BE H,
XNREEP TUATFRAMNAZER:
e candidateIDRY 5B £0 ~ 1000,
e voteCount {EMIR I B RAER— 1 IER(H (isResponsefjtrue),
e voteCount Bt % 113 .

VoteMsg.java

0 public class VoteMsg {

1 private boolean isInquiry; // true if inquiry; false if vote

2  private boolean isResponse;// true if response from serveér

3  private int candidateID; // in [0,1000]

4 private long voteCount; // nonzero only in response

d

6 public static final int MAX_CANDIDATE_ID = 1000;

- .
8 public VoteMsg(boolean 13Response boolean isInquiry, int candldateID long voteCount)
9 throws IllegalArgumentException {

10 // check invariants

11 if (voteCount '= 0 & !isResponse) {

12 throw new IllegalArgumentException(”Request vote count must be zero");

13 } N .‘_‘. -,*
14 if (candidateID < 0 || candidateID > MAX_CANDIDATE ID) { '~
15 throw new IllegalArgumentException("Bad Candidate ID: " + candidateID);
16 }
17 if (voteCount < 0) {

18 throw new IllegalArgumentException{“Total must be >= zero");

19 }

20 this.candidatelID = candidatelD;

21 this.isResponse = isResponse;
22 this.isInquiry = isInquiry:

23 this.voteCount = voteCount;

24 }
25 -
26  public void setInquiry(boolean isInquiry) {
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27 this.isInquiry = isInquiry;

28 }

29

30 public void setResponse(boolean isResponse) {
31 this.isResponse = isResponse;

32 }

33

34 public boolean isInquiry() {
35 return isInquiry;

36 } |
37 g
38 public boolean isResponse() {

39 return isResponse;

40 )

41

42  public void setCandidateID(int candidatelD) throws IllegalArgumentException {
43 if (candidateID < 0 || candidateID > MAX_CANDIDATE_ID) {

44 throw new IllegalArgumentException(“Bad Candidate ID: " + candidateID):
45 }

46 this.candidateID = candidatelD:

47 }

48

49 public int getCandidateID() {

50 return candidatelD;

51 }

52

53  public void setVoteCount(long count) {

54 if ((count != 0 &% !isResponse) || count < 0) {

55 throw new IllegalArgumentException{“Bad vote count”);:
56 }

57 voteCount = count;

58 }

59

60 public long getVoteCount() {

61 return voteCount;

62 }

63

64  public String toString() {

65 String res = (islnquiry ? mquiry “vote") + " for candidate " + candidatelD;
66 if (isleaponse) { T |

67 res = "response to " + res + * who now has " + voteCount + " vote(s)";
68 3

69 return res;

70 }

71 }

BRERMNAT—/1HlavaZ IR EBA, ﬁﬁ%ﬁﬂ~zmmﬂ*ﬁ#ﬁhﬁﬂ
NG, WumwMWEDEﬁTﬂ&UmEﬁﬁﬁﬂkﬁﬁﬁﬂmmﬁ&.
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VoteMsgCoder.java

0 import java.io.IOException;

public interface VoteMsgCoder {
byte[] toWire(VoteMsg msg) throws IOException;
VoteMsg fromWire(byte([] input) throws IOException;

}

VT o W N -

toWire O HEATFTHRE-ANMHSENDN, BREHLEBRR —TFHF,
fromWire( )77 & RRIEHEI AL, A EMFHEFIRTRN, HRIBERNAZEH
& HH B AR — 4K,

A THBARNELEGS 3%, ROBRT A XD VoteMsgCoderE Oy, —4
HERANEE T XAMEBFR, PN EANEZAHFORD S, mRIFERE—H
A H—FREGR, Batodire()HE:mfromiire() Bt ™ LLE X JyVoteMsg
2 —885y., XBRIVXBEGER D T RS I~ SRS RAIHN.

3.5.1 BFXENIRTRAE

B, RITB—AFXES R HEHTROMMA, ZHHEERASCIE
PR A TR, AL —AFI RARTHS", M—AFHEH, A
T H i 2 o 4% B A0TSR F R hBEHLB RV BR IS B K 5> FF . B/ 97 /R
EHREORTEAHBR, v ZBRBENE, i RRERNE. HAHRE, IREH
REBOWE, HER R’ 5. REFRCEEHRBEAD, XEROLEELNK,
EHEB MR M H, VoteMsgTextCoder 3648 it T —fpl T XA AIVoteMs gD
¥ ik,

VoteMsgTextCoder.java

N

i

import java.io.ByteArraylnputStreans;
import java.io.IOException;

import java.io.InputStreamReader;
import java.util.Scanner;

public class VoteMsgTextCoder implements VoteMsgCoder {
/* : )
* Wire Format "VOTEPROTO" <"v"|"i"> [<RESPFLAG>] <CANDIDATE> [<VOTECNT>]
* Charset is fixed by the wire format.
*t/

QWO WN =D

-
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
4]
42
43

45
46
47
48
49
50
51
52
33
54
55
56
57
58
59
60
61
62

// Manifest constants for encoding

public static final String MAGIC = "Voting";
public static final String VOTESIR = "v";
public static final String INQSIR = "i";
public static final String RESPONSESTR = "R";

public static final String CHARSETNANE 'US-ASCII';
public static final String DELIMSIR =
public static final int MAX_WIRE_LENGTH = 2000

public byte{] toWire(VoteMsg msg) throws IOException {
String msgString = MAGIC + DELIMSTIR + (msg.isInquiry() ? INQSTR VDIESTRJ
+ DELINSTR + (msg.isResponse() 7 RESPONSESTR + DELIMSIR : *'")
+ Integer.toString(msg.getCandidateID()) + DELIMSTR
+ Long.toString(msg.getVoteCount());
byte dataj] = msgString.getBytes(CHARSETNAME) ;
return data;

}

public VoteMsg fromWire(byte[]) message) throws IOException {
ByteArraylnputStream msgStream = new ByteArraylnputStream(message);
Scanner s = new Scanner(new InputStreamReader(msgStream, CHARSETNANE));
boolean isInquiry;
boolean isResponse:
int candidatelD;
long voteCount;

String token;

try {
token = s.next();

if (!token.equals(MAGIC)) {
throw new IOException(“Bad magic string: " + token):
}
token = s.next();
if (token.equals(VOTESTR)) {
isInquiry = false;
} else if (!token.equals(INQSTR)) {
throw new IQException(“Bad vote/inq indicator: " + token):
} else {
isInquiry = true;

}

token = s.next();
1f (token.equals(RESPONSESTR)) {
isResponse = true;
token = s.next():
} else {
isResponse = false;
}
// Current token is candidatelD
// Note: isResponse now valid
candidateID = Integer.parselnt(token):

£3¥
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63 if (isResponse) {

64 token = s.next():

65 voteCount = Long.parseLong(token);

66 } else {

67 voteCount = 0;

68 }

69 '} catch (IOException ioe) {

70 throw new I0Exception("Parse error...");
71 }

72 return new VoteMsg(isResponse, isInquiry, candidateID, voteCount):
73 )

74 }

toWwire( ) &R bR~ FHR, ZFFEPLSTHENAEETR, #HhS
HFRHF. fromdire()HEEERE “RA™ FHE, MAEHAANESAERAER
H, IRH -1 5%. XERHATAEXSRDIUMIENEEN—S: RERESKAL L
EEEITI AN R ATAEATIGR . PREVEEFF L BB RIHIEM AT REAVIR A BT R &, FHREBRLT
WA HHEITAER., EXHFH, nRBUHNFAEMENBL, fromiire() ki
H—1"7¥, &0, stEMAScannercf, RIBPEAF—/I—BEBRFE., T8, 14
BRFRHESHKEKKHELE (HEFRRE) TEWMEELE (MMEIRE) FX. o
RMAKEAERRMAISER, fromireOHEBME— 28,

3.5.2 Z—HMRTRHE

THERRIMNERT S — R ZHiE LS TREN S %, SETXENRAHR,
i HRRAEAREA/ L, SANEH—NBRTESFG, X ORE AN
—A “MAR" {H010101, X— AV RATTRIEE DB KIS SMREN BB T —
EREMRIE, %F BRI RELT TR, BANE -4 5 ER0,
F=. BEAFHEE TcandidateID{E, REMENBNRENMFHABE TERY
BiEB.

VoteMsgBinCoder.jav

A P A . T —

import java.io.ByteArrayInputStream;
import java.io.ByteArrayQutputStream;
import java.io.DatalnputStream;
import java.io.DataOutputStreanm;
import java.io.IOException;

Vi W - O

/* Wire Format
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
23
54
35
56
37
58

* 111111

+ 01 2 3 45 6 7 890123 43

 JF VP R S I SR ST SR RS SRR S At e St

* | Magic |Flags | ZERO l

U S WIS SRy SR S R ot S et 2t DO DL

*t | Candidate ID |

 J S S GI CEp Gy S R e e att ot Sbt DOt DEL

* l

t vote Count (only in response) |

' |

¥ I
L s s et bt S Dt Sg SO Sl SEt St e et A
*/

public class VoteNsgBinCoder implements VoteMsgCoder {

// manifest constants for encoding

public static final int MIN_WIRE_LENGTH = 4;
public static final int MAX_WIRE_LENGTH = 16;
public static final int MAGIC = 0x5400;
public static final int MAGIC MASK = Oxfc00;
public static finmal int MAGIC_SHIFT = §;
public static final int RESPONSE_FLAG = 0x0200;
public static final int INQUIRE_FLAG = 0x0100;

public byte{] toWire(VoteMsg msg) throws IOException {
ByteArrayOutputStream byteStream = new ByteArrayOutputStream();
DatafutputStream out = new DataDutputStream(byteStream); // converts ints

short magicAndFlags = MAGIC;
if (msg.isInquiry()) {
magicAndFlags |= INQUIRE_FLAG;

if (msg.isResponse()) {
magicAndFlags |= RESPONSE_FLAG;
}
out.writeShort(magicAndFlags);
// We know the candidate ID will fit in a short: it's > 0 & < 1000
out .writeShort((short) msg.getCandidateID()); N
if (msg.isResponse()) {
out .writeLong(msg.getVoteCount());
}
out.flush();
byte[] data = byteStream.toByteArray(),
return data;

}

public VoteMsg fromWire(byte[] input) throws IOException {
// sanity checks -
if (input.length < MIN_WIRE_LENGTH) {
throw new I0OException(“Runt message”);

}
ByteArraylnputStream bs = new ByteArrayInputStream({input);

#3¥
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59 DatalnputStream in = new DatalnputStream(bs):
60 int magic = in.readShort();
61 if ((magic & MAGIC_MASK) != MAGIC) {

62 throw new IOException("Bad Magic #: " +
63 ((magic & MAGIC_MASK) >> MAGIC_SHIFT));
64 }

65 boolean resp = ((magic & RESPONSE_FLAG) != 0):
66 boolean ing = ({magic & INQUIRE_FLAG) != 0);
67 int candidateID = in.readShort();

68 if (candidateID < 0 || candidateID > 1000) {

69 throw new IOException("Bad candidate ID: " + candidatelD);
70 }

71 long count = 0,

72 if (resp) {

73 count = in,readlong();

74 if (count < 0) {

75 throw new IOException("Bad vote count: " + count);

76 }

77 }

78 // Ignore any extra bytes

79 return new VoteMsg(resp, inq, candidatelD, count);
80 }

81 }

il A — s

BLRTER3. 1.1 h—#, RNEIR T —/ ByteArrayOutputStream¥t i3t #3574 —
AD::ﬂ:aOutputStr'eamq:5}&&4&[%% XM FH T 4 B:candidateID, ik

WA FHBRREAHONER ., SEEEHE, &ﬁ%ﬁdﬁm&ﬂﬂﬁﬂi {Emlﬁti‘iﬁ
"i’ﬁffl’{ﬁﬁﬁﬁﬁg

3.5.3 RENBK

BAEESHEEEEEL, ATECIRHE, WAtoWre() ik, HmiE YK
MIEE, BAEAK. Y428, BUHEREXRERNNAFRT., X2 EERFTCPH
W, M FUDPHN, AEREXEN, EHAHUDPHILhRE THAMNLNEE.
ATHRESHEBTIERH#TRR, BRNBEREZRENMTAAL: 1) S —PREA
IDS5HRBEZHAIBS, 2) BFRBEMWXE, 3) KRB BENE. MEiE
ERBREAMARBEROPHBHEHME, %, ROIXA-MERNRSEFHABGN
F. HBBCHEEHBM, ﬁgﬂﬁﬁiﬁﬁﬁmvotﬁerﬂCE#SB‘JhandleRequest()?j‘iﬁ
iR KT E.
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VoteService.java

0 import java.util.HashMap;
1 import java.util.Map;

public class VoteService {

2
3
4
5 // Map of candidates to number of votes

6  private Map<Integer, Long> results = new HashMap<Integer, Long>();
7

8

9

public VoteMsg handleRequest(VoteMsg msg) {
if (msg.isResponse()) { // If response, just send it back

10 return msg,
11 }
12 nsg.setResponse(true); // Make message a response

13 // Get candidate ID and vote count
14 int candidate = msg.getCandidateID();
15 Long count = results.get(candidate);
16 if (count == null) {

17 count = OL; // Candidate does not exist

18 }

19 if ('msg.isInquiry()) {

20 results.put(candidate, ++count); // If vote, increment count
21 }

22 nsg.setVoteCount(count);

23 return msg,;

24 }

25 }

1. SJRMEA IDSERMIEOIMRE . W61T

FEWIRK, BENEEAIDAREBRS P ENARBNERERE. ¥ THREK
R, HMIENE R LA EB |

2. handleRequest(): 8~ 24%¥

»EBIMEI: WO~ 1217 |

MRBXEHBCLZR—TMEEE, WAEKRRBERAMIETLRMEX, G,
N EWEHEREETIRE.

 ENUWEBENSN: W13~ 1817

RIBEEAIDABM B EANEE N, MRIXBEAIDERN P IRFE,
)4 3 SR AR A% R BUR 40,

 MMAFHRR, VWEFERLDH: W19-2117

MR ZAEMEEAATFE, WSIRFAIMRS, &0, REREBESXCHRIBS,
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o QM WA WIHE MM . W22~ 2347

FTERNERTMALE—ATCPREE AN, %% PRETTCPER TR AR
TR, E-KBERRE—IERNR, HRKERIRESER.
VoteClientTCP.java

import java.io.OutputStreanm;
import java.net.Socket;

public class VoteClientTCP {

public static final int CANDIDATEID = 888;
public static void main(String args(]) throws Exception {

1f (args.length != 2) { // Test for Eortect $ of arg§ |
throw new IllegalArgumentException("Parameter(s): <Server> <Port>"):
}

String destAddr = args(0]; // Destination address
int destPort = Integer.parseInt(args[1]); // Destination port '

Socket sock = new Socket(destAddr, destPort):
OutputStream out = sock.getOutputStream();

// Change Bin to Text for a different framing strategy
VoteMsgCoder coder = new VoteMsgBinCoder();

// Change Length to Delim for a different encoding strategy
Framer framer = new LengthFramer(sock.getInputStream());

// Create an inquiry request (2nd arg = true)
VoteMsg msg = new VoteMsg(false, true, CANDIDATEID, 0);
byte[] encodedMsg = coder.toWire(msg);

// Send request _ ) |
System.out.println("Sending Inquiry (" + encodedMsg.length + " bytes): *): .
System.out.println(msg);

framer. frameNsg(encodeddsg, out);

// Now send a vote

msg.setInquiry(false);

encodedMsg = coder.toWire(msg); -
System.out.println("Sending Vote (" + encodedMsg.length + " bytes): “);
framer.frameMsg(encodedMsg, out): o

// Recelve ingquiry response

encodedMsg = framer.nextMsg();

msg = coder.fromWire(encodedMsg);

System.out.println("Received Response (" + encodedMsg.length
+ " bytes): *);

e O W W W W W WWWENNNNRNRNRKNRNNDN e e e o et ot bmd pud pt ot
CLAUNIOITMNBWN=O OO NNUMMBWN=SOOREBNNDNULWNEHOOONDVMABWN =O

v e
Ul N
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44 System.out.println{msg);
45
46 // Receive vote response

47 nsg = coder.froaWire(framer.nextNsg());
48 System.out.println("Received Response (" + encodedMsg.length

49 + " bytes): ");
50 System.out.println(msg);
51

52 sock.close();

53 }

54 }

1. S840, WO~ 1447

2. tIREEF, ROMHE: BW16~17{7

3. M T MSMINE TR W20~ 2217

B AE08 F — A 0 28 X 4% T B AT NP TARED, X BB G ERTR
HHIRSR, Kk, ATTCPHILRE—TETRWRS, BRIMNTEBFHINW. £,
Fe{ii6E ALengthFramer3s, EAHERHAEN—AKENR, T8, RNAEEXTER
Ry, RESFERLEHERETEFFORNIEMNETXEANEE A, XBH
VoteMsgCoderfiFramer#igkVoteMsgTextCoderfiDel mFramerBR ],

4. IMMEXBM . W24~371F |

Bk, M, RWRXEIRER, FEEYHERBEEANERHRE,

5. RERINMEATEEL: M39~ 5017

A1 FinextMsg() B A FEE T —&ME/FROME, Fillit fromiire( ) ikxt
otk A7 T/ WD

6. XHNEEF. W52%7

FERITRETCPAAMBZERS B, LME SR ABBEEFNE REE,
M VoteService 2 A% PimpI R RiHAfEHMEL,

VoteServerTCP .java

import java.io.IOException,
import java.net.ServerSocket;
import java.net.Socket;

public class VoteServerTCP {

DWW bW =0

public static void main(String args{]) throws Exception {
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7

8 if (args.length != 1) { // Test for correct # of args

9 throw new IllegalArgumentException(”"Parameter(s): <Port>");
10 }
11
12 int port = Integer.parselnt(args{0]); // Receiving Port
13
14 ServerSocket servSock = new ServerSocket(port);
15 // Change Bin to Text on both client and server for different encoding
16 VoteMsgCoder coder = new VoteMsgBinCoder();

17 VoteService service = new VoteService();

18

19 while (true) { -

20 Socket clntSock = servSock.accept();

21 System.out.println(“Handling client at " + clntSock.getRemoteSocketAddress()):
22 // Change Length to Delim for a different framing strategy

23 Framer framer = new LengthFramer(clntSock.getInputStream());

24 try {

25 byte(] req:

26 while ((req = framer.nextMsg()) '= mull) {

27 System.out.println(“Received message (" + req.length + " bytes)");
28 VoteMsg responseMsg = service.handleRequest(coder.fromWire(req)):
29 framer.frameMsg(coder.toWire(responseMsg), clntSock.getOutputStream());
30 }

31 } catch (I0Exception ioe) {

32 System.err.println("Error handling client: " + ioe.getMessage());
33 } finally {

34 System.out.println("Closing connection”);

35 clntSock.close();

36 }

37 }

38 }

39 }

| HRHAMNRIABBROMES . B15~ 1755

2. REMBHRAEE AR, W19~ 3715

RUIFE AN, ITEVE AN W20~214F

- HEAMORALNE . W2315

* A AMTEEUN MR M. W26 ~ 2817

RS HE I R R TR T — AT BATINR, AFGEEmI, AR T INALE &,

- ATRTMM, REMBMB. W28~ 2047 ,

BN B GBR BIIRS , LT T—SAm, S, RN R

UDPRR ARy % A3 STCPARAJE KM, BEXBOL, Z£UDPE AR
AHEE RS, FHHUDPHICHRAES TIENRE L. ¥ FUDPHIL, 2l
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R T AMGR S A AETEN, P REEPMERS BRER—K, b
BB R R RBH .

VoteClientUDP.java

0 import java.io.IOException;

1 import java.net.DatagramPacket;

2 import java.net.DatagramSocket;

3 import java.net.InetAddress;

4 import java.util.Arrays;

5

6 public class VoteClientUDP {

7

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

9

10 if (args.length != 3) { // Test for correct # of args

11 throw new I1legalArgumentException("Parameter(s): <Destinatiom” +

12 " <Port> <Candidated>");

13 } .

14

15 InetAddress destAddr = InetAddress.getByName(args(0]); // Destination addr
16 int destPort = Integer.parse¢lnt(args(1}); // Destimation port

17 int candidate = Integer.parselnt{args{2]); // 0 <= candidate <= 1000 req'd
18

19 DatagramSocket sock = new DatagramSocket(); // UDP socket for sending
20 sock.connect(destAddr, destPort);
21
22 // Create a voting message (2nd param false = vote)
23 VoteMsg vote = new VoteMsg(false, false, candidate, 0);
24
25 // Change Text to Bin here for a different coding strategy
26 VoteMsgCoder coder = new VoteMsgTextCoder();
27
28 // Send request
29 byte{] encodedVote = coder.toWire(vote);
30 Systn out.println("Sending Text-Encoded Request (' $ encode‘d‘fote lenﬂth
31 " bytes): "); o
32 Systel out.println(vote); : oo T
33 DatagramPacket message = new DatagramPacket(encodedVote, embdquote length); =
34 sock.send(message); S
35 -
36 // Receive response ' ~

37 message = new DatagramPacket(new byte{VoteMsgTextCoder. mxm_mmnl.
38 VoteMsgTextCoder . MAX_WIRE_LENGTH) ;
39 gock.receive(message);
40 encodedVote = Arrays. copyOfRange(lessage getnata( )., 0, message. getLength()).
41 k
42 Srsteu out. prmtln( Received Text-Encoded Response (“ + encodedVote. length
43 " bytes): *
44 vote = coder. froﬂue(encoded\lote).
45 System.out.println(vote);
46 }

K-
~J
(-
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1. i@ MDatagramSocket #1:¥#E: $10~20%F

@iTiAconnect()H %, BIMNALAHRSHEN VIR EE B0,
A L WA BRI B RARHR IRV EHbhE,

2. OUMENMMAGEE: W22~ 2617

XREAPIR X AERNEE, ERNETURERBBRE _HHRAES. TEXER
NAWEANE, ANVARBXAETRAA-THRHL, UDPHURELAHRMNRE
THRER. '

3. OARFEMELRREN: W28~ 3417

4. W, MISMITEPRS MM MMM . W36~451T

Eo@DatagramPacket}, MNTWEEMMELAIRKKE, LLBERKIBHRNT. X4
R, EXNBWHGETRER, RNBREABBHRCHPEESMXEFEY, AT
Arrays.copyOfRange ()75 &3 5 %l B AU 8 18 48 S0 b B A F 5.

B RUDPIXZER % 2%, FHE, thS5TCPRRA=4EMMELL.

VoteServerUDP.java

import java.io.IOException;
import java.net.DatagramPacket;
import java.net.DatagramSocket;
import java.util.Arrays;

public class VoteServerUDP {

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

O B WN ~0

if (args.length !'= 1) { // Test for correct # of args |
10 throw new IllegalArgumentException("“Parameter(s): <Port>");

11 }

13 int port = Integer.parseInt(args(0)); // Receiving Port

15 DatagramSocket sock = new DatagramSocket(port); // keceive so;ihf .
17 byte[] inBuffer = new byte[VoteHngextCoder.HAL'IRE_LBﬁGTH.]:

18 // Change Bin to Text for a different coding approach
19 VoteMsgCoder coder = new VoteMsgTextCoder();

20 VoteService service = new VoteService();

21

22 while (true) { .
23 DatagramPacket packet = new DatagramPacket(inBuffer, inBuffer.length);

24 sock.receive(packet);
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25 byte[] encodedMsg = Arrays.copyOfRange(packet.getData(), 0, packet.getLength());
26 System.out.println(“Handling request from " + packet.getSocketAddress() + " (©
27 + encodedNsg.length + " bytes)");

28

29 try {

30 VoteMsg msg = coder.fromWire(encodedMsg);

31 msg = service.handleRequest(msg);

32 packet .setData(coder.toWire(msg));

33 “System.out.println("Sending response (" + packet.getlength() + " bytes):");
34 System.out.println(msg);

35 sock.send(packet);

36 } catch (I0Exception ioe) {

37 System.err.println("Parse error in message: " + ioe.getMessage());

38 } |

39 }

40 }

41 }

.9l W17~201T
HIREFZRBURFX, WOSLIRITEIRSY.

2. R BT AN RN . W22~ 391T
o HIEWIEIE L ti@DatagramPacket: 2317
ERXERPHEBXERINARTEX.

o B INIRIB L, FRENRNIR: W24~ 2577
UDPEIA5ER T A WIHY L1E!

c MM IWR: W30~3147

AR 95 1 e B3R (61 23 TH B .

MW HRIXEMBINM: W32~ 357

3.6 &R

RNESBHMTREEREANRTRTHHF “EHE" LR, ROTB%
T—ERPNXETFRRE T EUR—ERNMEERTHEE X, RIMGERHT
£ T 30 A GRS F0 = it B At LA AT |

XETREAEN - TRIOENSHHRG: EREFIERRDER] BBEX
B2, (ERAREPHRDEBHE DL —SEROEA,
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3.7 %3

1. FEJavadh, KF2°'-1 (/pF27-1) HMARERADIntY, (HEEMNSTLARRNI24L
NS, RE— 1T HERXIRBEHBTARY . XEREHA—Mong¥ T EM—4
OuputStreamI3sCAE LS B .

2. " fkDelimFramerds, (FHAEBLEERRNIBFTHENT. WARKISSREH N,

3.5 /RDelimFramer 6B “FHME", USEASHERFNHBLEBEAR. (FE
BN RNEERF S RIENE).

A BERAFTEHBARKEATRE, KRE—- TR THILULAMK.S, Eid
VoteMsgBingy “BMEAMIX" AIKERRE L /D? BRiX—A-ERAASCIRBAI A H.B R X
BT B o HHREAREE EBvoteMsgiIR Y, BT FHBAEB MRS —
Agnt, AREME R RAMIR” 7 |

5.BruteforcetncodingfyencodeIntBigEndian( ) ER TR T —ERIR &K HAVIN N
T, a0<size<83F. BixHk, HEIEBX XLATRRERTRN, YRR
ZHMHRY.
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FRPEPRERFSSMUIGFINR T fEJavah it fTSocket RBAESA R, T
—ZRIMN\[I B xBEX SN HBEHREBRYS L, mWLEHAHE, JEAXE
A0, "%,

41 FEFHFLE

BANEE2E HFH N B ETCPHIN RS B —k REELE A% PROIRR, 54—
A PRE—A DANAME 5 S FNRS S 255 8RR, BREERR Y S
AT AR S5 BB AR, BEBRELCEZOATROMRET, DFEMFHE Pk
tHW L., XFhABIRIBR G BBRNY “k KM F B (iterative server)”, HRIRE BN L
A FROER, DRRBERR THI—FRNREE, A& T A% 5T
Bi. iXFhARSS 3% & T4 % PR BT ER E S0 E AR M RS20 8%/ N EE A9 B o
T F AR PRI REM ARG RNR, FEE PRSEREEE2H KNS,

AT ERERBEILXFMES, BRIIZETCPEChoCTient. Javasz it iR FSocket ¥y ik &
m&m&EﬁMAmmmAwwoﬁﬁiﬁﬂwﬁMEﬁ.#%%5&2#%@%%@
TCPWIF IR 45 2% AU 0. 3% BELAYS eep il B A BUILL— /% P3G HiE] o5 R TR 5 2B A1
B, dEEA X HERALIO RARE), BEit KR TLURE, —/HNE AR s NS
AR BMAMEATA CEBNE FRTRMEIE, A RRRBIRS B3 TN RN .

BNEE—FH RIS A — /%8, HEENFAL=ERETR, Wlava
i) 8 ALK RAAFIRR Tix—FR, X—HLAIEIR % B a5 (b R MHAL R £ 4% /i
frifk, BidERSRE, —ANAHABRFITUNGTHRTSHES, RIFRE L N avalk
WHERMZET. (KREERSAMABRBRETR—Mava@illbl,) ERNGWNIRES X
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i, ALAABANF AR E—AHTEERXE. BRMHLE, BRINABANL2HHF
FRE—/EERiTmain() 5 EAVRLERA K.
 EHRMNENTBHEXERANSFIR S B (concurrent servers) RRMEFH B, o4
—% P —B AL (thread-per-client), BIAT—/1K PiER IR — I FHAIEE, B4l
(thread pool), BN FiER o RE—AREVWBITNERE. RIMNEKIIavahaEB
MILEBR S LERMS SN E TR ETHE.

4.1.1 Java® 8@

JavalRft TR M E— I EREBPRITEFAIH L. 1) AThreadE L —1THH
run( ) FEA 3, Erun(O)FESESERTHES, FHXMLXAFR,; &H2) BX
— AN T Runnablei2 M2, HErun(O)GFEFESERTHES, XK
NPt Threadd BRI, TIEWAHNEL, FEBARSGHA NPT, MEE
SR Hstart OB EEEA. F—HEREGRATRAERKTHAIAZE, BRHRNF
ETFEZMHE, EESEATEZMHMNOL. Rumablend R & — 4~ RE:

interface Runnable {
void run();

}

WThreadst R Aystart ()4 ks, Java@ UL E— I FVRBh P iTizxt
RArun() 5, MnskASHMESFHITRT. R, REMNSREBMIEAstart()h
bR B, k& yrhty. ((EEEEAR, ERWHrunOBEHAFEFEE, M
REe XX FE —FERAZ&EFHIST) aTE8I/KEMrunO)GFERLIEERN S
R AR, BT AERBINE - SRERRT T,

ZETHEAG T4, ThreadExample. javasc® TRunnablef R, FH&Erun()bEH R
R 5 RERMBRHFTEN—R) ] %15 .

- . el . il i

O import java.util.concurrent.TimelUnit;
1

2 public class ThreadExample implements Runnable {
3
4  private String greeting; // Message to print to console
5

6 public ThreadExample(String greeting) {



7 this.greeting = greeting,
8 }
9
10 public void run() {
11 while (true) {

12 System.out.println(Thread.currentThread().getName() + ": " + greeting);
13 try {

14 // Sleep 0 to 100 milliseconds

15 TimeUnit .MILLISECONDS.sleep(((long) Math.random() * 100));

16 } catch (InterruptedException e) {

17 } // Should not happen

18 }

19 }

20

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

22 new Thread(new ThreadExample(“Hello")).start();
23 new Thread(new ThreadExample(“Aloha")).start();
24 new Thread(new ThreadExample("Ciao")).start();
25 }

26 }

1. T RunnabledE AN . W25

ThreadExamplesCE] T Runnablef O, HEWLAWM K 58 Thread 28k ek 8,
R ThreadExampleik FiRftrun() ik, WIFR WA HEHE.

2. X RERENERNY: W4~81T

A -ThreadExample XML ABRS T ACHIRAKIED, FREXRLINTHER
AEES.

3.run()AFE:. B10~19%F7

BHREFRABRITLLTAZ:

* FTENHRB ML WM R KIRR: W1217

& kThread.currentThread )N IR EMNREBHE B — KBNS A,
getName( ) H kBBl — R SIXRBLEAFTHS,

- WBLL®. W13~1717

BT EBEXAEITHHR&EE R, BHMEILES—erbtiE (EO—-IOOmS:ZIH'l)
XTI EEHEDREHSRERAThread. sleepOBEH ERLA,
Math.random() 5 8 Bl0.0F 1.0 2 8] 3 —/~double XVpf HL¥ . Thread.sleep() A+
DAt Kb BT, HidtHInterruptedExceptionR ¥ . TR FRSITHIEF &
PMAH, AXPTNMNAPAEREXTHREY.
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4. main)FE. W21 ~25%F

main()FEPM=fFHBERTOTIE: ) AAENRKRIEFFRUART
ThreadExample2spy— 1 FKBH, 2) XA FLHEFRHEThreadZirvkgE R, 3) HH
FaIThreadscFpystart () HEk, EXXRBCLL RN, B ERBEEM P IT
ThreadExampleZsmyrun() 5k, ¥, JavaR{IL R AEHRFIEFILE (RThread
APT) #hFTEERINR T AL,

ERF TR R, =RAIKIEDEZEBITENHEHE S, REEEBEHEKE
RRRIPITMIF =AW, MXeRERAPFPLERARIA ., MTRAIGFAX AR
Fakm, BIEPRVBTIEBERGE FRBAEEY, XRIEKESHHASHEHE
AREXH, B, MREPARNBATIBSREEEHRS SHEBAMLEHE, X
BE/BBEIEM, EXFRRT, LAEE/MD, AR EHREBRIEXERIB LS
B TRENEF, oW, FFBAREFELS—HORERE, THESAYR X 261 8HE BT
RRDIENEE, MRECBHBNABHRERAMNTATRE - BEABAHRE, fmGoetz
BARE T —H{EHIFARFES.

4.1.2 FR&SMIHIN

MARNBENTBNEEFRFSRHFEERENE P /RS FHDUGHE IR, B
HEREB ST — A [RIAT W2 B E YR . EchoProtocol gt T B H INAIRES., X4
s Hm A dkhand1eEchoClient )b #3 TH B B MM EEE. REMT S H
EIEE (TES ELEXMENTAR) 5, XBRRESTCPEchoServer. Javarh f)iE#4b 7 i
3N PRL—B. ZHENBHRE FiRSocket L FLogger L ARSI,

EchoProtocol 3 st T Runnablei# O (run()H AR BBIZELMAISocketFn
Logger3|Al, fEidasbidihandleEchoClient() k), EHLRITATLLOIER—4 $h3rhiT
run( )G ERIEE. B, RFFZWAVINURT IR TLLUE S A WAX A BEH X
Bl (ChI:f% ASocketfiLoggersefIzI ),

©  Goetz, Brian, with T. Peierls, J. Bloch, J. Bowbeer, D. Holmes, and D. Lea, Java Concurrency in Practice,
Pearson Education, 2006.
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EchoProtocol.java -

QO YN WN -~

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3]
32
33
34
35
36
37
38
39
40
4]
42
43
44
45
46
47
48

import java.io.IOException;
import java.io.InputStream;
import java.io.OutputStream;
import java.net.Socket;

import java.util.logging.level;
import java.util.logging.Llogger;

public class EchoProtocol implements Runnable {
private static final int BUFSIZE = 32; // Size (in. bytes) of 1/0 buffer
private Socket clntSock; // Socket connect to c11ent
private Logger logger; // Server logger

public EchoProtocol({Socket clntSock, Logger logger) {
this.clntSock = clntSock;

this.logger = logger;

}

public static void handleEchoClient(Socket clntSock, Logger logger) {
try {

// Get the input and output I/0 streams from socket
InputStream in = clntSock.getInputStream();
OutputStream out = clntSock.getOutputStream():

int recvMsgSize; // Size of received message
int totalBytesEchoed = 0; // Bytes received from client
byte[) echoBuffer = new byte[BUFSIZE): // Receive Buffer
// Receive until client closes connection, indicated by -1
while ((recvMsgSize = in.read(echoBuffer)) != -1) {
out.write(echoBuffer, 0, recvMsgSize):
totalBytesEchoed += recvisgSize;

}

logger.info("Client " + clntSock.getRemoteSocketAddress() + ", echoed "

+ totalBytesEchoed + " bytes."):

} catch (I0Exception ex) {
logger.log(Level .WNARNING, “Exception in echo protocol”, ex).
} finally {

try { S TR

clntSock.close():
} catch (I0Exception e) {
}
}
}

public void run() {
handleEchoClient(clntSock, logger):
}
}
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1. AACHMRunnablei®&l: 717

2. ¥R RTRINMEER:. W8~ 15T
f5/~EchoProtocol LA E T — M HELGEEMNEE T A 1oggersLHRYSI H.
3. handleEchoClient(): 17 ~431T

KB B BN -

c NEREFPIKMMN /RHiK: W20-~21%7

« FW O R . W25~ 3017

BRI EBEREXN (HreadOH BB EHA-14E7R), BRI P ERBIHIR
= WA AP

« ZAEPICREZAVFMAMB . W32~331T

50 id Fax s AU SocketAddres s FifEl B A F 8.

s RWALE: WI6TT

HREBAHE.

R IR 5 & 5 phigth AT LT RE PIRiER, AEFRPHRET -4 WE. 2440
fiAERERREEETHLAR? BTARMEZEARE? LiFZE FRAEMTSX L.
AT XFMER, KEoARSFJHH/ENNEDIECREFARE. XERMNAMER

EEERERMANE, T3, RAAEREFAEY L BEICTKIELIMRE IR TR,

BRI BLloggerdt, EREBT R EMAI— B EIEFKTR., #idizka—
MR, BROARTLACFKRSZNZTESFEL, RIREEchoProtocol I URRIIBEE.
RIFRESERFB LERAL/NDEILXB (logger), BMEFBUARAHSRX AR
TR, e, RITUBARMNBEEIEFHE>NARICERE. R&4MHENE., &
Javap, A BERKRFHA—1T2RE—EFIRYN., BB TRBIFH
Logger.getLogger( )& T/ A kAN v ZRE—/~LoggerLH .

Logger logger = Logger.getLogger{( "practical");

XITIBH TR AFH “practical” FIIERB. MBX T AEMICRKBIAHFLE,
MAXNEENR—AFNIEFHE, T, RECHFENICERXH. THEREHI
WAFH “practical” ATIZFK [ Lk, R BER—1LH. |

FETHXEERE, BELRTZ2ARR? IMRFHRERHL. MRRESBELEY
Wiz, RTREABERBRFFERTHE—FHICRXBEEF, BALCKATREHER
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GRER, MAHHEMPEFMZER, FHEEELAREFSENLENES, 5—FH@,
MBREATWER, RUTERFBICEKRFEIWTNE—F. HATHARWHETLRE,
CHRBHPEAYES TATHMFAR™RERAIRS. Level RPRBETIHANEER
EEE. /1 LoggerXHIMA T UWPR, BEHEHBLAEXNEMESR, ET
LoggersL A M ATSRAIHENENRFT (AIFRBEABE). B/ SEBA—-IMTHENE
iE, SR ZzATUHAELRERHEF. REIRBIAILevel XA F 7R, FHLFER
BAPEXNSER, A TREEALEIREER. ARMSEK (EX hlevel RAIMETE
Et) R¥E: severe, warning, info, config, fine, finerfifinest,

SIMEHERIN K, HEXEZWILE? ﬂﬁﬁﬁi’ﬁﬂﬁﬁﬂl—"ﬁi"ﬂandl er
P, IZKPARRAXEHE. RIARI, 84 1oggerfF—4-ConsoleHandlerf
¥iHBITEN B System.errdh, fRBLRILAH—/Toggergk K & mhandler (1m
FileHandler), %, Hlogger—#, i handlerbhFHHECHE/NA XSS, RHE
XAE—KRHE, ENFRLARBM KHTFloggerfihandlerHR WM. loggerfn
handlerfy AR tER W, BIEMLINIAR/NEE.

Logger it A1k — " B EAFIER CRERBET LA (thread-safe), BIALATE 4T
ST ARSGEFRMBEN S, IAREENAEPENRIMIGEISH#HE. mREH
XTHFIE, BARRBIERNARELOHESCRLTH AESP,

" Logger: F#%,/ ¢l

static Logger getLogger(String name)
static Logger getLogger(String name, String resourceBundleName)

RS T S EHE A F N Loggersk i, LB OIRFHIKM. |

—H % Tlogger, T EMAIBE - EHE. Loggeri@pt T MRy R MM ¥ A
FAELRLE, HEBKSHENARFEARXZHEBN LT,

Logger: id{AEHM

' void severe(String msg)
void warning(String msg)
void info(String msg)
void config(String msg)
void fine(String msg)
void finer(String msg)
void finest(String msg)

e e P .
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I void entering(String sourceClass, String sourceMethod)

void entering(String sourceClass, String sourceMethod, Object param)
void entering(String sourceClass, String sourceMethod, Object[] params)
void exiting(String sourceClass, String sourceMethod)

void exiting(String sourceClass, String sourceMethod, Object result)
void throwing(String sourceClass, String sourceNethod, Throwable thrown)

void log(Level level, String msg)
void log(Level level, String msg, Throwable thrown)

severe(), warningO)EHEMBRAFXMEFR, BRENFSBROFEL
BABE. entering()fnexiting()h R H A SR H 28 E RAVF7E H LM 1§
EXxBARE, FEFLTUEESHBBEERIMEE, NBEMNEEEF.
throwing( ) A FHIRE T ERMHNREXEREEARE., log()HikRbt T —
F—-RERREIERKFGN, RHETLURERRICFAHLSEMAZ, HTLIE
FEHENFEERE. HAEFERZRBIERALAHE, XARNAKBTE

L 3:0F1W S

BRNTEFEZESETZER/MMIFFRRLOERBLEBRNER, REWMBCH

ek,

Logger: @R/ EENSEHLEH

. Handler[] getHandlers()
void addHandler(Handler handler)
void removeHandler(Handler handler)

Level getLevel()
void setLevel(Level newLevel)
boolean isLoggable(Level level)

getHandlers( )ﬁ%ﬂlﬂ—"ﬂ%?fﬂﬁlﬂig%ﬁﬁ‘]ﬁﬁ HELBRRNA.
addHandler()firemoveHandler( )ﬁﬁﬁ?%iﬁﬂi%ﬁjﬂiﬂ% El ﬁil:ﬂﬂ

AEBRNERITB—EARNGEEREAH TR E.

getLevel()FfisetLevel () A HFLZEWMMAMIZEH Eiﬂimﬁzjagﬂ
l_wawwoﬁ&ﬂ&ﬁﬁ%ﬁ%@ﬁiﬁ%im%ﬁmEﬁﬁﬁﬁuw._
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413 —EPR—LE

#—% 7 —BAL (thread-per-client) WIIR%Beh, HEAERMOR T - HFHE
BRLE, RS BEHRRT—EES, FHEEHED LHWERE, REBKEPMEAD
EBINR, NG EEUR—AFNRBREMNRTOE,

TCPEchoServerThread. javaXXBl T X F—ZE P —KBAORESZEH, THEERRS
FIeWHEN, BEA-AERREEMLEEFRNIER, TEFRAETXHRES S
HENEBRURT - AFNABRLE, TALESLE. GXETHN, BY
EchoProtocol 36353 TRunnables,) Wik, ME4 % ML PRIMERMS 21,
ElRME PRARESHS SN ENE PRLREREA KBRS, R, CINE
RERFIFEZHRS (BALNE—% PWHTIRS ENRE—%),
TCPEchoServerThread.java

import java.io.IOException;

0
1 import java.net.ServerSocket:
2 import java.net.Socket;
3 import java.util.logging.Logger:
4
5 public class TCPEchoServerThread {
6
7 public static void main(String[) args) throws IOException {
8
9 if (args.length != 1) { // Test for correct # of args
10 throw new IllegalArgumentException(”Parameter(s): <Port>"):
11 }
12
13 int echoServPort = Integer.parselnt(args(0]); // Server port
14 |
15 // Create a server socket to accept client connection requests
16 ServerSocket servSock = new ServerSocket(echoServPort):
17
18 Logger logger = Logger.getLogger("practical”);
19
20 // Run forever, acceptlng and spawning a thread for each connection
21 while (true) { .
22 Socket clntSock = servSock accept(); // Block waiting for connectlon
23 // Spawn thread to handle new connection .
24 Thread thread = new Thread(new EchoProtocol(clntSock, logger))
25 thread.start();
26 logger.info("Created and started Thread " + thread.getﬂane()).
27 }
28 /* NOT REACHED */
29 |}

30 }
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. SHMTHNBEBEEF/ AEICRUBIR: W~ 1817

2. — MR MMR, MBEANERER: W21~271T

o B ENALERINR: W221T

S — PRI Thread LR L B HTRYERE: W241T

HFEchoProtocol 253:3 T RunnabledE A, FrARNIFTLAGKFKAIE LS E D
AThread MU H & ke, MiAMThreadfystart() Ak, FHEBWHITEChoProtocol
Brun()F ik (run() B imig YA bandleEchoClient() A k).

* AFBIFRATHHRRFICREE. W25~261T

Thread2tfygetName () 5 #B Bl — MR X FTEBR A FRIStrings i,

4.1.4 HRith

BIAFRBETSHERSERR: I —SBEHSHCPURM, MBI SENH
CRBIBEH (n, k) LEHBRIEANF. B35, S—1TEXBRE (block) B, JVM
BREXRE, EB B3N NEBET, HELTXHHR (context switch) Ik 5 PH %
RBORE, MERBENONN, ABSHEARESNAKRTE, XHERLSHALK
LR E AN A AL F T XHBMEERE, E/A AN AR EBRTIRS . IBFEME
RT, MA—A"BSMOLER X _LRTREMMME F iR SR &1 E] .

BANTLAE T RESEBEHEREHERERAX/ R, SHETERIR—
MRNREAR, REBEEIMR— " HEEHESEBHRRI B AN (thread pool),
Y- PEEBIRREARSE, ERXSKERPAI—TEREBLE, SIZEE
XA E PG, XBERLERL, HAT —XIFRLABKTESE. MREEITKT
LAR% B, SBRBPIMHAAFLAESCL2%5AH, ENUE—-/BFIbHE, EHAE
IR T H. .

5—%P—8BR5E—H, SELIRSI LR/ ServerSocket i, K5
BIBNI R, BN SBBRAMER, M GEER) ServerSocket Sk BRI A i .
W £ A R FE AR E— 4 ServerSocket L iaccept () ikl , EIRIFH RS,
HE N FRNEERTIRIL. RERAERE—TKE, HRILANEEX P AISocket K H)
MREAPHEAALFER, KRV AEHE, FRAXRHBRIL T EERES H—
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TEREBRIKE.
HTEBRMPRIMALRERMRIMER, — &% PRES, SBRES

AT AR —HXIRSER., 5—FF—RBRESZARE, KEBLFNRBESR

M- PRAREEHALILE, AR, EXEFFHEaccept()Hik LS.

TCPEchoServerPool. javar iR T — R BAIRAF.

TCPEchoServerPool.java

O import java.io.IOException;

1 import java.net.ServerSocket;

2 import java.net.Socket:

3 import java.util.logging.level;

4 import java.util.logging.Llogger:

S

6 public class TCPEchoServerPool {

- .

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

9

10 if (args.length != 2) { // Test for correct # of args
11 throv new IllegalArgumentException("Parameter(s): <Port> <Threads>"):
12 } o

13

14 int echoServPort = Integer.parselnt(args(0]); // Server port
15 int threadPoolSize = Integer.parselnt(args{1]):

16

17 // Create a server socket to accept client connection requests
18 final ServerSocket servSock = new ServerSocket(echoServPort):
19

20 final Logger logger = Logger.getLogger("practical”):

21

22 // Spawn a fixed number of threads to service clients
23 for (int i = 0; i < threadPoolSize; i++) {

24 Thread thread = new Thread() {

25 public void run() {

26 while (true) {

27 try {

28 Socket clntSock = servSock.accept(); // Wait for a commection
29 EchoProtocol . handleEchoClient (clntSock, logger); // Handle it
30 } catch (I0Exception ex) {

31 logger.log(Level .NARNING, "Client accept failed", ex);

32 }

33 }

34 }

35 h

36 thread.start(); -

37 logger.info("Created and started Thread = " + thread.getName()):

38 }

39 }

40 }
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.ig3W. $10~20%7

EFANE O EMRBHEREBESSEERAmIn0), MBHEHTRITER B
serverSocketfiLoggerscf, HEXELCNVMLAEHHAHE R (final), HABIKET
T AT & %5 .

2. R It B EhthreadPoolSize M &R : ¥23~381T

BB —kERBEUNR— /4K TThread®E A2 XH . LUHHIZXHAAN
start O, INMRBREBTIZELLPrunO)FE, run()GEERLER, &
L% PR EEIRR, HE%%BEchoProtocol BEfTibEE,

c T EZWR: W281T

HFENNAREBRERTR —/1HEIR, BaBBEHENN KB EservSocktjaccept()
¥k EPRE SR EARGERNR, MTEM—1EE, RERIETRE-ITSEREBR
BE i fSocket, E—F FRERHOIRM, MREHLEEEaccept ()5 LIL%E
2k (A0, BIASBRETE IRMERRY), RENHFFHALERAFIE BT,
HB T —&kifMaccept() A (LE64.1H),

o T A E P88 EchoProtocol.handleEchoClient() Fik: ¥2917

handleEchoClient() AP HE THIMRIIFHEAS. ZHLEEERLE NG EHE
XEBRBABRE, CEAIBVAINRELBEARE.

o fbiBaccept()AEMHAIRE: W3I11T

HTAEMESER, SBORATERBEMAHORBRNRKEBNRAEAEH, M5%F
PESESEEX., ATATLABHRRHZIRTEEEK, BRORTLIEBSERNEM
KW, 4R, MRRIMUBNHBEAD, & ABTRA TERSRKM A HRBRE,
Fit, LBBAA/NMEERBABWNIETAE, LIEX SR RKE. HEN
WRRE— A ARETR, STLZE RS AR MY REABRMAN (EFA/DER),
BB R A BB A/N, JavalR iFRAXFHF TR, ROFETETNE.

415 REFXTPWME: Executori®&

£ F—HhRNELER, BE PIRSEHINIMETHERE (dnEchoProtocol. java),
sk AT LG Rl — e B sk A EIRY “IMBE™ 53k (&n, TCPEchoServerThread. javaf
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TCPEchoServerThreadPool . java), skbr b, XMFiABENEGEIE DR IXEE, ExecutorigZn
(java.util.concurrent@py—&E5r) BRARE T — /M RIB AP HR K i fTRunnab 1 e SR $2
el RE@IE T HEBA IR BEAYARYS, A EHEERITAES, Executoridin RE L T—4
Hik:

interface Executor {
void execute(Runnable task):

}

Javai@ it T KRN RExecutori# AR, EAEBTLAR S5 Eifi B, HaTLldtiT
P REMREE. Kb SR R4 TLRERPRESHNMSHITEE. Wi, nR—/I8
BRAHKRMBIRAIFH R KB, E5AE D& — RS kR RS E,

ExecutorServicef N4kA& FExecutori& D, FHRHt T —4 ¥ M EAY T A 3 3= 6 iR
%%, AIEEKAIREAMRMRMLNE, ExecutorServiceF RIFESTRE %58 H —1
GR, EWEMEBCa)1abled®k O, EfRunnabledE IRk, RRS T —/iEEIE.

BATATLLE L A Executors A& Fhild & T/ 2k ZEMExecutorServicesc i,
ﬁ‘:ﬁjEHﬁTCPEchoServerExecutor.Javaii[ﬁ'::TE#:ExecutorIﬂm{tmﬁﬂa,

TCPEchoServerExecutor.java

A m P .

import java.io.IOException;

import java.net.ServerSocket:

import java.net.Socket;

import java.util.concurrent.Executor;
import java.util.concurrent.Executors:

import java.util.logging.Logger:
public class TCPEchoServerExecutor {

-
COXBNOIITWMbWNN=D |

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

-
—

if (args.length != 1) { // Test.for correct # of args

12 _ throw new IllegalArgumentException("Parameter(s): <Port>");
13 }

14

15 int echoServPort = Integer.parselnt(args{0]); // Server port
16

17 // Create a server socket to accept client connection requests
18 ServerSocket servSock = new ServerSocket(echoServPort):

19

20 Logger logger = Logger.getlogger(“practical”);

21

22 Executor service = Executors.newCachedThreadPool(); // Dispatch svc
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23
24 // Run forever, accepting and spawning a thread for each connection

25 while (true) {

26 Socket clntSock = servSock.accept(); // Block waiting for connection
27 service.execute(new EchoProtocol(clntSock, logger));

28 }

29 /* NOT REACHED */

30 }

31 }

1.1 : ¥11-~20%7

WOSRM—MBY. SHEAATF—&, RINEIRServerSocketkfFiLogger
L, XRENALERAAEE, HARMNATEHE ArThread+-2.

2. -~/ Executoricfi. ¥22%7

Executors2sfnewCachedThreadPool ()& T/ H ik T —/ ExecutorService
L. EMHA—/XH TRunnabled QAL A ERVexecute() kb, MRLRE
- BolR— AR ERGHEES. Rit, CHAZEZKERACANGE. aR—1T2E
23R T6OFPLL |, NS HHARM, X/ N LR LLA A TCPEChoServer*{i+
A B

3. RERER, B ITER: W25~2817

WA FEREREH R TR, IR FAIEchoProtocol L1518 Bservicery
execute( )k, EHLELBRIRBL -NCAHANEGE, EA0RBR-1FHEREREL
M, HAEENR, EBREREN, KFEKBLRFELARSFASENVEER,
LAE G BERIFICR, R XIRDIRRHARSE.

RER —AiRit A EHExecutor R MEE FPRATREH, BRI TLUE R Ribik
FExecutor LHMANKRXRAFMMERY. fim, MERNBEHR
TCPEchoServerPool.javarh BREME Z K/MIRER, REEXESIXRAKERS M
XA — TR

Executor service = Executors.newFixedThreadPool{threadPoolSize);

RINTLABEBRBAANEN], RERERL—SBLARAR PRER, RE
EHLLT SRR LR

Executor service = Executors.newSingleThreadExecutor();



& K _ . I

fEExecutorF i, MBE - “TA” KBHTREKMER T, Executori§al
B EOsBEkftEt. A, £% R EExecutorfyNARHEB, AR RITIE®D
FIR S ZBIABHEEML RAPHBA, BREDIE, BRIMUNMER Tlavalt RANEED)

REMO 2.
4.2 FHEMBR

SocketJVOIBHFIRES R AZ MR EMLE. KIBMA Fikread()fireceive() &
A WA T LN AP, TCPEHFHwrite)HEERARBHERARFLRAIBIE
Iif "I REPH %€, ServerSockethJaccept()kfSocket Ui A MBS, AT
EREy (LE647), RN, KAEBtEEE, BHIREMEREMEEN (RCXR
EREERY) IRFS, MeAEFBRRERKAM AR IES, A XN, RAELEE
RINRBIAME RXEHEAREE, Y%, WH - CIHENHLBENHREE
Ik GHEZITERREBL).

SEFEFHF—XAANTERHOREIAKBESERTHNTLSEYE (In, EF
ik REATEREMEE AP IER) 7 XERFTRGAMRRSHE— I EEDH %
WA, IBUDPHBHCEXMMRR? mERIMNMAESHBY— P RBH Y, HELS
EZ%k, WEFBEFLRUGHE T, X8, RIS 4 F0EE % 35 mRMEE XN E
feHITE . EFSE, RIMNFEMIBINIOGR BN E A ARIIEAXT A,

4.2.1 accept(). read()Hireceive()

X X, BRAITLA{ERSocket 3 ServerSocketJ¢fnDatagramSocket 2 p)
setSoTimeout( )&, IREILPHEAIBRKME (LLAEFHEL). mBEIRENAIPX
HhEEAER, WiEkH—/InterruptedIOException® ¥, *tFSocketsf, #
WHread( )75 &H1, BAVEFTLAEAiZEREFM InputStreamiavailable() bk #
PR SR RE A OF - &

4.2.2 FEXNEYR

Socket Mty R & = IAMIBS WP EM T HLANK D RB ISR, FHHEESH,
HIERRBIRRET REE LB, FEMHE, REELHBHMAEIRE, W
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JavaX R A BTG TR, BB XMESR, "TLIERSocket XY ER U HIE
¥, TEBSR—BARIEBMSocket LM, WMER I EEN, WAIRLHAY
connect()H#k, HiFE—/oBAWmErtR (D).
write)HLIAABLIEESR, ARREFE—AFTVHRIHIBAR TTCPKERAIFH
BED, METHNRESAILESANKE/, Ewrite()FEHMABER, LAE
— KB R ERBERN SR (IFWREe.1%). Bk, write()HEAYPHE BB
8] M % 30 B BRI FEYORM M ARF., AEfRJavaBlER R HROER FEwrite( )i
e H b £ R L ATHR A k. BRLAIR — AT LAZESocket 3t B b 52 35 K Ik By 8 HY By
LATREA TCRRIMPARE T 2, (BO2HNMBT XM A TRRSMAIREEER)

4.2.3 MMSIE RO E

BEBRZEXH - NABAIEPRBRETIRGHEMNEB . LRERBRIEX
—/A~T Bbr, TIMELIMIT, HEHINPXHRLSITIMELINTED /G, XA E %L,
KB T HNRREH RIAEREE, HERsetSoTimeout () Gk fRikread()H
2:AIPH MR B A4S AR TIMELIMIT, - FADERbiwrite ORI A, BRIIFHARE
RIEATE XA RS ER K. FEmML, TimelimitEchoProtocol. java: & k3L
TiXxFh i, EE5TCPEchoServerExecutor. java—E2{#EH, REER AP IEwhilefER
HIE kb

service.execute(new TimeLimitEchoProtocol(cintSock, logger));

FBSEHNMBEARKIIE (ERAVOMA L, BIESRIE) RMRHILEM B,
X eI ER(E FINIO®RLAY TR LA,

TimeLimitEchoProtocol.java

import java.io.IOException;
import java.io.InputStream;
import java.io.OutputStream;
import java.net.Socket;

import java.util.logging.level;
import java.util.logging.Logger;

class TimelimitEchoProtocol implements Runnable {
private static final int BUFSIZE = 32; // Size (bytes) of buffer
private static final String TIMELIMIT = "10000°; // Default limit (ms)
private static final String TIMELIMITPROP = "Timelimit®; // Property

OO ONDN R WN =D

-
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11
12  private static int timelimit;

13 private Socket clntSock; -

14  private Logger logger:

15

16 public TimelimitEchoProtocol(Socket clntSock, Logger logger) {

17 this.clntSock = clntSock;

18 this.logger = logger;

19 // Get the time limit from the System properties or take the default

20 timelimit = Integer.parselnt(System.getProperty(TIMELIMITPROP, TIMELIMIT));

21 }

22

23  public static void handleEchoClient(Socket clntSock, Logger logger) {
24

25 try {

26 // Get the input and output I/0 streams from socket

27 InputStream in = clntSock.getInputStream();

28 OutputStream out = clntSock.getOutputStream();

29 int recvMsgSize; // Size of received message
30 int totalBytesEchoed = 0; . // Bytes received from client
31 byte{] echoBuffer = new byte[BUFSIZE]: // Receive buffer

32 long endTime = System.currentTimeMillis() + timelimit;

33 int timeBoundMillis = timelimit;

34

35 clntSock.setSoTimeout(timeBoundMillis):

36 // Receive until client closes connection, indicated by -1

37 while ((timeBoundMillis > 0) &% // catch zero values

38 ((recvisgSize = in.read(echoBuffer)) != -1)) {

39 out.write(echoBuffer, 0, recvMsgSize):

40 totalBytesEchoed += recvMsgSize:

41 timeBoundMillis = (int) (endTime - System.currentTimeMillis()) :
42 clntSock. setSoTimeout (timeBoundMillis);

43 }

44 logger.info("Client " + clntSock.getRemoteSocketAddress() +

45 ", echoed " + totalBytesEchoed + " bytes.");

46 } catch (I0Exception ex) { -

:; \ logger.log(Level .WARNING, "Exception in echo protocol®, ex):

49 }

50

S1  public void run() {

52 handleEchoClient(this.clntSock, this.logger);
53 }

54 }

TimelimitEchoProtocold 5EchoProtocol RiEX ML, MB—MEK MNEF X EE
B B 5% 1 S IR %5 B IR RRAIZE 10892 A, 24handleEchoClient ()75 2k ¥iM FAR, ik
i S AT (R FAR 55 HARR T T AR S AR IERT R, Bkread VALK EHENHX
SATET A S (R RIAVZE(E, BDRIAARSEHE), HHEEHE a8 I B S %M i) ,



4.3 FBEIH

FEHATNIE, RIVERTLEATBERAXEZAMNEE, SXE— /1 RESEM
—AEPNE., X —E A EAEFRY L. (unicast), MY TEEFE, 24
BWCESATREX R ILEh, M TFXAESR, RIOTLIRBAREE L —/ BB %F,
(AR XEHAETRIEN K. BTHERNERBEST SR, E—1HEER QIR
—HBEMN BN RIEENRBHE,. XL, nRRNBEUBREZMBEREHE, MEE
BT RCIMEI THAEIFENRENR, im, mRENARBARF 3% LA 1 Mbps
RSN, MEMEERERRE3IMbps (RIFAGESEEER), A KERKE
AR X FH31H P,

FIEMRPEREET - ERLEERAFRENS ., RNTLAHESIEERT TIE
R, MARBHRSENAKE. ERMNOEMRS SN+, RN\ IWEN R
AEAEES RSB EERARE, BFHMNAESLSRONEHERIBASR L. EHX
FRAHEX, CASPLEFE, RESJBABEEHAARSEER IMbpsH R .

BRI —2t 3 (one-to-many) JR%: /" & (broadcast) ¥ % & (multicast),
Fr, (i) NETRRAEEHBEREA—RRE, M T£#E, HERE
RiXB—/ 8 xbt (multicast address), W AR/ > R/ IR R B EBUCK
R %S S OBIRA L. AMkRE, RAEUDPESTRN HREHE.

431 3%

" UDPH B 3 5 R AR A B SCHLL, ME—MKBIRIEHPR A #itkhk i
AR—AHHAR (B5F) IPbht, X, IPvoHR BRI #iitbat, B/, XH
A-RHEAET A (all - nodes), FpEEEE (link-local-scope) RIS ML,
FFO2::1, RiXHiZubataiH 84 BB EARAN A IPvapuAit ) bt
(255.255.255.255) HBiHBRSBER— RN LB EHN., S BIEERAS
BB RAR. EUKHERN—AEHTLARER —LLKRARNKEEREHE, B
RiZHEASHBBERER, IPVALIRET ERS &ibat, LHFRIEERSEFHFREE
HLATT) ¥, 2R, BTEERM ERKSEIBHESBIREEFEHE, RNERT
MEBITHB.
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HARGETUMRSEENFA TR RNEN B, TTHHLRE, W%
B ERR L MR A ISR T ORI, ZEX AL R 5% 8 MR SR
TheL MK E S AN ARONBERIE, HURIERFANSHHEE, B (B
EOREING) TN RLERTE, HRIPHEMIEHERBRA L ERRTE
B LA

B, A T RIER A R, TRR AT ERSNR LT — A
(7~#) MSMRRZAXRRERE, Elavad, A BHRDLERN, EX
RAAT BN HER, BROATLAKAkEVoteClientUDP. javarhfEM ) # B &Y
ik, Aotk BAASEE, REERREL? . CERREMAER. RUBTIRE S
VoteServerUDP . java i (#EAILARIMEST B BKE), 28, HERERETR
Ve R TR RE, X RS LR ERES.

43.2 %%

5#—%, 2855200 — 1R JEBENER., — 1T SEEIIRRT
—HBWE. IPHANXItEA LB E T —ECBEAAEZEE], IPvadr)Lifibht 76 H
#£224.0.0.08]239.255.255.255, IPvoh iy B #ibhl R {fIHFFFLAuitbht ., BR T 0¥ R Y%
RAPVBHEMAESN, KRB ATLARLL LG EAREFBAL R X BB . Javard B BT
FE@itMulticastSocket sScigtfTHi{E, T RDatagramSocketf)—/4F&, BARBERM
MR, — T MulticastSocket R LR —1UDPERFE (DatagramSocket), ¥
BT 8T LIERMN 2R RE. BRIOMOT-1TAHF XA TRRABNLE
RinEMBEE. |

VoteMulticastSender.java

O 1import java.io.IOException;
import java.net.DatagramPacket;
import java.net.InetAddress;
import java.net.MulticastSocket:

public class VoteMulticastSender {

public static final int CANDIDATEID = 475;

OCWLORNDVL WN -~

public static void main(String args(]) throws IQException {

—



Bt

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

34
35
36
37
38
39 }

}

if ((args.length < 2) || (args.length > 3)) { // Test # of args
throw new IllegalArgumentException("Parameter(s): <Multicast Addr> <Port> [<ITL>]");

}

InetAddress destAddr = InetAddress.getByName(args{0]):; // Destination
if (!destAddr.isMulticastAddress()) { // Test if multicast address
throw new IllegalArgumentException(“"Not a multicast address”):

}

int destPort = Integer.parselnt(args(1}); // Destination port
int TTL = (args.length == 3) ? Integer.parselnt(args[2]) : 1: // Set TTL

MulticastSocket sock = new MulticastSocket();
sock.setTimeToLive(TIL); // Set TIL for all datagrams

VoteMsgCoder coder = new VoteNsgTextCoder();
VoteMsg vote = new VoteMsg(true, true, CANDIDATEID, 1000001L):

// Create and send a datagram

byte{] msg = coder.toWire(vote);

DatagramPacket message = new DatagramPacket(msg, msg.length, destAddr, destPort):
System.out.println(“Sending Text-Encoded Request (" + msg.length + " bytes): ");
System.out .println(vote);

sock.send(message);

sock.close();

RIMMVABESEMBEB/EAZENANEEXE: 1) MaEitit2EE £ 81

bt 4T TRIE, 2) YL EBIWMRIRE TWHROTTLI (Time To Live, & MM).
SN PRIBHXPBEET—/TIL, EEDBLIEIRINE, HES I BHSHEE
LM B GEMRM]), STTLEMRNOM, REFIENIEHR T, BTk RTTLAY
el , BRATTURMBIROM R EE FRFEGAINBTER, ©

5r-@AR, W28 RENARER SRR —SEKE, XEBKEYH S
#48 (multicast group), BT HEMSIE () itAE., BUEBE—MILMXEM

Wi&s EX RSB e — R E AL AV TH B R 4R, LIERSREIBA%RSA T, Xl a

{8t e A—3$R (joining a group), WTLLHIMulticastSocket 2k joinGroup( )5k cHl .

O ERLEMOTTLRARNHARXZEE, —ANMTTL=4NMIBEHFE TSN RETFHie Bk, HEE

7 BRI A AEAL it 4Bk,
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ROV BBEREMA T RERA, REGHTENZARN—FZEHB, RERH.

VoteMulticastReceiver.java

el —

import java.io.IQException;
import java.net.DatagramPacket,
import java.net.InetAddress;
import java.net.MulticastSocket;
import java.util.Arrays;

public class VoteMulticastReceiver {

public static void main(String{) args) throws IOException {

WDV b WN =™

10 if (args.length != 2) { // Test for correct # of args -

11 throw new IllegalArgumentException( "Parameter(s): <dtulticast Addr> <Port>"):
12 }

13

14 InetAddress address = InetAddress.getByName(args[0]); // Multicast address
15 if (laddress.isMulticastAddress()) { // Test if multicast address

lg } throw new IllegalArgumentException("Not a multicast address");

|

18

19 int port = Integer.parselnt(args(1]); // Multicast port

20 MulticastSocket sock = new MulticastSocket(port); // for receiving

21 sock. joinGroup(address); // Join the mlticast group

22

23 VoteMsgTextCoder coder = new VoteMsgTextCoder():
24

25 // Receive a datagram

26 DatagramPacket packet = new DatagramPacket(new byte[VoteMsgTextCoder.MAX_WIRE_LENGTH],
27 VoteMsgTextCoder . MAX_WIRE_LENGTH);

28 sock.receive(packet);

29

30 VoteMsg vote = coder.fromWire(Arrays.copyOfRange(packet.getData(), 0, packet
31 .getLlength()));

32

33 System.out.println("Received Text-Encoded Request (" + packet.getlength()
34 + " bytes): );

35 System.out.println(vote);

36

37  sock.close():

38 }

39 }

RN ZE/MAB/EBEE—NEEX YR, SEHHEERHASNR, SEBHE
HUBBEMAZEA. FENRANLEEIAS -1 2B/EXEMBUREDHAF.
MulticastImageSender.javaif —H S T2 T ENEE (JPEGRGIF) LI3#RY
BY Bl R 4R . MulticastImageReceiver. javaliliEtcis— BN HEWOF R,
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| BSMOER ST L@ it0atagranSocketh &%, AMEMBBIEE S8
hht. ActMulticastSocketihify —gbDatagramSocket{ Z HRIGEH, ®WIEl) LIFIFE
MBHSCATTL, 2) AW EMScE @8 O RIRHRXROSHHA (ROBKE
BphtBE). B—AH W, —4 2EHBHRKE LA EANuIticastSocket R EEI R,
HAERERFIMuIticastSocket MAHRITHRE.
MulticastSocketRDatagramSocket@)—/~F 3, Bt iRt TDatagramSocketfy

e, i, FAMNAXMuIticastSocketh A RS AT,

MulticastSocket: €I

MulticastSocket()
MulticastSocket(int localPort)
MulticastSocket(SocketAddress bindaddr)

XS RN RO — R SEMNUDPER T, MR A5 4
ORIE X0, ERTHSEAER—ATANAREN, mRHEE T, %
1% 50 S AR M BTHE AR IS

MR BEHEWRHB/M L, BNLAMAB -1 SBED.

Skl s

MuiticastSocket: I8

void joinGroup(InetAddress groupAddress)
void joinGroup(SocketAddress mcastaddr, NetworkInterface netIf)

void leaveGroup(InetAddress groupAddress)
void leaveGroup(SocketAddress mcastaddr, NetworkInterface netIf)

joinGroup()fnleaveGroup( ) HFEAHTEHIEAEETHNBREHARARREL.
—~AEBRFAURM Y ESBARRA. MREETMA-IAESWMATHE, &
FEREMAEMANRE TEF—/ 4, JMAREMERE, BTLUEREIEEMN
WA O MAREF S84,

MulticastSocket: & /BRI & %1%

int getTimeToLive()

void setTimeToLive(int ttl)

| boolean getLoopbackMode()

void setLoopbackMode(boolean disable)




InetAddress getInterface()

NetworkInterface getNetworkInterface()

void setInterface(InetAddress inf)

void setNetworkInterface(NetworkInterface netlf)

getTimeToLive()FfusetTimeTolive() A TR R BT IZEBF A ENAFTNR
FER AR, MRAEEFEATEHRHEN, MESHRIIH A CRSHIBIEIR .
getLoopbackMode( )fiisetLoopbackMode( ) 5 HFAZBMERFIXREFRK, 18
HigE Ytruelt B XA BIFHRA., getinterface()H#k, setinterface()F5ik.
getNetworkInterface( )L, K setNetworkInterface() 5 FiIREMAB A KR

X EZBRBE. ITEEAEAEMEOMNEN L, RINZBROAESFEFSHIAY.

REEHAMELREASB/TEXEZ S MAIEE, REERYENMEE LN E
WE MR, BN SRS EEREE —1F IEMNSZAR, HXT HREKER
i R#HTTERORE., 2HEETHRASMEFEMUENEKREC, ARZERS
FERETREBER Ao B ESLCHREE. IPEENARETREELFMERM
AR EZEAMAE. B EELNABRBEHIER. EXEWRT, T HBE—
NMEEEEFER TRAANN. FrAEIERANE TSI #, Bk, #—
R BrAE LR “ITENSLEMIL? ° REERAIE,

UDPHiff. £ B E TEKERUDPEZEFXH, XEXHARNKEHOIE LEZ,
—/MNUDPEIBHR T XS AA SHIBANBRRAB e EEFT L. LRER, mE
A —/-DatagramSocket#MulticastSocket L 54 O XAHRE (RHFREEbH
ht, BRSFHRIC), HeALAYHIEHLTRERAELAT JLEE 0L T K E R 5% 0 XAYUDP# iR
X: 1) BEoab A YR B, 2) EHYLELHRARRAERFEMA T XA LKA, %H3)
W REMSBA EHLYRIBI R 47 8. HEYE STLAGE Aconnect () 75 8k i PR 2 BB+ e iy
Hiphtfove A, [EFF, —A-DatagramSocketzX iy ol LAHEE b ¥k ibhl , X FH A £
B \aEansk. BathtRUERIGIF RUDPEchoCl ientTimeout. java, iRk
35 R % B AL PR A 1% WB6.575,

O EFEMEED, MTERTLIBKERERN M EL2BAALE~ERH. REYREERBWELER—
MLANSB A GEME R 248 .
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4.4 BEIRINITH

TCP/IPHH NI IT & & B T KAV A2 B IRIRRINITA, LABR KE Y AR
FRIRE, (MMRRMERAIFEE, STLARXERFC1122/11123, Ef1H{E £ ERAHLZE R
TCP/IPHHINAISCEAMEREIT AT TIHERMER,) T RE2HMARFRR, X8R
HEHEXE S, R, “WERMARRA—FR-T" BRXEEZERATHAEDANMRIE
KL, HRMNELEHUDPRIBE X PRAIAF. MIAWR T, DatagramSocket3ay
receive( ) B LRI ESF— I HKIBMR X, ERNAOBAFP, #EEUDPER
FERET /1B EKE B HETineLimitEchoProtoco1 2 h{EF T setSoTimeout ()
HiTIR R, MMk THiRIATA.

4.4.1 Keep-Alive

MR — R EAEARERER, BENBITXRTEBSIRENHEEELTFEK
RE., TCPEHXIROE T —Fpkeep-aliveRIHLE, IZHLWEL L —BRAEZBRIE, #HH 5
—NEREE—NHEMNHE ., ORB - HRLETEERRE, EHEX—/RNEE.
IR LT LR Z RGN AR B —RRTAAHE, N EREENEL, XAX
By, FET - XR=ZHKV/OREMNMH—IRYE. ¥, KARFREEZENE LA
it 4 RE 2 5 Bl keep-alive HLHIRY T1E.

Socket: ﬁﬁiﬁﬁ-

boolean getKeepAlive()
void setKeepAlive(boolean on)

BRIAMI T, keep-alivetLHIR XA, #EiitigHsetKeepAlive() MR iR
I l%true*}fﬁkeep-aliveﬂﬂ.

4.4.2 REWBEBFRRIK/N

— B @& T —/-SocketmDatagramSocket L f, MIERERVLASRIBRBHELEL
FREEPMERSMEE, (RITBES6.IHFLHAATEIEMAINAF)
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—

Socke_t, DatagramSocket: E;iﬁ]ﬁm&ﬁﬁl&ﬂ# BX A/

| int getReceiveBufferSize()
void setReceiveBufferSize(int size)

int getSendBufferSize()
void setSendBufferSize(int size)

getReceiveBufferSize(), setReceiveBufferSize(), getSendBufferSize(),

setSendBufferSize( )5 &4 ¥ FHREUMIE W S X R b X YA/ (EAFEFRHPAL),
TEIENR, XBIRENK/NERIEA—FBUEAHA, KBEX/NIESZHEEER.

L w[LAfEServerSocket iR ERHKER X K/h. Ak, XKk _E£baccept()h ¥k
FrelBRAYETSocket L Hix REBWR b X K/h. At AFLARITRBKR X K/ A iz
BRXRBEAA/NR? 248 T —1FifSocket, ERFT LA EBKKIE, Hit
TR Faccept OAETHER ZANEIRFR P IR/, F—FHm, BTFTLAEST 2
IR EFTRBAI R T LRGSR, ARERS ZANEAMRAIRERZRME MK/,

— —

ServerSocket: 1 B/BERUST 4% I 1P A0 HE I 4 W X /)

int getReceiveBufferSize()
vold setReceiveBufferSize(int size)

getReceiveBufferSize()fiisetReceiveBufferSize()H i HFLIMMER R
accept() ikt AISocket SLARIEBIMR P RIK/N (FH).

4.4.3 BN

MATE AT B, REVOBRIEMBAREIUANSERRSAESL . RRERHAESF
HAZLA-TFNHTi% BRREFSHEESFSFABRIIRLER, TSN EMAENN
Al A PR, =T LAk & B iR 1E4E 2 — 4~ e K PHL 2R (8]

Socket, ServerSocket, DatagramSocket: 1§ IR/IEERI/O#E &4 B (8]

int getSoTimeout()
void setSoTimeout(int timeout)

getSoTimeout( )FnsetSoTimeout( ) 753443 Bl FERAUFIIS M iR/ HAl AR IR EL LR acceptiR{ERY
BeicPRRR A, BFHIEAOFORIZIMEAT G, AR Tk, IH— 7%,
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444 HBiUEA

EXEHRT, TRRFLEBHEZNERTFHEIR -1 EEFRILE. ¥FUDPE
WO, ER—AEV LATRASNMMEARFMATHRERIZERE., ¥ FTCP, —
NiEEXAR, BEMNR (RRK) LAE “Time-Wait” RE LFG—BME, L
MEREPELHEIBORTHEE (RE64.2%), FEMNE, AFARITELEST
Time-Waité5 3R, M T XM, SHEEESSIEEERNGILETHENRESD, X
WERLHIHEA.

Socket, ServerSocket, DatagramSocket: i@ /It K A

| boolean getReuseAddress()
void setReuseAddress(boolean on)

getReuseAddress()fisetReuseAddress( ) A F R IRAIZ Ribhl & HiF T,
R AtrueFR B H T Huht B A ShEE.

445 HRBAEIR

TCPH MBS FRR AN EBSM Kk RE, LlBeRE/  MKIECTHinn
MG FE, BRENDEAFTRY, ERARFTEMFERORMERTESZ.
FFEEATLAN h 3 IR A ThRE

Socket: i@ /BN TCP HhEEIR

boolean getTcpNoDelay()
void setTcpNoDelay(boolean on)

getTcpNoDelay()fnsetTcpNoDelay( )5k F FIREUHIR M & 75 IHBR£8 dh3E R,
HEIZE AHtrueR AR NI RIHEE,

446 XANER

RiZRELm —TREERERE TREEE, RRNATEAWHRABLEIE. wR
FXBEgRmRSHMHE, CNEmENRBIATINNGE, TR IERYCE e LAl
B, % T MYSXAMEE, TCPHUhRATRE (urgent) HIBAIMS:, K AW AR L
(Bt ERIR) skBlarimz. T EMNRBLE HRBIREK, XLHEPRHWM MR,
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Socket: EANIR |

void sendUrgentData(int data)
boolean get0OOBInline()
void set00BInline(boolean on)

EEARAKEREEAsendUrgentData() Hdk, EHRERKIntREAIRE
frEd. BEBGXAAFEY, LANset00BIntine()HEttrueR N EHEKE
M P BRI, ZFHERKEIRARTHEER, RETRAFHZIEY
VAR FHEBENRAKPIRAFHNE. mREABRRBCESRYGE SN
ByThee, RRFVEHELHEBRESR.

HERIavah R SREILTF R 2, EHREEES5XMTTRESRONTE
ET 8. XbL, JavalBlicE 3 RRER 5 1 B B RIR SR,

44.7 xR ER

HAAEEFRICIose) &R, HEXERFIRNPXPEHFHRAREIEE,
WAF L BLE B, XHEARSEHARBETRIBHAEE IR EREAEAM XX E
P, JEXeILAE#Eibclose() 5 “HW” KAE—BMIE], ARMRANRBRECL LR
EHBIN, BEAET @8I, FRIALE64.2T,

Socket: feclose() =R

int getSoLinger()
void setSoLinger(boolean on, int linger)

R i HsetSoLinger( ) RiZ B htrue, LG EENAIRICIose() k45
HEH, AFERAEMAANEHEE TRIMEE, RERETHEGOEN (B).
MR TR, TCPERHRITEN. MBFFBTHEIHAE, getSolinger() ik
1938 EE A, TULEE-1,

4.4.8 JNFE

—HEREARFERE BT SR TIRR. RTUIMTBIF T #1746, Ein
HI T ArJr#81), DatagramSockets3 424t T #E IR THEE,




DatagramSocket: i@/ ¥iF R

boolean getBroadcast()
void setBroadcast(boolean on)

getBroadcast()fisetBroadcast() A& HAFERATE/BiFT, X
MtrueR m Al . FElavah, RIAWR TR AFHETER,

449 REBE

AR MR RS FHNBEQRM THANRER “WIIRE", — 488
WRIE S F M (traffic class) ARBBAEMLE B ERM LAY —MMERBE. B,
ARERAD “REelF™ FROIREVRCEHHIRAESR, LIKPREREBME
BARE, ARNSARSRERENEESEABBLELIRERH. FTITEETEL
B, MERIRAtEX X IR BURBIrIRA, HILARRIEXLEMELE LRSS
. @

Socket, DatagramSocket: i R/ XBUEMNEE

int getTrafficClass()
void setTrafficClass(int t¢)

BEFRAYH—TBEK—AWMRICHRE. rbRiCAIS R N ERYT B
(£ HVIPEDIXAR % .

e ——————— i A .

4.4.10 ETFHERAPHILERE

TCPHH AR EH TR — A, #AH 20BN T R ARFNINE
EEHZ,hwiWﬁﬁ%ﬁﬁ$ﬁﬁﬁﬁﬁﬁ?ﬁmﬁﬁﬂlgﬁﬁ,ﬁﬂﬁ%ﬂ%
OB, RENASAKTRESRIEBXER, E—HRSRERSHIRERSY .
R XL A 7 ) A A1 7 150 B 5 oo i 35

Socke;, Ser:e_r-Socket: HEDINS NI

void setPerformancePreferences(int connectionTime, int latency, int bandwidth)

BRFOEESHE T HURT, FHRRERME, EBMHE, RENHK
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HHABE, JavalF L R R FIREMNHEX S EE, HERSZRITCERRITADIL.
gitn, tnRconnectionTimefilatencyF ¥ F0, bandwidth®EF1, L NG LEEERE

BEHERANPHIL, EX, FEINHREN, PAEREFREFZWAA. |

4.5 RHAEE

ATRERMIE BT iR — V. ERIERRP, EA—FMITLLRBER
AARAVE R, XWX HERY:

‘BT, BREBET.

“4rHY, BR.”

‘B,

»—him, REHBIGENBINEE THIERRE “Xx/M™ &, ZREHIP, R
H4-1(a), REDJRREFFHHE PRSI —IERERBE %, YK FHEEREEBR
x5, WikMclose() Ak, ERSSBUHEBIR THARMACIose ) BRI A N
5, ERreadBiEMER -1, ARREPIRELER TEIBRIE, B)5, RH B
ERFHAMclose() 5k, x<HHEREMLHAIREES, RAMBEAHRXME, WS
W HAMEE PRt AN ERSE TERBHFER, XM THTTPHHIL, RE4-1(b), R
RFFMAEBIIRHER. T FmERRY & RZE—4 8K (“get”), RIGIRE R RX
Bl —AMpk(ER GE¥E “200 OK™ FF44), FHBHERIERAHE. BTFE AN
AFE LRI/, BHELIRS % 4 808 T XA R CHRIEEK.

"To Be_"
"To Be"
"Or Not To Be"

"Or Not To Be"
XxH

*xH

Bl ¥ % Fia

a)
F4-1 B8 i) RIHTTPER I (D)AVEE 11
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iB FSocketfyctose( ) H kBRI LA H R (MAFRY) AIBIBEK. (F64.2
B TCPERAE LS ITEMFANNE.) —B—1T48R (XPRBRSE RE) X
ATEEY, CHEEBRERBUBIE, XHEKNclose()HEREBERMAE K
BEZERAERSE S —mEEES. ERBHiND, RERFHFEATEPEIXHAES,
#E O AN R A ERE.

Lhr b, ZPAROXARRBECLE7EK. HTTPHHILLR—HARE, REEH
BIEA IR EERIRG .

THEZRS —HHiX. BIEHREE-ITEERESE, BREEIANFHRKESRS, X
BlI4G % P X Rl OLT L i B — R X PEETR? A TAE PIRR RN FH RN K
BEREEN, ZRREEXHAERUEMRSFBERBHFIRCL2RETE. L%
PR R ittt 20k iBAclose( ) HEE? MAREPRERREZRE 1TV G
AE#ETAIcIose(), CRHEEBRIAESREHRIBAIRE —E2TY., % PR TLU&
Bl @ thilIBHE, ERUTHAERERIBIIEA RAER. HEABNR, XK —RIRSE
MZPRBAMER KA L DBIBESK, Rt XbAir. BNEBE—RBH%EEER
EH S ‘RELREXTHANIR", FEEERFRUHBIBAIGEDS.

ZEHREBFRET —HFLEX/ZhAEMN S, SocketFaTshutdownInput () fn
shutdownOutput () S ikREd M ARMHKMB O b %A, WA shutdownInput()/g,
ERETHRIRMARSLCEMERN, EEHERSHBEBEHELCR SBEZFF, EMEAE
BFRAKIZREBERNRESEER -1, 24Socketi@AshutdownOutput() Hi/5,
EBEFHRHRELEHFRSEE, EAZKAMKHESHEARESHEMYE —1
I0Exception % . ZEUAAIshutdownOutput ()2 3T HAYSHIBTTREREB ¥ E R EIE ik
B, 2k, EcBEXBEFRAKLENZRAERE®R -1, SHABFEAR
shutdownOutput () /5L RE4REE MR FiZUBUR, 2089, ZEWMAshutdownInput()fg
hREE IR S M. |

EESHhF (RE4-2), ZRRABRESIREAFEHNEY, REXTRGIAH
shutdownOutput ()cHMRIHIE, HMRF B IXMESGIFEHE. RHEE R HIRBE
SR, HHESENEBERBAE PR, HAZPRIGTTELRE, STRS
2t AreadREIR B -1, XRFBIBENE K., RERFH R RAERHBRH,



a 107

KERTS l

CEMFED |
N
| ¥ RERTY &
* — | =
&% |
X HE

% F

F4-2 Faathis i

{£% Pimid A T shutdownOutput 2 /5, BEEMRS FIANMHKNCLSEEAOIFY.
THEHRESEX PRRAERF, CompressClient. java, KRB THRMHIUNE PR
BEANGLSITHEENXHFERERESRFTY, RAEHESRENFTFHIEA-ANFRICHE.
IRRER LR “data”, REB/EXHFER “datagz”, XK, XTERFRERATLE
N, BFRXGERRAFE-TRBESEEH. (RN\ERC2HIHRHKIEX

R )
CompressCilient.java
0 import java.net.Socket;
1 import java.io.IOException;
2 1import java.io.InputStream;
3 import java.io.OutputStream;
4 import java.io.FileInputStream;
5 import java.io.FileQutputStream;
6
7 /* WARNING: this code can deadlock if a large file (wore than a few
8 * 10's of thousands of bytes) is sent.
g9 v/
10
11 public class CompressClient {
12 |
13  public static final int BUFSIZE = 256; // Size of read buffer
14
15  public static void main(String{) args) throws I0Exception {
16
17 if (args.length != 3) { // Test for correct # of args L
18 throw new IllegalArgumentException(”"Parameter(s): <Server> <Port> <File>"):
19 }
20 -
21 String server = args(0]; // Server name or IP address
22 int port = Integer.parselnt(args[1]); // Server port



L .

23 String filename = args[2]; // File to read data from
24

25 // Open input and output file (named input.gz)

26 FileInputStream fileIn = new FileInputStream(filename);

27 FileOQutputStream fileOut = new FileQutputStream(filename + ".gz");

28

29 // Create socket connected to server on specified port

30 Socket sock = new Socket(server, port);

31

32 // Send uncompressed byte stream to server

33 sendBytes(sock, fileln);

34

35 // Receive compressed byte stream from server

36 InputStream sockIn = sock.getInputStream();

37 int bytesRead; // Number of bytes read

38 byte[) buffer = new byte(BUFSIZE]; // Byte buffer
39 while ((bytesRead = sockIn.read(buffer)) != -1) {

40 fileOut.write(buffer, 0, bytesRead);

4] System.out.print("R"); // Reading progress indicator
42 }

43 System.out.println(); // End progress indicator line
44

45 sock.close(); // Close the socket and its streams

46 fileIn.close(): // Close file streams
47 fileOut.close();

48 }

49

50 private static void sendBytes(Socket sock, InputStream fileln)
51 throws IOException {

52 OutputStream sockOut = sock.getOutputStream();

53 int bytesRead; // Number of bytes read

54 byte(] buffer = new byte[BUFSIZE]; // Byte buffer
55 while ((bytesRead = fileIn.read(buffer)) !s -1) {

56 sockOut .write(buffer, 0, bytesRead); )

57 System.out.print("w"); // Writing progress indicator
58 }

59 sock.shutdownOutput(); // Finished sending

60 }

61 }

| NABFARNS M. W17 ~231r
2. I EBFMITI 4. B25~3017
3. §AsendBytes() 7 ik feMF P . M33HT
4. BRI W35~4217

whileE R A BB ERGRAIBBEHHFHBEARHILME, ERread()H B
B - 1R R IBIRAIEL R .
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5. I EEPHNXUR: WA5~4717

6. sendBytes(): 50 ~60%T

BE-NEEIERIRFISNEEFH—NXERATE, WXHEPIERAARES
FIFEY, HRAXSAZEFIIRUE.

s RELEEFREK: W521T

s B EBBFEMIEREEFP:. W55~581F

whilefGSR MMAKIE (EX/AFFEM—AXH) REBHRABFH RXT
ERFHIRHEK, A¥read)HEBEE-1RRIFASNHLGR., F—RERIEHITES
RIS ‘W xR,

« XAXEFHRHIK: BO1T

EEBRRMESEMAXHNRATFYGE, <HARUHE, LEARESEE PRCLS
B THBRIE, closeiRfEFFBIRS BimAIread() HkER -1,

BMNRRBAHABEBAIRS BT T AL, RXBEBREE. BRI
%3, CompressProtocol.java, #FGZIPEEMEXE TS SHMNYERDIL. B
ZMNE FRBEURESRNIFY, XS AGIIPOutputStream, E3TEHEF AR HIKH
T TR¥,

CompressProtocol.java

import java.net.Socket;

import java.io.IOException;

import java.io.InputStreanm;

import java.io.OutputStream;

import java.util.zip.GZIPOutputStream;
import java.util.logging.Logger;
import java.util.logging.Level;

public class CompressProtocol implements Runnable {

-
QO OV EWN=~O

public static final int BUFSIZE = 1024; // Size of receive buffer
private Socket clntSock;
private Logger logger;

Pt g et
e W N =

public CompressProtocol(Socket clntSock, Logger logger) {
this.clntSock = clntSock;
this.logger = logger;

}

public static void handleCompressClient(Socket clntSock, Logger logger) {

ol e
oo~ Wm
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20 try {

21 // Get the input and output streams from socket

22 InputStream in = clntSock.getInputStream();

23 GZIPOutputStream out = new GZIPOutputStream(clntSock. getOutputStreu()).
24

25 byte[] buffer = new byte[BUFSIZE]; // Allocate read/write buffer
26 int bytesRead; // Number of bytes read

27 // Receive until client closes connection, indicated by -1 return
28 while ((bytesRead = in.read(buffer)) != -1)

29 out .write(buffer, 0, bytesRead);

30 out.finish(); // Flush bytes from GZIPOutputStream

31

32 logger.info("Client " + clntSock.getRemoteSocketAddress() + " finished");
33 } catch (IOException ex) {

34 logger.log(Level .WARNING, "Exception in echo protocol”, ex);

35 }

36

37 try { // Close socket

38 clntSock.close();

39 } catch (IOException e) { 5

40 logger.info("Exception = " + e.getMessage());

41 }

42 }

43

44 public void run() {

45 handleCompressClient(this.clntSock, this.logger);
46 }

47 }

1. !liﬂﬂﬁﬁﬂ !1 0~ 17ﬁ
2. handleCompressClient(): #§19~42%7

BE—NEEIERE ENEET, WK PRERKERENSHHBEREN T
GE% R,

s RINEHFI/OR: W22~231F

EETHRHELKEAE —1GZIPOutputStreamdh, Enﬁ"z‘tM—y—‘i'iFFﬂmm
GZIPR X TS, B BAREMAKRTK.

 ERAKRERFVYNBEMSANFEY. W28~2947

whilefFSRMNEBRFRAKIZREIE, H5AGZIPOutputStream, BB ESHG
MREEAREFORUHE, ARBKIIREHRIRIC.

* BITHNRH] . $W30~4217

Eé&EHGZIPOutputStream:Z'ﬁm;Ellﬁﬂaﬁfﬁﬁmﬁﬁmﬁﬂ#Eﬂﬁ’ﬁ.
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srun()Aik: W44~46%7

run( )3 R R E S handleCompressClient () ki EfTiRA .

WTHEEXA L, M TCPEchoServerExecutor. JavaltfT 7T R AKX, €1
H T —/CompressProtocol LAk EH{EchoProtocol sciH,;

service.execute(new CompressProtocol(clntSock, logger));

4.6 Applet

Applet AT LBt TCP/IPR B FE RS Ltk i7ilifE, Aid3 FErm@mil & Tl
S#GREAR RS, mBEAXERH, F{EEHME SR TENRTHE Ffappleti
K, $ln, FIRESRSIKINmBGE, KEAPPEANESMHABRZGERBRES, XEL
AHRERHAIavafI R L ER B RWXHEA, mRappletiBih TiX e, N #H
SecurityExceptione¥ . ¥, MKF R LiFapplet’5 H Y FERMTE X EHHETERE.
iX gt Mok W appletMR ) R SAEB E UL ERITRIS AR AFEE, 3% 2 I iZapplet
FIWebR 5 2% . B XappletREBNLX2HEMBFABAR FEBLAITIETERE, AidXdhi®
ZKRHHE, RAMmREANRSZHAFALEFDIE, KRADLZLBHIHBTLASE.

BIZALETFTELR—-ITATFRPENKEEPRANRE EicAapplet, BT MK H
MRS ERMIA L Tapplet AR A X HARERFRIR, BHEEHAN TFEbEA
MARUHBIRE G ERRGFEIL, FileClientApplet.java (REHEMY) KA T -4
applet, ELWHPE-NTRBERPR/AXE, A& “RE” 455, @B
AEBIB—1RFER L (ZITAES00058A), IRFZ, TCPFileServer.java (RE=HM
), FRBEBEREI A XHFH., ERE—-IRAOS (#5 SappletxtFA)5000% 1)
M aEAS Y. %IR58 E L0817 7 D 5 25 42 ftappletiyWebfiR %528 L.
WiZIR % 28 H & H E{appletrtt, BT _LAIFileClientApplet. html LR T fnfrl
¥applet A F| — T,

4.7 R

AR TR Tlaval@ fEAy — B ihin) B FAPIR R Ay — 2 5 3, LA R dnfal (8 i
Z5E. AITEFARDRERATERTRE. B, Java ROt T — 24l (FEXH
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RHEHE), ETCPHMUDPH L EBRHITRE, HBR THHNFRIINH%E, HFm,
Javaii B2 A 218 (Remote Method Invocation, RMI) RS EAR EH._EAYIavadt 41
BRI Ak, uxENSRBEREED—H., URLELIEXbAHRHRU T —
AFRWebBREMIELR, THAVirENIavaE, RETRESEHFSARSIREHLE,
XENHAEEFZBNITREBREZA, R, BRIBIUUKRDGRIEBAIMYE, $#X5XEEN
NTBHHFNE —LRAEF.

4.8 43

1. iFERERENARET, EEAERASEHFLCHIRSER, MARERREE.

2. M SR EREAR PRRIRYS H LB TCPHH AT

3. TRAE — N BB FH R BB <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>