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& 1.1 Internet & BR8]

1.2.1 Internet EIBHL#3

Internet T /FZE <> (Internet Activities Board, IAB) FRA.T 1980 45, & TIEERIHLH4,
R BARR T E RIS e, DUREE TAER 25| R, BlnExX TCPIP HIKRE. HRiE
WRLL i e RN TCP/IP W) — R TE{RI I AT AR oA bR#E, UL RIRF Rt . 4 R 4G5 8
EEARMMEEFEILE. £IAB 2T, EHF/DHAE T/ PNAWRANFERLL, HE /RS
SBE, HFEHAT I EPRE R E KIS H TAE. IAB RIZHZZEfgn] A 1.2 RiUEH

Internet T{EZ A< (IAB)

IRSG 5t T4 IESG 5 741
(Internet Research Steering Group) (Internet Engineering Steering Group )

IRTF Hf FUAEF5 /A

(Internet Research Task Force)

IETF T#AE% /4
(Internet Engineering Task Force)

1.2 IAB H)ZH 215244 |

1.2.2 Internet i3 5 E IR 44

Internet 4% S5ihEFA M (ICANN) £ ANKEEZ RgEH ., IP Hbkoid. TS
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HE, 9fI>kH ICANN 3 ZIFHARBET (B3 %) M—f 2. R ICANN f)&E

Ca ) mEE, SRS AR, M3 AREHER Internet BUAMEHET B, KB LI

RHEIN . X RFHATFEB{EH T Internet BUERI KB, 7+ HTE Internet FEARAE . L HiihZ%
BEAMERRSE. 85X AL R ICANN EHSRIR 3 MESF. X3 NI FHLALR:

(1) HuhbS7ZH4H4R (ASO) , 5T IP Huht REHIEH .

(2) HWAZTFHELR (DNSO) , Mt EEM EFEZ RS (DNS) HIEH.

(3) PCIFALR (PSO) , s K Internet THLEIME—S BRI B M IUE 0
HEAERSFM LB #RER, EHEBERNSARE.

1.2.3 |P bl EIEH 4

St FRE BRI IP M E FEHLFA 4 4>, B ARIN, RIPE. APNIC Al LACNIC, ‘Eff]
3% 1P bk A 3R X3, & 1.3 Frow.
Hr£E Internet SHEFEM H L ARIN
(American Registry for Internet Numbers)
REMBHARTCTE 727 E M K
ILERIEE . INER. e hrvb DL 3R
() TP Huhk(E 5.5 RkyH IP HuhkyF AR = .0 RIPE

#
™ f. APNIC
(Reséaux IP Européens) .45 7 Kl . dE3E. b
LACNIC !
v/

Regional Internat Reqgistries

RIPE NCC

¢
PTEHIX ) TP Mok e TERHBIX %55 B wls
H.» APNIC (Asia Pacific Network Information

Center) 3% 7 AW . KM IP bt B 13 1P HhhH EAL A 2 v
FEMHE B BT =V E b B BN 4545 B

1 LACNIC (Latin American and Caribbean Network Information Center) 35 T Hi T £ &
b teigE & P #hk{E R .

+ [E [ 1P Huht & B LA FR A E BB M 4515 B H 0> (China Internet Network Information
Center, f&FX CNNIC) , BRMILT 1997 £ 6 HHAEFEFEH S5ARFVF, 1716 EHKEHEK
M5 BHRORERTT. FEBIZEFRTFENNZEE B H0&TE CNNIC FliEfrME R TE. &
FIFERFTAERZEMEE, IP k. AS SR EEHE, HREIEERS, B EMIFht
FARW R, BEMNEESHREERS, BRZRESEGEAV, ARHEFELERNHSEBORS
FIE LAER A F AR TAE.

1.3 Internet ¥iX 5 457

Internet FYSE)5 /& SCI S PR R 28 () BLEG, "B 78 A H & FuEE MR BdEf£5mee 7, @il
TEAK R T 1815 7 W B8 3 R N AR T 2 848 8T B W O A SR ORI S R AR 7 2 (Rl ) B
BAEME. ISR EOER N TCPIP Whilik. HAPEE T AEAZ I, mNHER
Telnet. FTP., HTTP. SMTP. DNS Z 1. &%= TCP. UDP Wi, M EH IP. ARP.



¥ 13E Internet ik

RARP. ICMP. IGMP &1
Internet F]— > A AP & RFC(Request For Comment), RFC A] PLiji /& TCP/IP #1 Internet

RIERRKNER, FEET TCPIP MEMMIIE. MAZE. Siies. gEpss s

AR ER UL REC $07-%m 5 B 5 20, H 3£ E N 24545 B H 0 (Network Information Center, NIC)
Briic#E. Bl REC1000 4148 T —L& RFC HFisk, LAR&FH REC (503K, #78 AM ok
TCP/IP ILA fe A FHIEER, 1L —MitRIJ7 R A RTE Internet L, XA 1HRIT7REDZ
PiER) RFC. RFC HIfEE#Z BER, HAWER/ARMEMTIRGE. 81 RFC 2B F—15
5, WS A—IEIERET, EASHEHIFEE. FHH RFC A EGNEFRS, FHERIH
] REC KA, i KIMIEA R ire 2R E-E, NS5 mE RFC MK
. Aok, TRATRER BIREPERE N REC /ERBR I MERHEPES &1 RAFE vTHR 3R ARST 5%
RIdiHEZ B NsEE. F VIR, %5 RFC {FRoNEFE E (Draft Standard) , 51
T G RO AR R BT A, SRR TR H Th e 7E B IERIFE AR I Z /I, RFC
AN E 2 IE AR

1.4 Internet & A IR E KBS

M B BTSSR E , Internet 1370 B A BERFIR BT 77, R RHENAKRENIPAE L
EERATHESE. MEHE Z98E. A7sb, Intenet 7 REHE T R 5 IEXZEEFEINS LGS
It gk, FIRALA T (I 2 B BB RS X R SR At 2 AL i B AN 5 T 7 SR B2

SR Internet A HBEFRIGR A, WAL= AR AT, NERPSEHAE
BT DA S 2558 IR T SEPREBERI R =, TIX L F Rk S A /D R B R EER . 24 N3
WP Intemet AP KER D —FERE. BRIECENDK A ZMBUICEFIR Internet
W _ERIBRHLE L AE 5 B Pl SE 04T, (BRIEIEH % £ =i R 5 B 85l M AR 5
4F, Internet A& —/NHOEIMNES . PrA XL R EEE —EEE _LIARS T Internet B R E, RE
R T IX 88 )H] T, Internet A BEEIFHL A JE .

b & & E S B A BRI ) S2 6 , Internet XM RGBS EE A KIEE RS §4.
T FZ TS T GBI 2 ARG —14; Internet B MLAL N R KB IN, Flk
N 78 B AWK Internet BB SHIEHE . F P ARIELIS ANMELLEAS FIEE K E;
Internet ) E B SHE AR — 7040, FAEFF AN FIEEMRTE IEE ST E; MW
BRARAMRE, APARENRE; &MANEE —HERTEANREL, &R E
AL HE L B AE & FfE G MERIRSRIEK. B2, NS08 E K Internet, A
TR A TS 77 20K BRI T & AE AR A B e 2%




W2 TCP/IP Witk R &L

TCP/IP WhiUBRTCEE 2 X5 MAT BN Z M E BB L, A5 RETBRER R4 KL 5
Internet AR 55 &R B ZEMTEZIMUEZ LR, X FERNECES 1 EFEFF T #E. PATCHE
W IBIT A FEEE RS, HAR ZAEFFITHEVL B BGRRE? EMEA B OSI AR 2
F IR RWE? ERE—EEAEEHE? BRITBEARES——EIR,

2.1 TCP/IP EREMBIELE OSI L EIR R MG bR

TCP/IP 5 OSI Kk R & E K B, SR T ER L ERMERS . Xy E
gEN) BRI EW, RS A, BTLlgE TCP/IP A1 OSI FTRH. IR TCP/IP M
OSI # & KH A EEM, ML —RGFEEFZEER XA,

211 SEREREHI R

TCP/IP 5 OSI 722ty RIfIxf R, wTCAHE 2.1 RKRm. OSI A EEK-CELEM, 1
TCP/IP M H e X T 3 MEXRKIRS . TCPIP MRS E, XRE| OSI ZZMFHINHE. £x
BELLRLER . P Z AR KRR SET: OSI ZERHHRARGEEBMIEE T HIEERE,
ifii TCP/IP IM%4% 2 S5&5Z, W 4r7H5 OSI R4 ZE ML E R Thae KEE . 1b4h, TCP/IP
A 5 HEA R E SEEFERZERRS, BT —#R2EE OSI M —. —F Lisfk.

OsI TCP/IP
RRE
=z MR
=1EE
EHE 3]
S Internet/Z
YRR
pa—— MO E

& 2.1 TCP/IP 5 OSI 4|2 &5+ 1% B

212 BEEEE
TCP/IP IR RELL OSI B T4 10 sF A A, AR LR BE AR, JF& HRE A<M




#2&E TCP/IP iRk R4+

WL, A, BT ERENERMRSLhRTE R AR, FHEISE I3 E AT
f. I OSI ZEMJ5e %, e R . BN R, {H7E Internet F A ZEILE TR B, B>
AELREITHI RS

gt H BTR R Rk, TCP/IP TN T Internet HH ) E R PMN, 7E{EF _EE OST E
2. EEFIEEZRNHRE, XTIITNENS ARG RS, BERALRZ R
P, mMAHT TCPAP SEEPRH M Y KKK R, EFRAmAREHEHELER AR
AR R E R

213 FRERRSE

TCP/IP j=4£ T Internet B FEMISLERH, &N SERRT KM~ E R SEAE, ARBIEREZAE
AT LE TR . T OST N2 MirEIL APl E, S X T —ATihEse
HIZEH, FEMRYE 2 IR A T AR L Y 3o

TCP/IP B H IAB. IETF S5HLA 1 51l i€ 51 i TCP/IP HIbR#EL, HAFZFEARFA
TR EN B2, EEEFEA — A IERRRAL A TR F &K TCP/IP #1f5
AR e AR e B, TR S, E—NRELESE SRR EHE
ETIBPAZY, PARSEUE BT ER ML R G2 5 0] LS HAb R4 EK) TCP/IP M%)
FATZhREEiE. 1 OSI WA & [ TH) B ALRBEAT MVEENA LA R B@ IR, X — R A&
5, R MREZRRE, HE2H TR FER —BAERNRTE (AFZ2=F) , 5
U—MMEAT, &8 HIFERERECEE R, BEENETY ERARTH~M, 5t
Wil RA KT -

214 M%KE

TCP/TIP I JZ 5 OST ZE#4 4% E I ThEe KRBT « 35 PASEPR SR EL L, TCP/IP
1 IP 5 OSI ) CLNP (Connectionless Network Protocol) , F FZEERETFH5 KA E.
TCP/IP KM 2g bag— )bk e N 32 AR EKEE, TCP/IP WM& g — I RGH 2D AF
— AME— RS HAR RGEE , (EX T [F RS AP 2882 LR A R M4 1) 258 (RS50)
s, WLZHA R AL LR Rl 3X7E R 28 bbb B 78 R 6k R 48 oA a5 i@ S T B, N B15
BONBRI. T B LAKIZHI A EERE, A S0 s A RE B M LS E Rk B2 H R R4,
i, BHEFZ AR IEET T IPv6 X —H i, LA ERRAWT BIHTFHERK,

OSI AT sE Wit hit 25 (B A [ & v 2B K, 0620 BT ik 8 F bk 65 4 5 2 (Authority and
Identifier) ¥R, FKAIX 160 fif (20 bytes) . {KHE OSI A L HEARAERIINTE, WK Hi
—NRGEELAAH 256 M@ FHbE, W H R A OSI prE XM &bt 54N T55%, Frid
W& bk B 2 HEE A Z IR TS D . TR KERK, FET BN EELH AR
g, BABKPIHEKE.

2.15 {2
TCPIP EAEHIZH A TCP 5 UDP Mifihil, &EABA MM EES TEENMR. OSI{E
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il E R RIAREERT, EERZSHF TCPIP ik, MEX T ANEFRNARRE KRS . H
1 TCP/IP f¥] TCP &5 OSI ff] TP4, TCP/IP [¥] UDP 5 OSI f#] TPO [fIZEH & Thfg Kk L A

s ) f, RERARMTHE —HER,

216 NMRAE

N BRI ThREM iZ A TH R H P ), Fei2TZEZ7 8. & R MNEA LT JUF:
2161 &ZFEEAEFE

TCP/AP K2 B FbxtE N TELNET, OSI T Kz F2 B FAnERR A B Sl 289 VT (Virtual
Terminal) . HTF AR ZRimHl&E &FES, FEIAE TCP/IP §) TELNET 5 OSI VT Bl
i b e R ERPR AL T RS (Negotiation) HLH|, 815 IR EE(E 2 /I, AT, FHFLHE
LSS5 (Profile) , HEMKMIARFRZ FA BTN RS -5% /7 i 2 18] (B A2 ¥

B T IE IR ThEEZ 4b, OSI VT At & umbl S BRI L TELNET £

(1) VT BECRFEMIFIEH, fln ASCH 4 74 (BELL) 5 EBCDIC HE% 75
FSAARFFIAEE L. 1 TELNET W) JGikAb P X 2R F /A A M B S R hRe £ 57 .

(2) VT BRI E Z TR B, BHlndE 2 um e L8 — N7/ bl B
o R FRIET RS .

(3) VT fepfefit—4E, =48, =4 B/xXH. 1 TELNET H$24E# i1 B~ (Scroll
Mode) »

2.1.62 X AH4EH

PL TCP/P Bl € i FTP 5 OSI il € B) FTAM (File Transfer, Access and Management )
ME, PEESRME TRACHLAIEIIRE, AR Mk, HRER, BocH4. o
BRI RAE. HRHT TCPAP F3fARE X EHE R R ERPAT A [F R G (8 B4R i 17 WAL
B Dige, B, SR FTP AJARIE AR — P 5 dE R 8 34 (0 IMAGE. ASCIIL, EBCDIC 55),
(B AN BEAE J UM R ) SO 8 R 2 18] B 2t 31T A gL e Ab B . OSI 7E FTAM HljsE XL T
— BB X #EFSs (Virtual File Store) , R ARIEN KRG R AL B AR, kA
B SO 5 SO T PR IR 2 $6e Rl b v P BB FOUSC A A Sk, R 7RO L B S04
¥R G, BRERE CHXXHRGS BILCSCHEFRIXT R R, HiklE T B i X,
CLAF AN [B) ST 2 55 18] %6t SC A XA EE 5 XA R AH [ 9 1) 2

DL ARSI R S, T OSIFTAM fE XX AR5t FE s, 20 5 K5 ST %o B2 il g 9
AR, BRI RN B R S5 5B R Ak N 28 AR SOt R, SRt 2R
[f]. W TCP/IP FTP, MHE % T LR R HahE, RN ETKSCHRITER, &R
(Compressed Mode) , $RLEHUZERN CHALRI Tk, FI-FIHME, TCP/IP FTP #£Lt
OSI FTAM 5T B E &

TCP/IP FTP 5 OSI FTAM 7EA R KITIREE IR B & 1E Y, HEB i # ARk 3,
TCP/IP FTP #1Ht OSI FTAM E ¥R % .

2.1.6.3 ¥R4F4EH
FEER AL ER T, BT TCP/AP ) SMTP K& REnt a3 5, Kk H kS8 7z . {H OSI
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Tl € ) MHS (Message Handling Systems) , fEIJgE Lk TCP/IP SMTP ®5¢#, HEFGE

WOLEER] 58 WRAFALFRRTIRER 2 S AT 0. LU OST MHS Arigfitmy—L& TCPIP A

SMTP &F KT RE:

(1) AI$E5E BB fF A2 BT 18] S BRI A BRAE e 2t CnBfk. & AF. IEW IR , FFi
5E B N A I BUR R (Sensitivity)

(2) AL NEET iR 4% 3 AR IR A4 2 IE B HENc A NBRFE B4 Bl ki
T RAE NEHRWIREA -

(3) HRMHEI A BAEER 7 3CF LS, MRt 2 HAh R 2 AR . ME TCP/AIP
SMTP 1, XHHIABHE R e — MBI SCFIXF, 5255 2 BRI EHE N F i & MIME
e

2164 M%%3

M8 E T, TCP/AP 5 OSI Wi IRE RBEFEAR S M 4% Fizffk: TCP/IP frk
R H R 1) P 28 87 8 P RT DA A A8 A5 WX B& P VR IE AT RS RE, 110 OST BAHE R B i3 AT A
7E TCP/IP HJiE/E M E PN 2z 1247 (PR N Common Management Information Service From OSI
on TCP/IP, CMOT) . [Hit, FRATHEHFREE SNMP 5 CMIP W% (] i) 4 5 T REAE ELER .

AL, SNMP Friftf) & —EmRimEEAT R AMEZERL, EEAHE. &
5 M EEE S, BATH B S RN AF B AE ) CPU BERE D T HEEREAHRE W%
%, HETEMLZ BRI Z2E KT CMIP. LUK SNMP 5 CMIP Thfi i) 57 7 # # 41
o

SNMP 5 CMIP #4R4LLL T R B FIIEE .

(1) M REFIRB AL (Fault Management)

(2) MKZiz TEREVEE (Performance Management) .

(3) MZL1HEH (Accounting Management)

(4) #EHX %K (Managed Object) I Z AL E 5 % % (Configuration and Name
Management) o

ANFZ AAE T

(1) BEFEBHL: CMIP TR LEGEEEAPITERE ML, 1 SNMP WK T
HRHIMNEBALEFE A3, BrCLFYMm S SNMP fIEi4h 842>, (EAEXH, CMIP EEE
B o B 5 Fe e T g .

(2) BN SNMP KA # (Polling-based) HIEEEMEN, B HH 2w B R4
EHE, MEAMPBKRBREY], AdXFrASEM% EREIEERER N, REERNZE L
[F] — AN BB TC v R B B X 4% B 2 05 . CMIP SR 3 T F 4 #) & B4R X (Event-based
Management) , #EHEFHREPZRI TN, BIE KA S48 505 B E A,

(3EFZ R : SNMP 5 CMIP KM 25 B E#R 2 i X R (Object) kKR, JFKH  1ISO
Bt I R AT S iE iR FE A 45 77 =, (BER-Basic Encoding Rule) RFERx— A%, B
H Bl SNMP XA 7 35  B R AF S 187EN, FUERrge e X HIXT R K& CMIP By
AesE LD

(4) M4 CMIP FIFEM LR EHIIGELL SNMP 5E8, nlR4LE i 2 (a4
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X (Authentication) « 17 8] 4%l (Access Control) . % %4 %E ¥ (Key for Enciphering Code) .
AL (Authorization) . Z4 HE (Security Log) FZ4EHHLH|. 11 SNMP 7EX 75 [ K1

) AR,

#tH RTINS IR =, EIEAE TCP/AP "R B S FFREE th k#h, HEEZITH AT
mERRE RIS D . BRIz A6, TCPAP b2t 7 ML RS (NFS) . .2 (Remote
Procedure Call, RPC) . HHO#EIERS (X-Windows) ZFHABN I &, MMiXEeIhEel] A
7E OSI & KN FbruE . Brbl, BRra —LMH & RIEEFIH OSI #h Rok it

BRI S, OSI Bl e B N I bRiE, KEULERULEL TCP/IP MIAERN ThiaE e ¥4 & BFs4H,
EHIGERTEERE NS LRGSR RER K. BT EAMEREZ S, ATaed & h FHAH
Kremid FES, HRERRMANELHZFF. o, OSI MR Eid B Rid%E, W
i B B2 52 B R )

FHEZENERLET#E T TCPAP MhillkeiIZesy, FLE 7 HA OSI LEHRAFFH,
IAAERZOE TP B RS2 TAERIVE ? BATIE ML 2R b i B HH 52 b fa) BB S5 Fh X 2% 2
T, WAFT—TFTHITIER#E,

22 B B X[

HHSEAMNSBEHZ 08 %, EMEPATEREENME. T LEEAFZERK
Mk, BEIRERIR MR I BIREIT R K. NBEAEE, BESRR g R
gt, SHSMMATRL, EMNTEINSHAES, 5T 4EMMPTFiE LB TE X
BAFZEZ LR 7E TP M2 K eIy, FHARH SR AR, XEZEZFANENTHE
VR 2 R el P R T 48 X 2 ) B P 2 42 1 . IRZE R SRR R 48 = B BRI 48 R, R
FAEMK. B2, HTIRAR, —SEGRRENDAERE, FHIbEERERE L TXE
AW B

B R T ERSANZE O ITRIRZE, Kk, Bl a8 RE ¥ R IR UM HIZ M A
DIfe, EREEF MM LIS T, BV RGERER, "l RKEEE 2 AR5
ITEERSETT M. EARDZETREHRBEG R, (HERETS MR HE SR
fre —ORUL, FRP LS EERS 24> 7 W L ERHR R K FH B 4% 2R 58 il

221 HHz=[FHITIERIE

2 IP TR H — & EHUKIE IP R4 F—FME 73— 8 EAUN, BR EH&IE IP HOGE
B b, STHEERE. mEXS AR IP 7R EREHR, EEiEE— GRS R KT M
EHREEHA, 1€ IP WOCGEGZERHA, HEHES 0N ITE IP ROGE2 H RJt. REFHKE
XAER B Ay, EHLBEE IP OGRS — RN “BOAMK”  (default gateway) H)# H 4% L.
“BRARIR” 286 EN ERN—PMERESE, ERELER — ML LR 48w 1 [ 1P
ik .

B AR K TP IR SCHE, HARYE IP #RSCH (1 1P Huhk IR 48 535, I FESERmE, 18
PR CGEH %K. FEN—FF, BEHSHEAE R D rE 52 HRTM, NRE, MEE
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RGBS b AR M L% £, BN, BEEE T — A ERHSREIER . BHFEEER ‘R
IWRIR” , FRABIEA RIEEME)LIER) IP R 3C. XFE, @il il ASERENAEER P 3

SCEHsE R, RAEE P OGRS “BRAME” B, XE—ggEx, s Cu

KA H R, EAR)H BRI RSO B 28 EF T .

2.22 HHIFHINEE

B T2 21 2% B 28 B A ¥ R UM g g B M K Ihae, A& 8 E2uA TIERE? %
KB BRI AEE B HSERENBEER T R —FBEARBRIT, 285G Jothigix
B H R R, BRHASE AR HRP AR, ARESMENFREHRIER T — s G
HAAEEND) , WREHBJAMENA RIESH, BERZITHEHES: B UHRTERHR
N RIS HRIER T — P ub s, WMREHRNG ERSERHSEMEE, RHSMitrdE5E
1EBAE N i o X5k A2 B FE R T (routed protocol) o FH LMEE AN HHIEEHEN
BRI R SRR (V. AHLE IP #uhk oA 211.65.59.36)

fEA RN FF FiZ4T netstat —m, B HIW FER.:

Route Table

Interface List

1< MS TCP Loopback interface
Ox2 ...00 03 0f fe 3a ec ...... DigitalChina DCN-530TX Fast Ethernet Adapter
AR TR O

Active Routes:

Network Destination Netmask Gateway Interface Metric
0.0.0.0 0.0.0.0 211.65.59.4 211.65.59.36 20
127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1 1
172.16.0.0 255.240.0.0 211.65.59.1 211.65.59.36 1
202.119.0.0 255.255.224.0 211.65.59.1 211.65.59.36 1
202.119.144.0 255.255.240.0 211.65.59.1 211.65.59.36 1
211.65.32.0 255.255.224.0 211.65.59.1 211.65.59.36 1
211.65.59.0 255.255.255.0 211.65.59.36 211.65.59.36 20
211.65.59.36 255.255.255.255 127.0.0.1 127.0.0.1 20
211.65.59.255 255.255.255.255 211.65.59.36 211.65.59.36 20
224.0.0.0 240.0.0.0 211.65.59.36 211.65.59.36 20
255.255.255.255 255.25b.255.255 211.65.59.36 211.65.59.36 1
Default Gateway: 211.65.59.4
Persistent Routes:

Network Address Netmask Gateway Address Metric
211.65.59.0 255.255.255.0 211.65.59.36 1
202.119.0.0 255.255.224.0 211.65.59.1 1

202.119.144.0 255.255.240.0 211.65.59.1 1
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211.65.32.0 255.255.224.0 211.65.59.1 1
172.16.0.0 255.240.0.0 211.65.59.1 1

14T, G0 B4R S H Rtk 2 loopback Hitik 127.0.0.0, #5383 loopback 1 127.0.0.1
IEIE . XEMERBA— TN 127.0.0.0 {8 P @EEHRE B F V. 8%, Huhk 127.0.0.1 %
EEN BB —AMEBRREED, BIFTER loopback #:11, B8 —4 % LB —FEATE.
>k B TCP ¢ UDP #1%1645 & FAEF IP A #R R B EA1E &, IF R ERI N — LM ERE T .
XA RIFAMRELEAEH—A “HB5L” PRI A

%4 AT, RIS B FRMGHEEE R 202.119.0.0, MPEE/EZ FRTE LAN IR
211.65.59.1 &k Z Bir M.

% 8 AT, ROCHI HFrHbbb sk & AL A S, M E#EIT loopback #11 127.0.0.1 Ki%
B AHL.

Default Gateway ¥iBH: 4487225 8& R A RIUEA BEHR 2 UL ACFF & Rk SC H Frith
bk, TUPKs f5 & i SCHZ4E Default Gateway

IR R R A E F A Bk B Kb R R, R HERE ORI, HTYEEIAR
B IR OB R B EE, BN ER %, A THERERR, BHEEEEREY
A sh RS S BRI R, HA G BT BT BB i B E A R A
A, BRHGEFEFEEBRERINARE EEARBERY, BERHRTEBEMNES T —B
(nexthop) W)X AT VFIEHAT. B ASE BE[E B AT B E N, FH4Ed iR 2 1B
B P 4% () PR Fh 2R Ak, FF R S AR R B R OR U E SRR . IX B B B P (routing
protocol) , #Iani&H{E B (RIP)  HBNE AL (OSPF) Fid 5 M 5L il
(BGP) 5%, ATKTES 6 =én TR

52, HERDATIN— AN e TR B R Lk e B AL A — 4,
% EH PO 2 AR A i ph e B R IR AR B ) N 2815 IS M) Bt R R I 7 ¥ o

2.3 TCP/IP & EX 48 M,

TCPAP & E X EMFHIRGEG CH FUANA, XBEHRMNER EINE—T TCP/AP #)
AR I 2B R BN B R BRI ThEE. B 2.2 7] T ## TCPAP Wil FE AU S AL E
) B B4

R 2 Telnet FTP HTTP SMTP DNS

EHE TCP UDP
ey E ARP | RARP ICMP IGMP P
S EREHTR
ik e =

by B = SONET/SDH/PDH
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& 2.2 TCP/P Wil &%k

M 2.2 HATLLES], Internet Pl E BEIREEFESR 3~4 2, B MK ABER Q
RIEA O F RS BRI A . -

FEMLE E, HihtfEZ i ARP (Address Resolution Protocol) SZ¥f IP bkl [m) 473 Hh kit
IR, Bz [ Mt iR 2 i RARP (Reverse Address Resolution Protocol) =CHRAp#E Hbhk[a] TP
bk Fr s W E PR TP REEESE 2 (A Bk SCAEIE R 555 Internet F X% i ICMP

(Internet Control Message Protocol) f&4ZEH 12 HE B UL KL EH/EE H 25 Z Rl K= HIE B
Internet ZH & ¥ /01 IGMP (Internet Group Management Protocol) féik—/MFEMZE FHIFTA
ARG HIE F VLY AT R 28R4

R L, R H| PP TCP (Transmission Control Protocol) $2{LHF 2z 6] B TH] [H)
ER ] FER AR RS ;. A P EdEHR i UDP (User Datagram Protocol) #24LH /7 2Z [8] B A
A SE T E B R SR R IR 55 -

ENHE L, Telnet IREEEET R (LmiiE) ]k XHAEHPHL FTP (File Transfer
Protocol ) &L H % 1) XA A& 5m iR 555 T SR BR A& 5t il SMTP (Simple Mail Transfer
Protocol ) H2{iL &7 B2 1) HE T~ BB A3 AR 55 5 i XA A& %t HTTP (HyperText Transfer Protocol )
PRALTTA4ERI M W AR SS; 1848 248 DNS (Domain Name System) 1 553844 1 IP Huhik i) B 5+ ;
HAARSS (Others) = #FFAth BN AR S -

RIRe P S B A S 1) F P $R AL S AP IR DS, 2Rl OSURM, % 2 AT 4L 1 ik 5518 i 2%
ERER L, HEd S ESLERE/E T AL,
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IP P2 A TCPAP MUk R BRI B TWHEREZEZ L, W ERHF#K
T AP R BRI, Rl EER SR AR B 28 BB R . FrA7E Internet A%
R BEEAR LA 1P B Ak L. IP IREEAFTEE (unreliable) . oA EHE EALE MRS,
EIEAGEIRIE IP BdE WA Db Bk H . IP {URELE I (best-effort) HMEHIARS -

ERFER, FATR LN 1P Pp ) TR R & IP B9 R R, B IP HiEaF
55 B8 VR 1% 1) S5 AH S Y A R TECEE AR B B HEAT A 4

3.1 TP EIT/ERE

IP Phil B H W ZREATSE (unreliable)  TEREREIE OAERS, RHERTH)
(best-effort) &4 RS . KA LAE H IP Pl /& 25 Internet b FIEHE /S 7T GE M 7= A= i
R BIEAER B . AT T#E IP B R E TAENLE], 205G T #E TP Wil ) AR R 3
RMEPAEGH—EARS, FEHARTR i R Ahx st

3.1.1 P BRI E TR

MEE 2 BEATLLAAIIE, BEAS TCPAP Wh UK TAE#S & ABHE A5 5 R HLE N FERER
IP it X — R B . R, PA—AMEZR A LR BA 1P P isCEE fife gt 72

BINABBEGHIH LR RER TEIE, WE 3.1 P, AT A XFIRIENTREE
5—H{EMH% B 1 B XREE. MAEEHGBEETEREE XN T ERERAE T —i&
frAaBER? BATERSFNEERE—IEE, HFEGH LSRR ARt (FlindtE
MFHERE) MEIRAEL, REBEEEOHEERE A HREM. IS A FIBRE B ER TR
S EIERR A. B REHEIRR A RIER B T IR, TEERGEHSER
A THRESHR A. Z£8HF A, EHKEIZEER B R EERR, XIKiZiER LLUET LM
LA, WRE. KE. WHIE. SRR RS AR B gr bR S 45 & BIA F]
HKIXERE, IBAZRMEHHZER THRE B. &/EHER B HIBRE RS GBS 2 21558,
=5 T AMAS A BRI T .

BATAT LK TP P ) TAE T FE NS AR L BT LB, BTz MR IR B . &,
T 3.1 X EEREN RS (TIEW. REHRE) , BHEELREMN, 1k
MFB RS EE & Internet. fERIET, FHLRGE W ERIEBIEHS T HIEH B 1,
REREHEAZ A TP P (BIEER A) o TP hBCKHEHBE AR 1P B (AR EHITE) FHEEEE
ARIED| ML TR HES) » BN SBEIEAER IER EH M. EEIR
7, M &R IP B 5 SR IEH B b BdE A R IES EVR S . XEEANEEE
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FHEIEFE R T -
A‘rﬁ Bt
BIX
ﬁfﬁﬁaﬂiﬂgrfﬂi—ﬁ;$>+/Nlﬂmﬁﬁgﬁﬁ;ﬁﬂ
HERA HIERA KRB s B

K 3.1 B ARSGEHLETRE

BIR TP Pl B TAF R 55 ik S AL, BEFESRE—ER X

(D Efigiad s, EHrlREREr . & 3.1 PR A RS RS HER
RIE BB SRAE 1. (BFE TP BN, REBEAFRIEREGRMHESL, B LIRS TP PhillAb .

(2) B Tar, Aeda, Eﬂ«l%%ﬁrﬁﬁﬂﬁi M. 7E IP Pl AR B
AR — DR, Refd KRB ERR M.

(3) £ 3.1 7, A RME B TARIKXKE A GEEFTAER —EF, RefE ML
B REBRARXEITHBMETFAE. 7 IP P ALK FHbhE IR0 H & f— 1
o

3.1.2 IP MY I

IP P B TAE P EE T IINEEMS.

B, IP M TAEXN R 2R . IP PMUTEAEEHE AR, RSB HdE a4 5 1N
RAEEIRE, A2FHREAFFIFRCQZEERR. Fit, NEAE 8 F 5 20E 5 A5 R]
e AR . TEAA IP PR A T FRA TR0 B TP B tnfrr b EE R HE . 1

HR, 1P thilisiE 2K SR ERifL 2 H . A IP Prilib ZRaE s R AR H1 4L
EA L, JERERIE LA REEIE AR KA. HPE AR EEE 3.2 . ik
PRI FE N BURAE S 6 TR

&G, IP iR R AEA AT SEIE AL B IR S B WMl . IE WS I Toik#d —E, 1P
AR A B k&£ 2 H BHb 78 TP Pl A — B E BB R S EEHLHF SR2 W A 22 5L
P TVEARIE IR Do

32 IP 3% 3t

B AR, 1P ViR £ IR 2 B AHh, 50400 20 B 98 38 7= AR 51 200 B0 1 b
hb. TP Hihb R —Fp H —#tHER s ik, © &2 Internet £ EHLFIHE—F5H. Internet L&
— & EVVERBIR T —ME— 1 32 AL R %, XA RHGE IP bk, AT B TARYE 1P #idk F
HEIRR ZHBEACER T VL, XADEEE 7 AP : P4 ID (netid) F1FEAHL ID (hostid) .
T 1P £iE ) f515 2R #E 1P Hubb#E4T /Y, DRIk TP ikl 25 #4080 2H 25 )5 B M 5l 2 52 i S04
LRI . Ak, IP bk S T —S 8 2ER, BATEARST i CAE A
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IP #hk4r N A. B. C. D. E 138, WK 3.2 Fiox.

01234 8 16 24 31

AZE |0 netid hostid
B3 (1|0 netid hostid
c3E (110 netid hostid
D3 [1(1]1]|0 multicast address
E3E (1(1(1]1]|0 reserved
B 3.2 IP itk

ME 32 8 LLEY, HEIP Hbtd, HaffEHEHRRIIU3E, H D Khhb 22t
AR IRM 2 R EPA R SRR EAERHRMN =T . A, B, C =38 IP #hlt#h =%
Rk HibESRAIFR IR netid A hostid. A HibESRAIFR IR T iZ bt B & B b bk 25 .
netid N2 FEANMERFIFRIR, PrA netid #B5rAH R IP #HibE#E R T F—1M%& . hostid N2 H
F XA A — AN 2% R AR EFLFRI R . FE SR @E S A EL, netid BRI TF 14,
hostid M &7 #R /R I EFTCHE, 2 TYE ARFEVIREE, IRATERHE UDP #1 TCP B AT
STtb. BT IP Hbht Al EiRMIZEH), FrUAMS & EE R 1P BiEant, HFEELMRHE IP it
] netid $RE)1Z 1P bk Fr/@ B4, FHiZ M4 F H 3 & AR IR hostid HF B O kK a4+
FIAE R EWLEL R & . X S5AEGHE R 13 RS R R R AR .

BAVEREE I =FHKHh . N AZRBRENTS N AL By C =K. MWE 3.2 Fr]
PLE R, A KL netid F840 %410 hostid #5430, 1 C ZEHhhEA) netid 143K 1fif hostid ¥43
Mo Rk A FEHbHEERRAIEE /D, HEAMZE PR EH R ST UURZ, 1 C ZHhhkfE
NI %, (HEANMEREEVAREE/D>, B RMBFETHENEF . ZLXFES N
T4 IP HuhE B YR, 18 A RFUAR A P45 v] DL AR 2R 50 /) TP Hohk, A% i Ak IP Huht
IR B R AT RIS R — N KRB, AR LAMER A bk, NAF IR F
I EN & B, BT UMERH C ZEbht. BT Internet KERERE, EHFEAK TN
A CEML, SR IP IR ERN 'Sk, RINERBEES S HARR IP kA, &
fiTmr AR R R 1P Hhuhk B2 .

BATE T EXTHI =28 1P bk # hostid #— B . @FEEMEN 0 MPraf&inN 1
) IP HebE B R F TR E L, AEEARB AP ENM & & . FrEALEA 0 1 IP Hy
HEFRARRBEAN MG AL, TRTAAE Y 1 F) IP Bkt N SRR IRM AT

Xt netid A —MEEIRIE N, FUZFTEAME N 0 B netide IXFERY netid HI SRR A 2% .
XX T AR A 7 B AT I A A ENIE A M g skt ) ENLAEE B .

3.22 IP BT
T IP Hihb 2 —> 32 (A%, FrUUR 5 oRME, 7E IP P A sEEl s, IP Mk sli#i &
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N—A 32 MBI EL HIXMRARFTIEATEANRIFEE S22 BTed IP 8k 87 AV H
BRI A e . BPFEE 3.2 RN B A RIIRFH% 32 A0 M 4 A 8 L, B 8 ALY
T+ HIR AR N — A5 . 0 TP ik

11001010 01110111 00001001 00011110

MR N:

202.119.9.30

XFRRATEET ARG, 1212 MASH. & 3.1 &7 1P bk bbb e .

*®3.1 HEIPHbubaYbIESE ]

IP ftbiik 251 a /\HbiE B At
A 0.1.0.0 126.0.0.0
B 128.0.0.0 191.255.0.0
C 192.0.1.0 223.255.255.0
D 224.0.0.0 239.255.255.255
E 240.0.0.0 247.255.255.255

ER3LH, BIARFIHET A, B, C =ZKHbhthp &bt . &R 3.1 Fra]LLFH, A.
B. C =KHbtBEAEOEFA R GERHBHE. Hlin: A ZEHuht 127.0.0.0 ZBEFIH . X&F i
bk 127 x x x B AR FHAEFEIFR (loopback) Hitik. Hirkhht R 127 xxx HEHRG RN S KIER
Mg L/, mZRERIANL, MiFrgEEERE— MR —F. BN BN T T {E
TCP/TP HIMak S 2 FE [A]H1E o

3.2.3 ¥k IP Mol 245

FRHEXT IP Huht B FEAR, FRATAT CAXS — L G RF0RE H § IP bt 24T B 1594, anfE 3.3
T 7

40 A EH
40 hostid 2 ] 25 ) AL
netid 40 REEAN M
netid 41 netid M4
127 HE GIEAN
41 Al T

& 3.3 RepkHE TP Huhk
FE 33 FRAE T netid A1 hostid, AELEHubEZEFIFRIA .

3.24 P HultEYERpA
IP HihE R —FhE MR IR Mo, BLRERA M F OSSR bR R AR, ETF P %
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BB L. B IP bt fFE B CIEE.
B 5E, IP HhEbR IR LS EHLER &5 Internet RIEEEX R, AR ENL A& A

] & FrUSENN - MIEBDHE S —MREN, TIRAK P IS LB ATEE, FE

EHEE —NEH P bk, XA P Hibk R B T ILLE BT AL 4% i Hudk .

HIk, AFZKIP Hultz M E R ZERCEIRT 7 RERHLE. 22615k, —PDPSFER
HIA T FEE 300 /N IP Hhbk, —/ C BHbhE (254 NHbbE) A9EH . FHPEA C bk, 2
TR A E K, HEXFE—FK, —PMARMARNANFERMNE, 87T EHERAR——
B bk TEEFE -ADEBEHERT (AFEEMNRTR—AEE) o H—FiEkEFELe, B FEHht
AT T E wERMLE, 1 HEE—ANMNEH, (HREIXFEAIRTE T 65234 Mkt XH—K
BAZT 254 NENBTEIRAE—/N B S8Hbht, XAMERRE LT . Bk, B Z&Hhbk b A
HEEEZFER

IR, [3—1MHLR C BENEY K, BEREFEXENNEFIEENS LR 1P H
bE, MANERENSHREREMEE#ITESR RBRESHE.

(HX S ) @A AR 2 T AER . TG 1P Huhk B & Fh R EA .

3.25 FMEFAR

Xof TR i SRR ) R 2%, — AN C BR) IP bk A A, fER B 2809 1P Hbhik it iR
o MBFEHZA C RHbE N &SER —NMHEBFZIMLEE, X&FEEEHSEFREBHERS
¥ K. XA BETE Internet & JERIVIEAFH AR, {HEE Internet 1) KIEKFE, B2AMIZE K1Y
%, FERZEHRET . BRHERSEMASAXER —HREAFMLG, HIECHIZ 8B
H. M Internet FJAEERBEGZNMNEBFIHLAN ZEEERE MM . Fit, B8Nzt
E—3EE R IP Huhkya

B M AR R ES P ES ) (netid 1 hostid) H) IP Hubik4r N =)Z: netid.
subnetid 1 hostid. subnetid 1 hostid #2& FH J& 5% TP Hudik ) hostid #6434 E PS80 15 21 . (A 1k,
57 B RE IR T4 1 AL Y TP Hihb3RAY . TP ik hostid (%, e 5 HE
ZHITFMAFEN. AW, TMEADTEHEIFHEFVAEE. 2hrtb, 2IEFEHatr—3F59
ZE TR 5 subnetido 7/ H-F M IDFRIR

FRFERD 2 32 7 — i H1 %k, PSS 1P Hubk AR iR Ag =X — 8 - B AR iR . 1™
FERD 5 1UF N 4% 1 )3 2R 4t 1P Hivhk i) 22 /DA VR 501 P 28 A0 - X o 3X Lo 57 85 FR 03 e ) X 265 iy
%o FTHAARRFHAREN, EEFHTIRRNGESHRMZEN 1, EVHEAO.

BIRE AT NS A LU — N 280 A2 AT, (BERRERER, BI—M%g QG
YRR, R, —BiE T NEE T AR, A4 M &1 AT B R+
PR ER 2 — R . AT WARX /MR S, VLSM (Variable-Length Subnet Mask) £ ARFLN iz
A . VLSM Jo ¥ —> P 4548 F AN [F] 1Y P 28 805 CLIE N AS [ IR 7 R ) oK, B — MR
[ TP bk 73 (8] 487 38 A B8 A .

AN T U VLSM FIEESER, BAIZE—M 1. RIE —ANHR M2 HE AT PAE A
—~ C KLV E . (HiZMEFTFEZSTNA4NTM: T A, T B MM CFFM D, @k
AMEH VLSM, 2 /b B T R & B A 255.255.255.192 (11111111 11111111 11111111




3= IP WOl

11000000) . XFEHALR) C FHHEBi R T 4 NMERDETFMN, ENTME 61 ANrTH
Hunt, HEPRENZE T A FE 100 6 FEVMEE, TR BA 50 §ENAEE, TR CH

D #1420 £ 6 ENARE . SR AN TS ZREFTHE, mawm vism e Cio

RIFHIfRG, NS X R N A R F 46 e SRR L. AMRBOZA LR C Rkt
N 192.168.1.0, HB2ZZHLRKIF MK 577 N B 3.4 Fras.

FA
FfERD: 255.255.255.127

Hoh9GE: 192.168.1.1~
102.168.1.126

FMB
FMHERD: 255.255.255.1924

hESGEE: 192.168.1.129~
192.168.1.190

FMcC
FMHERD: 255.255.255.2244h

HESG . 192.168.193~
102.168.1.222

FMD
FMHERD: 255.255.255.2244

hESaEE: 192.168.1.225~
192.168.1.254

3.4 VLSM R4

ME 347 LEH, FM A rJPABEG 126 NMiwm RS, M B ifEH 62 MR8, M
C M7/ D 7] 53 HI B0 30 N RSt XFh-F XI5 7 EoT W B E KR ML

3.26 BMEAR

B IRE T MR AT CAE TP HihibAS 25 R, Hib 2R AER 1E 1P Huhtk BIREIFER .
RUONARART — /N ERELEE I 256 I ZE 75 2248 B 2eHbl, Frll B ZEHhb 378 #EE B U AR,
il C ZRHHEENBABIN o fRHIX A R E) — D IMEFL R TEBR 1P Hhhb SRR s e . HE
e PNELZRHIETEE, BT LUK H o i gy — N E SRR IR 4%, (d iRk B U5 2 78 7 i A
o B, FRATATCUK JLANESER) C Bk &I FE—&, BA—PNERIERN G E, X
FEXT T — 1 o) 285 RS /N T Z AR ) 2H 2R 58 mT DA X N b BEJE R T o X PR ARFR 2 N N+
ARo CIDR (ERBRIAREH) HOARSLHL MR, EAMEHER 7 1P #bkRBI R8-S, 1P
HihE 18 2 7 EARBIF A, B HE /S T B B as B R A RN, fE TP HdR R R R AR
EINERL

Sfr b CIDR HIE& R TR S EAME . ETFREARF, FREFRREHPE S
ZHR%: netid A1 subnetid. H T netid /& 228 1P ik B ) netid, 7] subnetid #2 J& hostid # [
— 8R4, BTPAFRIEAR R e ETEE 1P kb i 28 3017 %) 40 10 AS Beks 2 A M 28 33475 3F
CIDR #7 MR &t — ks . EX 7 MNs R R oa 38—, AmelX o,
HXFMIR R KEAERS| . /£ CIDR R XN T MR IR Z M 5. 5l a0
192.169.53.27 J&—A> C ZEHunk, @ RxFHN A 7 MEARN F AL 255255 x.x, tHE]
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F IR R EHE /0 2 25 A7 B 40 A% B CIDR AR, M A LAk Z 7R 07 192.169.53.27/20,
‘EhRRMAE R AT 20 LMK E S, 5 12 AR ENEE S . BB A Z Mkt i Y 2% ik a2
192.169.48.0, TMi%ZM4E 0] LAAEYN 4094 /N RS

M RG] F AT LAE H, CIDR AR IE I 1 B M 4535 0 K B R IRTE & AR bk 35
B, Mifofd 1P #bE1S 2] 7 EINE ZEI R A .

3.2.7 FhBMZHbL

AR EX AR : ENHSARMNEEE A T TCP/IP £oR, HIFEAEAZ| Internet.
MBEIXEE, ZHELARNZA] LUMEREMEEBAR IP ik, REEHAZAIFRIE IP bk AR
BiwmT, (B2, ZAHAAEESTELLE AT Internet. K, W1 ZAHLR M50 # A IP Hubhk A0
Internet _ A ZR{E A /) IP Huik PR 1, H G B8 Internet B #h L AU HR N T A R4t
[ TP bk 3 AT48 S0 A 5 B A4 B G B AU M AB 2. v 1 8 R IX PG L, IETF 2 A M AL B,
C =Rk A B H — Btk y6 [ O B8 I AE BB 2g ik, &A1 150 72

10.0.0.0~10.255.255.255

172.16.0.0~172.31.255.255

192.168.0.0—~192.168.255.255

XLt O BRI THSRAR IR A BN 45 1, AaeR K15 H Internet, [KJ4 Internet b 2%
H a5 2 N R  H sk 7 _EiR =ANEE AR B3R .

3.3 1P #3E X

RS E TP BEE AL A AHE R
3.31 M EBFMENFEDF

TES 48 TP R W ARG N2 A0, D B B A AT FE AL 3R~ 7 NE Z 5 & TCP/IP
WEFERRIXEER,

EirENS, BEANBEKERMRTT, 8 . BEEUREHLERRBEIEEPA
F, B 32 LB 16 BE 8 1 BH. 8 MEBAMKE NEE—NFTHER, FTUER
THEN R RERSE —FER) . {5 16 A7 BEEUM 32 A7 BE L FEH 2N 7k T Ron, A E )
THEAF N RRERF R ZANFHRBEBRRASFER . A RN FH AR Z R B E
[ROLHIFT, XMFFFFRON little indian 75 A B NPEE & A7 BE 57755 R N B E R R AL
I, XMETFARN big indian 7. FE, R EEGEHF AR RER G RKIES B
Itk vT GE S AE A R Gxt F) — BRI FRAE AR

Rk, TCPAP hisC LA —FM G — T F, PARIESF A BRI EVLEE X B3
AAHFI B ERfE . TCP/AP WhiHLSE T — Fh P 48 b HE 7 45 177 SR 3R B U0 25 Fh 5040 O B Y 4
X AL ER S HH A% 7E SR B0 B B SRS 3L A B B B B Y 48 e i N AL E LT
G BT EAR AT AR, FRE, VUM ERESE S s e EdE BT
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BMNEWFHEHRAMEET . MEFH PR EBRHFEENM LI RIE, HEIER big
indian J¥ .

3.32 IPHIER

IP X TAERIX R EIE A . A MR THECREGE I —FF, 1P HiEE bk
MEAEAR. B 3.5 2 P HIECEEER.

0 4 8 16 19 24 31

fAk | kK | BRSER B
FrRif A F Wt
Time To Live 7135 L ER AR EE N
JRIPHhHE
H TP ik
IPiEI (ZnsRA)D
i

K35 IP¥EAKR

ARk 4 62 FHR AR AES, JETH IP RAS A 4.

LMK TFEHKESRRZ 446, ERRELRKE. XEMEERMZ 32 6. NE 3.5
ALLVE W, IPESLFRRT IP &UFES, HAARMFERELEEN. FHMNP EL (AR
PRI FB) HIHKER 20 4 8 i F. BRIMLIKFEMNZN S.

BRFZERAH TEANPHEAKNKE (LIS AMFi) , ZKEAFAOLANEELHE.
HTFSKFZEBERA 16 67, Fik P EIEAQRBKER RN 21 (65535) 4 8 fiiF.

PR FREM A REZEKE IP BB A EH 3.

TTL (Time To Live) 7B KA 1k IP & K 7E Internet . PIZE % fH 38 AT e < H
FREMERSFEHE L. IETRESIIP HIEAKEE NP RIE, HFREASHNEK
FiEs ) IP IR AEREE, HFEREASFEMEHIR. TTL 7] PACRIER h 4% B8N g b
N FKITIEM RIS . FHFERIE IP IR E BN L &8 —4 TTL . FANZT
BtRA 8L, FrUAn]geRIE RME 2 255, BH#si: & IP Rt 2= /0208 TTL FER 1.
PGS A RS, En L% TTL 5% IP R A Z g as LB AR S 4 TTL
B0 B, BHBSHEZEEAEFHFRE-MEREELSEECAE A, XFE—4 1P
HIBOAELETREL 255 MEHBR EESRAHE KR XMARIE 7 B W KA 2 K] 55 5 4l 1= A
A o T 4 0

L FBARIR TP B T OB Sk B VR sk ) _E B — AN U el S A8 48 H bk i R
AN EEHIAE, W UDP. TCP %.

SRR AN F BN T ARIE TP R L8 e Bt . HatHE vk 2: B2 sk ki
MEBEEAN 0, RIERIP LD AZA 16 17 (MNEFF) o« RIEHHXLE 16 7747 — 2k
AR A . THEERAEREA T B, BlE—A 1P BuEan, ZEEIFESLGRRIGM,
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5B BEE @R KR AT LB . W R PR GG AIAS AR [F] A VR A 4 o B T 46 9R
IP M EF ZEIEE. FERAKZ, P HUOGHE P BRI, AT EHEX

YV HRA. KRR A TR B R TR, FIR il R T LSRR A E TR

WAHE T,
IP 3% 101 B A = TV BA .

3.3.3 HRSEZEH

R RE 7 BRI E N 8 7, X 8 fArFiRE 1 7z IP R BRI AL E 750, B 3.6 ZR3FR
T B A R 3K

AL D| T | R | C |#H
Bl 3.6 MRsRETEEN

B =2 — MEENFE, FREEEHRENEERE, HIACH 2K, D. T. R,
C Moy AR R/ NER . REHE., e MK/ T, XOVELAH RN 0, &
ZWBHFP N 1. REEENLE, RERXUMMREMR AL R gith# B EE A
P JoR BRI AR B B SR B, X FEARAE B SR A S R B R 13 203 2, RN TP Pl R & —
PR AL B 0 AR 5 O BN, T 3K A i o B PR 6 2 00 7 AR 1 2k A S 2 AR &% .

334 IPHEIESMNSKEES5EXH

IP EkHEH N KFE, ZFEREGERAINEREN 65 535, FHik IP FHELMEAK
FERLZA 65 535 N 8 fii¥. M, XMRHEIASLE LERH KRS, (BIESLRRESHF,
HA BI—NEERS, [#48 IP RO E LEERIXME.

BAV BT 1P HHE B L Prfe it B R BHX N R @ . KN IP il B B R E R L E
R FEVEMNEHER, CRBERRKEZEML ESLH. 5 IP BdE 0L R & E 2
TR R JE V) FE X 2% AL S Th BE Y o 3X 2 38 K TP B dim 0 0F A s B 3 78 Wy PR 1 )2 O 3
PE iR ST . B 3.7 i EH T aX Rh

IPAR 3k PR SCHUEE X

| |

ik i X
3.7 1P HE QR Wi 1B 5

TR Z Y45, ERXS E R i K A BRHI, My BLiX AN PR &I KER L TP HdE K EE IR
il 7N o A ER P 8% F 3 A PR fil] R it 5080 X 388 &5 # AR 8 e K A% % B T (MTU, Maximum Transfer
Unit) . i, PAIKMIE MTU R 1500 4 8 fir. Fik, Wi P FEOHKERTHHER
MTU, XN EFEEEAgEERE—DEHFEWHE . mMET IP B EREA T R EERE
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WS B 5, I EA G IX ARG R IN S BB i

NTEWRZEE, IP WUER T EEAK R, XSRS RERZENRE 4 IP
iR QTEREE—NEEENE, SRR LN KE AT MTU 5, 5 E 257
b TR . (XS ER R EEEE RS, FRIXER B A AR SR IP R
SR IMEEHE STER A ERA . FONER B 2818 7T 58 7] BT E B 7E P Rl AS [ M o FI 4 BRI 4% |
(AN PAARMA ATM) , IXPEMMZE MTU RAT g8 R AR . 23— IP HdEE M MTU K/
W48 RAE MTU /NSRS, TP BUREEEMAR MR LT . FERENZE, IP B4R
L4 Fr Al BETE TP AR YR B WA 45 6 th 28 B R A, BEAH Ree7E His BN dtiT. &
e R SR, FHEENBXMs 5 EHYLE .

N T HBHXFHLE, FIEE—AM T, FLAXAMEF A EERSR#IT U . B 3.8 B2— 1
BIRER AR

MegA. PLKM P2EB: LLAKM

H1 RB H2

& 3.8 MRIAIF RG]

EE 3.8 H1, 2% A FIMZE B &2 LA™, MTU=1500. P/~ 2% 2 (8381 N4 C A,
Mg C B MTU=720. IEMREMNE A BEH HI ZERE— IP FHELLEMLE B BIFEHL
H2, XPEAEEPEIEK 1500B. 4 IP HHEAF SN iZE 1520 4 8 A7, #ankE 3.9
FR7R o

4 5 TOS 1520

7548 0 0

TTL Bl SRR BN
H1
H2

Hri
len = 1500

B39 Hl &K% H2 HIP HiEw

H T XN AR K E R T4 A ) MTU, Brbl H1 89 IP ¥hil & B H 0 K 54 6
WA IP FHROX BT A e, SN FEaSisr s h—A 1P HiEf. E
3.10 2 3.9 RS H BB EEE R P11 1P2 AR,

SR EREIECEE B CR IP LR, HellRiERKEaE A FREARA
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1, 3XF0E] T EE 2 e B AR — . — > RIP MR B &2 vl DA+ 25 KB N E
EisH
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0

4

10 16 24 31

frd (1~6) i A (1) 0
HihE2EE (2) 0
IPHihE
0
0
E& (1~16)
BEZIE0 LLA24 207 (kR i)

K 6.4 RIP 3B &R

6.2.2 RIP B IT{EZIE

FATARYE RIP v BCHI 2 AS R B [8] B Bt LA R X AN [R1 RIP £ B B9 W MR F & RIP 1Y
H LR

¥1aa4k: RIP U s30T, EScHllrig b4t as) iz n, HFESMEO ERIE D
EREEA, ERFAMBHSRECERHAR, 500 T, ZERERIES s S
Mo QIRMZE SR A, XMIERE T A KIER . B H UDP in M5 & 520, iXF
RBIFE RN STV 1, [HHh R FEBEN 0, MEETERBEN 16, X —FE
>R 7 — i 56 BE B R B RF IR SR B 0.

FIENER: WRZANERZRIA SRR IRER, A2 8% i 8% woRs 56 B 1B F R RIS
EERE. BN, BAEERERPEE R WRGERITEHAERR S, MR EER
B ECHME, BURKREEEN 16 (BEEN 16 —MN “LHKR” FRKRE, EEWRE
A EEEHBRIEEH) , MR [EIE N

AR N EmE N AR, ATRESERTM R . ATRESHIINFT R, X OA KRIEAT
B, B O RIUMER.

ERAR R B 30 B, P EER B B AR i e B R R R AOIE S M AR EE AR
FOEB R LR R (CERORIM B, BOR RE SR 0 mUBE g A Ho At 25 2R

R R B —REENERERERWE, I EEITER. ARERKIETCERHER,
i R B RE AL R ERWHIRIN . B2kt AR 5 2 RRIER 5. INRIz1T RIP KRSt
R — R BRHTE 3 8P N REHT, Wik ZE B EERERTIIT K (16) , FHhriENMER.
XA CATE 6 A 30 M BT [A] B i 2138 5 2 6t A9 B R4S O BE 8 1 73 60 7,
Mg R TP IR iz Bg i, PAORIE 2% o B R A AR R T

6.2.3 RIP i BIELPE

RIP MM ERKIRWE S, HEA WM. 5%, RIP %A TS, Fithik
(7R R BARKTTE P bk B8R A —SSCH il EIef RIP 58, REMZED
HIPI£g RS, XA W REH . HIR, 7ERSHASEREErt R EMMRfE, HEMICH —BEZ
BEFGE k. XER AN FHE/L. EXBRENNAIR, TS kARBTE. LI
RIP B, Z0RFAR 25 0 o 95 e >R By LE B PR BR B B,  FRAEHRRESL . KRBy



FO6F BEHPMU

B R R AR T A — SN R KRR RN, FE&EAEN 15 WERE 7 AT LMER RIP
1] e 3: 0 A

6.24 RIP2

RIP2 J& RIP Pl HIZE —ANRRAS, ‘Bt RIP ¥Rl 79 /(B AT LARI RIP A 1 3%, ©
6.5 7& RIP2 HI%aE .

0 4 10 16 24 31
4 (1~6) A (1) % e 3
HihkSER (2) bR E
IPHihE
F MR
Tk
FE (1—16)
0] LI 2440207 (HhbERR-FFE)

6.5 RIP2 HIEIBE R R

RIP2 &A% RIP MR RN, REKEREN O KFBEMT T —ERE L.

BRI AZ RIP2 PHhCEEBIRIARIR, Efft TRRMMEERRREE, BRIEE. ERWHE
— P EEHEBEF R ZA RIP2 PHXEEH] . BEHAR SRR T SCRAMEM S AFER . B
i E —/> EGP 8{ BGP I H A &% AS 5.

BRI T AR S TAER A IP Hihk . F—k IP bk F8BH & 45 B #) IP Huhk A%t
AL IZ AW ZFBON 0 BRE KE H b BR8N 1% K25 K% RIP IR EE R 4.

RIP2 24T —FMfE B S HHLH . ATLAFEE RIP BHEGKIET 20 FHRIBLE RN
Oxffff, BEHIRCAH 2. RIMHFHIHR 16 FHEE—PHXOS. BfE, RIP2 R T #5h,
B2 HE, X0 AR A YU RIP2 FE 8 EHLR fdE.

6.3 OSPF FFa 42 %124K %

OSPF #F& RIP M5B — AN A M. A1 RIP A FRIF 2 S E 25 ISR R E
e EWIRT RIP KIFTEIRE]. OSPF 5 RIP (ML R HAMBEHBID BH —AMAFEET,
OSPF HEEH IP thill, AR UDP, WA 6.6 Fiix,

OSPF##E &,

1Pk IPEHE X
6.6 OSPF H iR w i) & 3%
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X7 F 1P LB R A 7B, OSPF A H H CHE.

A 7E OSPF &, AT — /2 NXI®K (Area) ML . XIARE X —1HIEB ARG HT

Cis) shenmRRSMMES . 1 OSPF g, LA — XM, 0 AR RS A T, R
BT 20X, ARAREE 0 X%t — AN X i % Has (ABR) E#E| X, 0.
FE—ANX kA, B A8 AE B R A A e B BOR S IE 2 LSA, F & X 1 — /NG — B
B, FRNEMIIRESHIERE . X2 E#Eid ABR M HEALSA X5 —i e WM& MR RS (S
B FMHan] MREE A XA E Mg RS eB8E58, EEREKX
AN LR e 3% AR AR R B B . B8 A BB HME B R5| S diEid A 1E i X 800 5 2% 1
o 218 F — AN X3 ) 45

VEN—FhEEBCIRS MU A R EEE R E VMY, OSPF B E LT RIP K% 4.

(1) OSPF Al UAXIEA IP SR BTE S BRI HE. XEWEXN TAEMR BB, 7L
BEZNBEHRRI, BRI FE—A TP IRFHRE.

(2) AEANEORKR—ANLTEEWHRH. TeLBEEH R, AR, TEE AR
MEERIFITIRIR. TTLASEA IP RSB AR IR— NI Z A

(3) H4xF[FE—A H Wbk 7 765 2S48 [F) 5% BB i, OSPF 7EIX 5% i E~F35 47
AL E, FRZAMETFH.

(4) OSPF ZHFT M, TN 588 % B HAE. X SER —MEMERR IP
bt S BN AFR KD TFR . Bl —ANFEVR B A EE 4 1 TREEFTESR. 3Rl
ML IP Huhk o 0.0.0.0. IZERERS A4 0 HEATIE S .

(5) BRHAEZ AR X S AT EGmEA — A 1P bk, 2 ALRmTMNE . XiF
A L4 TP Mok ——IRFE R % B R —Fh BT IR .

(6) KM T —Ffa B RILH] . 7T LR F R RIP2 HLHIH %4 € — A4

(7) OSPF KXHIZ#, mMARS #HEX, LA SE OSPF MRS iH.

bE & K& W SZFF OSPF, 7EIRZ 4% OSPF ¥  HUAX RIP.

6.4 BGP I FM Xl

BGP & —FMAFBIE ARG RS2 S ATEGERINTM . BGP & ARPANET
BT F 22 EGP FIEUR S - BGP I X B R AALTAFE AS R th 8 2 (B AT BE th 5 2
BERMIRIE. BGP fERIE— BRI [ A R RN S8 IP i 2R)iE H Bt
R IEH AS FF)R, XANFIRROVERAE. BRREEELBERHK, FARE
RIB R AR LLT BGP BRI H ) AS % 5 B a1 R0 8 4 3R 2% O HE R

BGP R4 5HAth BGP RG22 B HM 25 0] BIA(E B . XEAE B AFELIE 211K X L 4%
bt I HIG R4 AS FHITA BRE. XBERREUME—REBRGEER. RE,
0] DAARYE = B M BR R B, #1107 BG B ORRG . B0, B— 1N BEE RSP R P B3 09 A Hh R
BNEIRE. £HBARASGY, AHRERAEHERZIETZEERENRE. Wi, H
{98 IP Hutitsk B i IP btk prie e K =N FiZ HI6 KRG . HoAh B 7 E N R AT i & .
{E Internet F{# F BGP H—™ H B 52 /b il it i &



FOFE  BEHPMU

] LR B YR R Gt NEA T JLRRR 2.
(1) BAEHBRSE (stub AS) , ‘EHHAMBBRGR G ENERE. stub AS AFAMAE.

(2) ZEEBEE RS (multihomed AS) , T5HibEKRGEL R, EiEdkkx €.

TR,
(3) HiEHIG RS (transit AS) , ES5HAMBEARAGE L NEE, £ HERENZ
T, BRI U EARREANETRE.

IXFE, ALK Internet MIBIRINEMBEREH -SRI BE RS ZEOBERGUE
HIEBBARGHNEERELE. BRIEBERGNZED BB RGATEMH BGP—eflEidiz
1T EGP BB RS2 M ¥ EiA{Z 5. BGP R HETFHIRNEKE. HARARSGEHE
FAHIT 0%, HE IR E SRR R e S48 BGP. HIT SRS IEA B PR — B4y, (AR E K
B% 70V BGP SLILEAFE 2 ] B HAR R IE R EE 12, B HIE ERERIE. BRI EBUE.
ZENAETFTHREAF K.

BGP 5 RIP #ll OSPF BN Z 4b7EF BGP 1 ] TCP {E v HAERE ML . BI1NMZ21T BGP
MRS B —% TCP E#:, RELHEAN BGP K. MIX/NEHEILE, EHRHERR
AR, BRIZEEHES. BGP 22— M EFEMENN, HEE RIP AHKZ, BGP %
TRIFA BRI (BIE RS2E H R FAS) o XEERHIG T — & E R E
MR . SKH 16 BT R s BIE RS bR iR . BGP il &/ K i% keepalive (4 .45 H AT
U SRAG I TCP R i O BERG B E WL . PN B3R A 2 18] F sk 1) T B 2 AR 30 0

6.5 Internet 493 14Kk & 454

FHEAEAT &AL, A B B IX LN R B B R B T EA
Internet F /). B 6.7 B BH 7 XMILFR R,

AS1 AS?2
R R |}—
S A
R |— | RIP RIP
. —BGP /
OSPF ) [ S RIP RIP
\ OSPF \ /
—

6.7 Internet H A] LA[F] Y 70 9F 2 FPES HH ¥

MEFTTLE H, 7E AS PWEfSCFRIE A B P, TTIFE AS BTG58 B A8 Z (8] fe iz
TR R R . 298, XRE— PR, L BRIk RiT b B & 2%,
CHEERFLER—A AS A T H L




W TR RS 2

2| HATALE, BINTHFREAREZ S 2 SRR ARTAR (B . BB oRPZF
B — S B2 S s R (0 ARP. OSPF ) , tHEAFREANFIXFh— S 812 S KL
AR EFETAERLIN . AZHFHITIEXANRE. FA— S22 88 dEER T o N
BRZIEFF, M BEALZEREEL, POVl B &0 TES, BFmJLT
HRMBREZHEA.

71 | %

POET #Esl2 RiE— M EdRE —NelEA GEERE M) K R4, ZEE A
Fr ARG NOZ MO B R . [EH IP P CT ASE IR 3% . MERIERIEERE—F, |
SO 6 2 ) A A A R X 4% 1) B ot P AT AR )

FATRITHE VFR)E, R EEEdE wih bR R R B Ar R Gttt . BT S5 G
bR 2N EWCGE R, B/ REER ROE TR & 5= B A8 B9 6 B
Wi 5B—, BIEUMEEEDIH R A H B, TEAENZ R 5, K
3% A AR S T A B R DR s R . 5 G EE ) X 8 P B BT ML RIS BUEE HA TR
FE M T ECE R B, EATRI AR A

Rltt, 20H —MRFpRRIaE, ERefURMSE R RIBTA £l ZXRHthtgiAR 2z N #th
hto ASFEIPMUZE AR — 2 KBS R SoRAE A ISR AR AR o

T TP 3 AR 2 B R AE W EE W 48 /= B0 B ol P AT AR d e, BRSO R TP 1 U TR R
J= B EE ) 2% e W T B i Ja 4 e DB I 2% J5 T WUIASHZ 803 .. BT DA TP J2 R i gk
177 %%, DIUEMYIE M SR EERET . TUYMEREFES) bk RRR T,
TR BB RIEMZWR SR .

REZH YRR BORERA L) #7772 B e UK M S, A LUK iR 48
£, BrAGLERN 1 Bt bk s &bk . DL R E R R o] AR P R B g, — Rl 2 B
F k2 A R R EE bk HO BRI, 55— Fioe B RIhaE 2 5 Uk B 5 i

P E ) 2% mh T R A ol ) ROE R &AM R B I 7E AR PR R S 2R BT #R =R 2%
t, TR AT DUEE ROE — N EEEWSE I, ROV R4 o R R A R B R . TOAE—
BB RUERR AR AN, BRIE A BRI ) P 4% TR R R G R RE —
AR




CNE A EZ |

7.12 P i AY S48

PR 3 SR T AR TP MO, 7 TP ML TR AT AR, P\l

Motk R IR 4 2R, BRI ARIRAI ENIFR IR TP Pl () 3 skl 5 2 8 N 48 A iR Bl E A LAR IR
WEH AR E RME SRR S .

B, BH—MERIE TP Hohl: 255.255.255.255, iXANHBHEFSRE R AL N 1%, B
W H B bk iz bk R B R A S K HHTE R .. Fb Az B R R
R—ALY BRI A H N Z M) . XA kT IP ik B sh A EC R ARE A, A RSGEE D
A T L E A H N % bR IR . B izt &% — AN B E03E B S A bt 2 B AR 55 2%
FT i 2

AN, EVFRREALEA 1 AL RIS SR € WSR3, XA Hihk A ) 28 bR iR 4 4
SE T %) EEAR R RSOZTE AT BRI, ZMZE AT DA A Y 45 .

7.1.3 IP I #Bry S 2o 55

2 IP BRIE—AT BTN, BB e A M2 N 78 2 HoAf K
HHI . HoMEN, WMREARMBNR %, AR H R IP kSO — R IP
Mk 5% R 2% AR IR A H R £ AR IR 38 R 1P T Rk bk, SRS BRI R R I 2R 2 R L
%, B, WRZEINEMSEHI)HE, RN H K 1P bk BN —F 1P TR
duak, (HAGREKRVEMNE B2BIEE. ek RRE AR R HA . FHA
FEALERIX R AR, oS RBIIRE —FERERAE . R F—wER—
NEGHAE, ERAE T AR, BEERRS T —uligbas. mREIAT—
vlhie HEER, B H KM 2 ERERE XM BE DR, X i §0 2 KA Ny OB E
P28 J= LA 3 T 2R B0 R GX B A LR 28 b, [R] B  2%08 75 B2 2 80 52 32 4 B
ax FIAA N _E R R CAREE, DRIOuES a3 R Z M — AN R G

XTSRRI R R RO R AR .

R A TR R A AR B foMihl, B R il R I SR A SR VAR A
I W2

"R BRREE, AEREH, (HEHEANEEARZ, U N RERSErIEH.
KA MR HFN KRG FEHN WEEMEZZHREN &L BirE) #WZLH# %
B, MEPREBRARELLERHHEFR

72 % 3%

[ T, wWOTREEIN—T . RANEERARE, Euaiait #EdE I 1
TR, RERFERGHER. ZHBE M - IMEFECRES —MEEARTE &
GHIBR, B BRARANFRR, BE7 R LEFEREBIMAZZANTEEF, gLl
EERBRER AN ZHEER . XSO TN, XAZETIREARGEHE,
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EHLHZRPBARL BERNZ. B, E£2HT, S5 FIEECEE HBEMNVGH
AR ER, FARKETTUEERRMA. RIS 5ZB/OMERICERAA, TU%

50 ) BTN, SEGT A EREEN, BN, BREE, (R ETA

TR REAEE R, EEFUEHRETZ JEMABGRY . Bl 2B thk A ge A &R
MBERRRR TR Rdh, A—HETRAAEZNA, E—NRGEEA] R IAZA
. XL Ebat K2 aME. MHREEE 2 EHHE SR B BARHLH .

7.21 YEENZE

i R ERAR BRI GEDEENSYS, 2HERE—&F, IUDBEEHTRERS
HEHIRIERfERBIAR .

BRIt IR R . ZHE NS AREIRE T — &bt 23 (8] R FR R
k. AT HEARRBTE DI EHAEAR, FORTE R — N4 ] ge[F N <17 (E
ENZHH, NTEOARNH, TURERRZRZHEMIE. 3 —HRGEFERITZHE
(G, BEATAT PAAX SR BE f bkt 25 (6] R B — AN H kb BT 2 A ) 2 &bk . A T 0% H
Rtk 1% 2 &bk K BRI, S RGFEHLIXTERIMEGE OH#HITECE, LT iR ZHhE
FEEU B f bt Azl i EE

SR IR 4 T bk )RR A F, B2 fbk R R AN FE . FRATTEA LK N 945 15
B Z bt F R . FELLRMHEF, EEFHRRKA N 1 Fhhb &2 2 k. 5.
43:24:D4:54:37:01 g — 2 #EHht, w7 # it (FF.FF.FF.FF.FF.FF) &Z &bt f—A
R .

PAIRM S, W RA6E3EE RSB EE bl A < bk f1 7 #& bk i ZE . (B a]
FH 388 ok ] B 1 B3 B B WU o 25 4 bk 1 0 dE o

7.22 IP YRR

IP WX HIZ#EFR VB BB R KBS AR B 5, &8 — MU, BIEr
20 i A ] LA B 4 1Y), VA VE I PR . TP B SR 2 R R A0 v DUIE T A EE Y 4% 1) 22 1R 4
ARIEA I W 2% FP AT A 41, {H T VIR 48 10 2 I SR TR Es i 45, BT A TP P05 25
HIBR RN IP B R EAT % . B 2 B WA TS B HIMEIE, WAUA — i PR R # B
aHIEEE, MOV BAE. BAEmHIT e REER TIETRE.

7221 IP %4/ 4k

IP P B ARt hE 2R A A, D S8Hbht 2 & THE#TZ #%iBER . D ik it o
& 224.0.0.0~239.255.255.255. HH1224.0.0.0 W REANREMRA (2 3E4H, 224.00.1 2—4
AT EAUANLE, ERRSE IP LA VAR BE. 8%, T EHE AR RER
KNG HESE IP ZHEEHL. IP HLFEBERKRE Internet FEA TV ZHE  H
fik .

TwEFEERE, IP 2O fhbt—F, ReeE B it m A HE P i
LR B R . BTN EE HILZE YRS B AE R IR TR . A A4h, TEEAZ IR R




CNE A EZ |

e ICMP 51212 8. .
7222 1P %#& Rk ¥l £ M % #& 4 4k 69 82 5

FA TP ZHEEEE O R AR ZUYHEEME R 2 B EAR WU T/EmE, PrUER IP £
ok SR4E & — AN 2B AN, TP WhUGE 2520 25 YR BE 0 25 N2 8 12 25018 60 k1% 21 WS 4 2
ERIZ A

IP hilbrtEFRFEE T —Ficks 1P 2 R bbb B N DR 2 #E Hh bk ) 7 7% . XA AR
i B TP Z bbb 3% 8 — AN ERLE LUK 2 #E ik, R &% IP 2 bk ik 23 f23EEA
PLA R i3 01:00:5E:00:00:00 FAE 23 AZEIHAT . {540 IP 22 3% bk 224.0.0.1 HtBRE 3] DL R £
b hE 01:00:5E:00:00:01 .

TWERBAE, XFEEARE . BN IP bR D bbb, BTEER 4 60K
D Kbk fIkRiRAN, BF 28 AT AR A, %5 28 ArBET R 23 gt E RS 32 4 IP £ %3t
A — AN CAR M F 2 bl . BRI AP BRLSTA RE—R), HER IP ZREHMbE BB R, F
TEIRFE L 1P Hhhbi, EAPAMIK 23 A0AH R R Hbt B o] 8814 21BN . (BRI N BESFFAE
B R RIS, B LA IP P3G W B B 2 S SR A L JU/N O AN, AR R E EVIRBFR R EF .
7223 IPHKst 2B HELGLAIE

ENNERIE N ZHAGR RN TP PP v M TR R — > 2 i bk 78
NEFER H K. PE MR K& O N iR — 1P SRS v — M E 2 5t
Wt XFZHAAEEMAT LIEHET .

T2 REBFEARER, W ARIERR. 5%, P HERHFERLE—IED, 1
FHPIA—ANZH. R—D VT sem 2 SNHEFIA T R—A2#HH. 2RI,
IP Ph il izn®— R EH —rzEe BRIEIA . WRTE RN RGBS 17—
ZIRA, A4 IP BURA R Z BRI 2 R AH KB

X IP ZRHEAR R HMER R T, XHEZFAT VRGN L %% h 87005 1F 4 6
Tee FE 7.3 FRFITIE IP 25 FREHE B R B 1)

7.3 1IGMP

ZEIMAA MM EF R ZREEEH, FVR TERRIEMERZ HEIEAR . HEMA
— NN ZFEEH, EVETFERFZITMARG BIEMGE A2 EKHAS. 4 HEg
Has 5 HAAR Z BB HEKR, FEZHARRGEEHELREH, MEZERHBLEZH
HE G B A ZIEE R Z AT, E O EERMMETE EVREMA T %2 5EAH.-
FHLA L2 #7528 281 Internet ZHE PR IGMP (Internet Group Management Protocol)

KA ZIBANB R KRN
7.3.1 IGMP #iEE g\
IGMP BRI KERBE K, N8 AT, Bl 64 . HEMWME 7.1 fros.



TCP/IP il 2 M 48 gmFEH AR

16 31

AEA L
IP % 3 it

& 7.1 IGMP #E iz =

RAUFEREITUANLEH 2, 1 RraeHZHBHEXENBEREES, 2 Re2FENNK
H R EEEC. BREMATHERM ICMP M AEE. dAhbty D K 1P bk, EEAEEL
F AR E N 0, TEIR T EEE O P Ak N E S nE A Rk .

M ICMP —#f, 2R IGMP 23 37E P IR T1E5HR, (BEHAE IP B —iF
4y e 1P LIS UCCERYNF B 2 3o IGMP i

7.3.2 IGMP i B9 T{EWN &I

IGMP Wil BB TAEERE AT LAA N840

B, [ AN FEHIAN— N F R ZREAR, & k% IGMP iR 5@ BN L.
ZEAERAR IP b7 B B OV E AR 2 kb, BaZE848 a0 B fbt &g
MLZ bk 224.0.0.1. FAMER X H b EEE S A N EF G252 %1 E6L
B B8 T, FrCL ENLA TR ZERE A H 2 7R 2% tH 28 1 1P Mkt . 2 88 8% 88 FE BRI 3% 2
a0 J5 2l m) HoAth 22 FE 2% H 2R B A AR R BRI BB HE R

B, FONZ AR R R, BN TR EVUMA—NAH, BN E EHE
H—H. Fril, AHFZEEHSTEEHNEAE N EPEARR ML IEE LR 57 . X
e B I ] P 4% Hp 3% IGMP B W) B 0.5 i) 248 15 /2% R B A i 1 FE R O X 4% o ik —
AN H B EE A 224.0.0.1 B IGMP B R Q, EEIEAH IP ZHFHtFEREE N 0. BINS
S5 Z @ s ENAERE IGMP BHEIE AR, #KERE A LHTRR IGMP %5 H3E
£, IP Z &bt BOf B bt # AR S 5 ZFA M. R —NFEVIWAZAN 2
H, MAFINTEABNMARE - REFEL,

7.3.3 IGMP 1M BYSEIR

P 1) IGMP £045 (0. 82 LA 2 SR L sURGE 1, DR b SE TR A 25U B8 2D B4 0 /O A 3&
LA /D %o P 48 35 I RE IR . BRI IIRCR,, A2 ST ES R

B, A AEIMA—AZHREHEN E XS IGMP fR&EH, FFARERIEZIR 58] 3¢
B T RERAERIRE — B IA] 5 R i% . XM [a][a) k& B = HLAE 0~ 10 0 ya FEl A BEAL
EE. MRZDNHABRFIAR 2R, ENASATE—DIMARNMAERFR KIE— R
T, REER—AMNMARFIARRERS .

HIR, B—APEHRBE—DMNBEHSKERERE, PSRN, M —E K
I 1) B Jo A R e B, XA SE IR BB ()2 BEALE . 7E—MDEE R 28 A BN LR R R A
HAh EHLARERI A MRS, FoHREHE B a2 A Aibak . XESRE R —EHAE
S REMRERERES, kBT &K 8 HARENLR A R KRS, W2 M) LA
WBRIET o XRFNZHEHBHBHAROLEZLIENRTZA, HRLZARTEEDH
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B—NEN. B8, —NEZHEBEEBEERROPNENB T2 HA, SUUBIETE
G ZIBHTRBEEDLH N EW. FEEREEMLERHBHARYEMLES, X
A1 IGMP @{EEHMEATEEIIMA— NS HFAR, ZFZHBOIVARERHRE. :

IGMP R &5 FE M EE AR TTL B E A 1. —MIEE TTL 2N 0 122 3B 508 101 4 PR 1
EFR—FEN . EERRNBERT, FEZHEIEAN TTL BN 1, X4 ZHEEIEEURR
EE—TMWNAEIE. B RE TTL EREH: 2 BB Has e K . X RE—AS 2 Rk B EdE WA
£7E g ICMP 25



o 8 31 UDP Bpi

UDP #3001 IP Ph i —#F, tHIREA T SERILIERS . B2 N 4L E UDP Hhile?
FATENE 1P Pp il HUE R B A thbb 2 — A 1P sk, HEIMER T — AN FEHL. (BEZEFH
BIERG T RERIN A 2 MES (BINHERFR) EHRAT, BN AT E T MEZEE.
XL — AN R, B 1P BER BRI ENL ARG IP PR 2R 2 E 3 E A 25 TR B
FARR PP AT ALERNE ? 534h, 7E%8 3 TR, IP PN IP Skl FAS AN LLARIE Sk 7E A%
fanid £ T A, AR A BRI 1 S B VSR ARIEME ? P XA oRE T HMKEE TP P
AT B A5 18 2 A .

8.1 LB AFRYIFIR

EHHEEZAEFHIBRIERST A SN NARERF FRNERIT, mOUKEE P 7HH)
IP it L X o — D EVNRET RIS NN AER . R ES —FlH, EEEEERRE
7 BEWSHE TE 2 AN 2 K IE L H AR ENLH BRI — AN HFE R

B B M) — P 7R ESR E 1P Mt i) [F] i ik 4 e s O B0E B 1 S AR 7 1252 1d.
IXFFERMCENL B/ TP P SCHRANE N 2ok 28R B AL i M AR P b 3 T ABIX M T iER
JIN B Rk R E—RA TIN5 —, ERZEGRERSG T, HENEILSHBELHEH,
MR id Bt 2SIEN . BAR—DNMNHEFEARBREREER id B4 7] GEREAR
K. Bk, AETMAMAEMEMESHBENHEN d 2H4; =, ANTHELE D
AR SKIMLFIIEE, AR T EX SR MBI ERAT X 2, PLRAE 2R ) A
IR FH=, HNTRETE VR HAsEVLRSEMPRHEDIRE, TS f 2 ATE SEOLIX FR I e
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TCP WM SERR R IE & ORI/ RLZ R ZE R DR 8IE O/ —A

BAVEE AR ADHLE . ERERET, BAEWERE, XMNHEET DR R/NIEZ T
BWE O/ R—RER . WREA THZE, TCP o] LLEE R/ MIZE R O KK/ R K ik
BN 2% FIE R LR . TCP M HZER OREIFN: 24 TCP KIMEE R Z & (BlEn) E %)
B, HUBHHZER ORI R/ANED—3 (BEHRKPMZDRNH 1D o TG OERERIEE D
FREPRE, BHERNBHELEK —F. Hit, REEBRARESLR, TCP KIRIER DK
K/NE BIRES N, B H FEE 2 250>, B E KRR TE B k2 2555808 .
ME—EHEREFER, 8% TCP KENFEEMSH AR 1, HRIZERBS AN, XFER
SR BT 2% A NI RS F IR E T k.

AR A NI RS E 2 J5, TCP W]k B H 1B B3R KEWE ? X5 i WK EE
BEPH T . FERHEE, EMEBEZE, TCP Nt S L HERE NIKEREZHE
HRIFREIRERAD, AN EMNEBAREZF .. tRE, NESETNAHZEZ 6
Bzl . TCP I8 )3 shiLH] 2 X FER): £ TCP Bah— N EZHEE KRG, BHEFOK
KB =N EIEERE KD REFERE— AR, TCP #M# 2 & 1 8RN in—4
AR B . 125 shHLH G805 8 G 70 4 22 VK B a2 33T )RR I e N 4% b R I BT it £ .
BARZHLHIFR AR B s, (B R LEE iz YL E FF A1 BINTE TCP R —MiiA
BE il LREF N EEEE T, i — RTT Z /58t U af A B AT A& 328 PO/ 5
BT o Rl TE N 253817 15 L T 18 )5 i1 B & 0384 KT 2 BA RTT i [a) B A7 f B 1] 2
TR KE . AT RS RS ERE D nEE IR, TCP W TENR B sl 3 in 7 —
MR EREREIREE, —BEEENVHEIFEEHER DR R/ANEE T HEZTT
—2, TCP #t)a sh— NMHZEREHLH| LURE E D8 RGERE . EHZEREVE T, RARD
HETE DA RTRE SRR S DA 23— EEE B R .

945 ZEREIEMIEN

HiJ T 2| TCP ML A IE B AR Fr 2 32 B 22 BT 2 2208 S A7 1 o XA B K128 1
ERR 7 2B HESHE EAR— M RESENSHREEAT A%, URARIEAmIEE. X
RRPAT XA BAF P 5 U RIERAE . AR, fERUTT Y TCP X T E B i 9 7l g th 2 24T
GAF, FHFEMR T BB HEE ERRS EENAER . (BN NMNHERF T RA — S8
Y ERIEFERK A, PRZFMEGE AR B X T IX LB R K A X AL
BARRAEER

RBBEE T LA AP A . — PR 2 BAR T 2 D B AR ERN 1 —in b, (BEikd
e 220} 7 1% MR E AT IR B AT AL B A o R b 2 S HE R T ) R ROR BRAL FE JE T R R A
A HEZE . Plin—aEH A ERD| 57— 5N B, VLA F AL 5 = SOH B
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A, XN TR EEm BN B #HTAE IR FEIE R G A A g T F—2R TIE. HR P&
ANHIEAE T RE R A LN ER/, BARNE —NEEE BRI E . Btk TCP & EA —FHLsLLA /-
oY B EaRTMEIE KiE %, AR TEM,. il BRI EdEE S R
LIRS A LN R AL

H—MERBEERNEIIMEE. IMEEMFEED L RIEBEEN S —wmik TR, =
M EME-MARTE, XFHEIEFENS TS AR, MAEFERPETHERE 2/ DEPEE
SRpACEE, BTUL, #ERRMBUE, WANSUE R B — AN EdRR P R EEE, BN BIEAE AT
WA, B R egES.
0451 RBA\#KiEtH

X TR AR S EE, TCP f2fk 7 —H push HefF. MAHREFAT LMEAH %8 /FEK TCP
R 22 v X P BB SL BN R GE BIXTJ5 o« TCP $AAT 3R A I FAMUA R H Hitfs 4 s B BU &
2, B AT BB A IO R B B RESLB R Ac s AR (BIBCETER
NEMHXF, TARBESE TCP WIS X FEAT IR ) - TCP 8 A B TR 2R 2
#E B PSH ALE 1. IXFE, W7 TCP P slEN R 280 BUS 9t AE R %L RURF Z 5 52
g EENAREFF

0452 #sh#iz

i AMSAE 1% Rl i R 1 e AR S SLIL - i ANETE TCP £ B %5 LA &
ek B2 7 B or AR S @ I BHE A F . AN R TR AN R ALY TCP )&,
TCP R H AL — MR B EIE X BRI, FREEE BCELEE URG (v & 1, RHESTE
bl Boid B N ANEE 25 R AL B - 30T B TCP TSI B % 503 B B i A 5dE MR X
FRELHI R, FHAEFHEEE R G R e 7 U8 B AR T A w1 AN BiA ik N R 2 7 51 B XX
SRR AT AR . XM E B I B AR P X A N AR SR B A —FE .

9.5 TCP #9485 2 IR

B8 HAEIR 2 WP IR TCP SEI K — ™ E RIS TCP Hh il EReR) i, ATk
AR E TR EIRF R &R RE, RJaREE TCP 2 i fif HLiX A 1] Y .

9.5.1 BEOENK

TCP P HITE 30 & DAL KB 1 i 2w B A B ], RO ZE TRRIE T HRIE
& BT AR A B AR 5. TCP th GBI EFM N T IRE 1% D FBRMERERZ T LR E C
2 ET AR O R/ NB AN KX TT . FRWOT RIS 7 R AR R BE Ja ol B B T 4n
NMARERFAE. ENAEFTRIET THRAMFER, ThREHEXEESR. AT TCP
PSR B R IN BRI DRI R o B i o O A DL it 2 2 SO O B R 2 e — BB A B B 3
HIHE, XFRIOT ) TCP St X AR g B H & S, #ICE DRI RN 0. TCP
R XA 8 OOR/NERZE RIETT TCP. XM BN BRI TR 7. WRIERGOT M HE
FPA 2 AL B EE R IR B Y B AR AT AL ER 1, TCP Wi RIMA M i X Al H . X
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TCP =¥ RHEMCE M R R/ R B A28 Ak v, BAE K& X & 08 E O R/MIEHRE S
WO . XFRREERE B ROE M SO XML A P AT

BT T . ERIEE B X DR S, Bkang s o, 30g Co )

it b T o IXE, BT RN FER M TCP 20 X hELH 1B FIBEE TR . X
W B TCP MR A 1B B2 X AT, #k oh X B R /NBEEDA 1 34 B A 4E RIE T
Ri%E T TCP W R ZB A G i RIEE O RK/NEE A 1 FRIFE 1B BHE K EHE B Bk
7o BAEB BT KT 5T — RTT KIRIRESEIRE 1B FIEEE#TA ., A REHE
KR BERI% 1B KIBEE, By th HEEEEIR 1B FI50E . BARBUELHIE R e H FibiiT T
7=, BXMIRRAE AN EE R A E .

B, BRERIBEXFEIE IR T M % . FATE—A TCP BB {NEE T 1B HI%E.
JUFRTA BIBR AR SR80, RORHIR %% 7 M &8 96 . HIR, RIEHT s 1) TCP A #AR
WRE T, EAMAILINEA F AR — IR, BFEMEMXKSE, FRIRNE
5k, REBANTESKEES. B, RIEHMERTREL CEEE P Y 2 i
PO B AEME T, FOMBIIZEAENEEE O SEIEWHTAE. &5, MEEREE
IALEE AN E T .

TIPS L RA DR /N S BRI 8] Rk /N B IR R FRONR B TER . AR
FHER B R R A R BRI B —Fr . RKIEF R EEAE [ W25 X FHINR . Flun,
Bk iEv ) TCP il Axt B BN HABF IR #ITSR MW, fENHAEFER RIS 1B #)
RN o AR E ER, FAESILAEENEWREIREAR R — N EIRE RIEH %

952 BEOEREZYLE

TCP WHAE BT AAGE TG #0 — BRI SRk S = AR & AL . AIE 7 KA EZ
KB IEFERIE B R R B D EHEE, MEEIETT RIPLH]F RET LR E /N & D@ s KIiETT .
Skl b, £ —MERRT R R EA K — 7 BINLH AT B %R & FUEIR 1, BFESCHELR , TCP
PSSR I T AR 7 FRE LI A B UL« IXEEESRE N T B 1k SRl E e — A
REZALHEIAT . PTEA—A TCP MK R EIF M iz E A EZXMENS, BN TCP KEHRE
fefm 2 =M LR, AR — 7 BE e AR B th & Bl i .«

0521 HKEFHEEEKASIA

AT BIIERURIE T RIE /N B DA, BT R R IE T RIEE 0 R/ E DB )G
a0 RN PR Fr AL BR AR G RS, R AR AT X R/h, TCP AsE ERE T K
ZZEMTXEIRAD, HARIEEDSREM . BLMEERFNHEFARESE, B30 A5
ZMX AW ARZ BT KE D FFRRETGEE D@ . B4, THENXZ KA FE %K
WE? X EARIE R KOG i X B s R R/ AN KB BUK R R 7E « TCP 1Ml 2 %% KE SUN
B K AT FH G2 X R/ ) — 2 R0 K e B B e /N — A

WA PR 715 AT DLSEE B R B R o 55— b 7 vk BT o W 3 ) HaRE S i 2k
TR, (BRI AT & B R/ NS BE T 2 2 W KR EE Kl AROR & D9 RIE R . 56 M5
AETE R N R/INEA AR AT BURGE B D9 A FH A/ SE IR X BB k. TCP il
bR HETERE 3 58 — Fh 5 i
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FE IR X SOEE HO R A PT BA D B 28 E A D ERRE . B, B PR HIARKEE,
DRI 723X B AE IR (IR 18] Y A BT 30 2105k, TCP s nT LA A — AN B\ Bkt B B 3008 13047

) AT . K, ZEREE A AT RN R R K, BRI R R M

HEHE, "THENXFERNETEESEM. mERIXAE, BAHOY K@ AR AE—
MR RIET .

{HIEIR FHRF AR RE WA BRI A RN B KR AR, RIET5 7EHE N 5wt
SEREE . ERPIEIEAEIRE T MERHE, L8N T E SRR, B,
T TCP Zf# A BiA R A SR A5 HEEER RTT, FILZERHIAR RIZESHN RTT KK
INFREFE ERFIENEREHFERK, BREEERHE.

N T IR T R R BB B R IE, TCP brvE R e X3 S48 5 A B0 R % I B R A se i i
500ms. H4F, A TikERIEN TCP el R R RTT FE4, TCP #ext HAE T KI5
B 2% — AT IR A
0522 XKiEFHEFozKE S A

KR R IET7 W N RR T A vl G238 D B I EHES TCP il T &%, w3 TCP ZA]
WX L H R A R R BORE A S IR & R . Fitk, TCP D2k B AR FIREE K
BB T AT, SRR EREEEN FAHAKIER RIEE I, PLER SR TCP Prisl M
ZERZA? BN TCP iU HIE MR & BiE A B & Ei&h, RS ERK, M
TR R R KK SRR ERE, Mar=4id/ MR . L£brt, TCP iR
AALTHRS, SRR 2 : WRNHEF M TCP thil3Rx 7 /B3R HT &4, mAElk
Z Bl TCP B4 MW 7 &% 0 (2R B A WCRIWHA, TCP 3ok S 2 7 5248 O #8777
AHEX S, HAKIE, EHBIFRPRRIEREE S0 4H R — AN oK B B i EdE B
i 7EUR B LA RT B OB AR R R R IE A B2, TCP MiAEERF, B X P RIEdE Kk
EHE. BMERIER T push BAE B EEE R 1% 50K .

ZIRMEFR A Nagle 5%, BRBEHABPAGLE. ZEZEAFUTIUIMIA: 5%, B
JUF AT ERIEN NZE R BHIIMNILE, EATENSGNEERZI— 3%, HIX,
EXT SRS HEEH, NEEmEfIfETER R SEE.

9.6 TCP 35 UDP WX &b
BEAR, TCP WXtk UDP MhilE 48 % . AT HEHEM— I FARLE, FER
MR B FH Y Rl B B AT T3 R YE L

9.6.1 TCP Y5 UDP thil4F S 0Lt &:

B4, TCP & —FEaEEihil, M UDP & LEEMMI. XHAHXHET: B
—, TCP MR CAERAE N P SR B B & H AR . UDP B3I LA B Friw D E 8 B
P2 Hbr. Rk, TCP B¥hilm D Z&R AR R, UDP WS E) o I 7E [/ — B [a] | H gg ok —
MR 2=, — 1 ERLEHW N m SRR .. B0 TCP #HTEE LI EEE
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XRJT Z (AL, 3 1 A 9 i 0 U FE e ) — 2 ) AT U R (N RBUR B, & 1

KA EFPEIESE) » HFRNZERDE—ERRIER (WX . UDP AR ZRZTE A

2, AT LE ORISR - :
HIR, TCP #RHEH)RE PTREMEHRRS, T UDP R R RERRS . AR
SRR EATE LR, BEATREER. KF. EEF. SRR ERIERIET K

I BB AE SR 2IE WO .

B e, TCP #RALR R A 7 TR A RS . NI H 7R E AR & LA iR p g
#3% TCP Wi, TEERRI A ¥, 0 LLRFER 7R H e SA2 P+ . 1 UDP
PRI S AL R R R, — AR A ReE AR E — > UDP R .

9.6.2 TCP Y5 UDP 18 R B B9 L &:

FR4E LA _E 43 #r ) TCP ¥ iSUR1 UDP WSl B4 5, BATRE B EAN1& B EWLL IR T H M .

R~ TCP WAL T ] $E B TH M = 5 IR 55 1 A —2 @ BRI L ARIEBUHE B s 8L
fe4%i, BTGB RERIE G EHT AR HARRESH, FENNHREF LR O
I RIESIE A 5 B T SE 1, W 2EATHERN B R SE . X PR A B 32 B8 7 52 SO A& S b il
(FTP) .

HF TCP VMY BB L ERZ E A e TG, MERNE LI ERE — . B
LSRN HRERF RADBEEEE (Flnn] UE—NMEEE QP TH ) & EEmNAE S H
TCP Whil, BRNEBEES TSR TEAEERR A B35 F BREEE B/ E FER K
Bl SEMER TN TCP 2 L EHES . Telnet Ht& X S A i — M5 T

SR R HAE SR E RN, AEMNTEMEEREREANEEMEH TCP i, B~ TCP
ORI A RE A R RIRT R, RA T RAE R I A S e R R L% XER
T AN TFA SE T B I EE SR 1.

FAh, BT TCP G MERER, —MNMEELIE RGEAE PN BT 245
A 8] ) 22 4 S ek TCP #4738 15, BN T o N EREBEEREr x - 1)/ 2
MNMEE. n IRREEEHKZ .

S FANEA# A TCP WS i R 5t R g8 A UDP WM T . 1B UDP thSGHATIB{E
MARFBIE A T ) ja)

(1) MHABFUIE SREVISPRER M. NAREF LA 8 SR8 R L
BE R PRI, MERHE. YA T —Sal M ZRAT KN AR XSy, H
HEAREXEIFERLEFERR.

(2) MARERF A B RIEIER 5], DLk H a3 —4 UDP HiEtwd. 1
B B LR o B B AT A

90.6.3 EIRIFRAE TCP thiXim
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9.1 ¥pETCPiHO K& HIHAA

w A = TR
0 "
1 TCP £ %5 F 3%
5 TS A O
7 o] &
9 EFH
11 ez P
13 H 8]
15 netstat
17 qotd
19 FRre A AR 5
20 FTP ¥iE L4
21 FTP
23 TELNET
25 SMTP
37 B[]
42 |
43 whois
53 1,44 iR % 3%
79 Finger
93 WA TR R Pl
101 NIC FHL4 AR5 25
103 Y 28 B} 1] B i
103 X.400 HE4FAR %%
104 X.400 HE4F R I%E
113 WIE RS
119 USENET #r[# f& 5t il
139 NETBIOS £ iR %
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fE ARPANet 2 ¥, THENLHE SRR TRIE. 4N PC LAY &, itEILRZ 2
BITZ AP #IERGEHF/ADNEIPL. X/ NRPLE T H— & EVM S D Zimdd i, EPLRITE
HEBEEZ AN EmA LR, RGAEMHP SRR S, KSHE 7HP X RER VR
BIR. HPHBCRIKSERGR R —Zum T x5 0] LLU; 8] RS R 0 el 3 o U .
ARPANet HILLLJG, mimH 2 F H 2 e % inilid ARPANet B2 G FIHEVL RS LLILE 7
THEBRFEN T REMENZE, TG R MEL & A R IX — Rt 8.

ARG SRR A H B7E T vm FH P o] DR AR P — U7 RE R R G H) BEIR . R
GRS B AR 2 IR L —ANEXTE AR AR T R 8 AT S vk, Ry
M2 05 & BE DS HE R T A S THENL RS ITZHAER . HEl TCP/IP iU+ A M/ e
B Telnet A rlogin. Telnet Ppi HH RFC854 & X 7 H#TE, J& Internet b FEHLHEER
K H FESZHL AR orlogin 42 Sun il RSt A &) & 141 % BSD UNIX &4 Wit B2 S x

AT FEIWR Telnet Pr RS H N TAEIRFE LK Telnet P EE a4, HEZESN
28 rlogin M.

10.1 ZAZEFHIRSAEX

G F BT T TCP il b, &P &im Sttt EAIKA TCP EE#tiTilfE.
BEFMFT KM P -RFSHAEN . WE 101 s, ELmLIZITA Telnet 25 7 312, @l
THEILRGAAA —RF4HRERE, B EEMRSREEEE —% TCP EZEHTLH .

Telnet 2 P Telnet A 55
R L Sy shell
| i___,z___x/,:
I fh i
E : TCP/IP . E
| : F P'El 1‘3/: |

K101 RS FHIRGSER
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XRBERRE, TREERRSH B2 NEm i R 54 H PR RS . BT
—RGRBETA T L Z0F 5, R RS F R 2R mim H J X a2 1

) RS KR A % TR SR SN — B R — A TR e S

AR, XRBRGEAEN—NTEEFLAEEE D LIRS SERE, FERAERN
T REEE. EREEFRFSBERIX—EBRTRENFPEEEFEH, R — 1SR
shell ##2, zmim A FIRSEREIH shell #HFEHATHRRBEATE, AE3HEH fork HAHMN 3
BB RS . XFERKED T RGP HSHENEHE, BT RGHERFESE AP
FOREK, BRER T LAY RN S, Kk, Telnet imf2 8 FIEEZERINT &R TE—
MNHAERFEI, ZFF&mbEiTREFRE S HE, it EVLUE TR RS ESERE

PR L AR T K RS W EWLH RIS 1T A Telnet iRk 25 272, BER B2 os P I
FiFR (XEHEWHRATFIIHE) . —REEEREEZH%Z 5P A Telnet a4 JF
IR . BB, Z¥mit5 Telnet fp 2 AHX NN HEEFRAZ S . REES Sttt HEL LR
ARG AR %48 B L TCP %8z, 2 & xR 55 2 R B EBE K 5 %A P A& —1 shell
HERE . TEUE TCP EREA b, 2/ MW P 2 im Bl i B 2 4 A\ A% 45 IR 55 2 im Y shell 272
shell FHFETEZW B K omH P Hfr 25, XTHETHREIF fork H— TR THMN IR . W
SPAT S REIT TCP %R B 325 7 Ab o 25 7 F% IR 5525 1R [B] ) - 4538 ik 28 o Ak ) 1 R
Gk e BaNTER P & b

M 10.1 0] A B 55— R AE Telnet fR55 IR 55 s BERE AN 22 P ERR S RIBNBAE R Gt
Wiz, XEFERETHANERE: O EERXTELERS TRARN A s, BHRAHREY)
BT 16 RS e B ZEIR 5N ) o B BE AR B2 A R IE R, BRI Telnet AR S5 T8C7E N IR T 2%
HALERIER T/E. @ % Telnet KEIFEFAE AN R ] LME RS H N E RERE,
18 R EA B I B A A 4840 1%

10.2 Telnet /732

M 10.1 T HINBHIE Telnet R F FARF TS =P IK:

518, e A EXT RG AT IR G 3R . %R S R N EAR B LR B
TCP #%#.

520, Fimih & RN ZEER ENRS.

%38, BEVARGH G HIER A RS,

X—idEELIE R, H Intemet EFHMEmTEZRR, SEEENRBPE~ K, £
T ARIRIHAR, ZAE Telnet §E7E Internet b 1E 5 TAF M 75 18 5 N\ /A H X 12 5w 2R 88 W AZZE B .
Telnet 8 iz X 48 & 28 v AN 328 T 73 7o A1, ) SR SIS BRI Ao ads B 1

10.2.1 MLKELRum (NVT)

Xt F Telnet IR G FK KW, RAIEFIFHERIRNAET ATV ? RILIEA R H) RS0 #E
AR S AR TR E, Ji% T RERE, rERNRASGHS®RIT, X2
B AFEIRZE, B RS PL ASCI F4F CR (Carriage Return) {ENITE HbrE, MALR




FI0E mESFR

2t X LA CR-LF BN FERHE TS R br & . UARFFERNTER R ERN R BRI REEE
BATIEIEE . X, AT A EZIEREmn g RamAR. ARG Cul+C &#
fENZ RS, AR RS, Del #1E V& IERF. BHbln, FHARGZAREFZFHFHAGERE E
"% . AT — SRS ANNFERE, Telnet % 1R —FibrERIE A E L, Y
i 28 g 2 (NVT, Network Virtual Terminal) o

1. NVT [

Internet H fiF HR 5 140 1 1) 2 A JELAEL R 25 b 5 1A 48 4 ¢ B B4 4% UL B AN e 7 () B
5 &M I EAEAR R, CABER RO R B . B0 IP PR SR BE #AS R4 3E 1 P B 5+
tPEARFE, Telnet SRA NVT KRB A R %o B A R E R . NVT fEEME 10.2 Fias.

A o 3 % o TC}EE W% %R G
%P RS RER NVTH 5 . 25 58 3% 4% 3%
102 NVT FEHE

e P AR S5 25 P, SN/ R & B A . EaBExEE L, B84
283 FH P 3 N AL PR HE R NVT BHE a3 2551, & TCP &AL Fml LRSS, R
F e NVT PR RGN . HTEP MRS EEE T EE B REH A
R, X THNVT &L, bl EREBIBES L. /£ NVT BIEHT, AREFIAHEE
PAGE—i#EK, ENVT —BELI 7 — 8. &AM X R RIRER NVT 373858, A ERHAD
BAaig X E R BERE. ZXEDDESTEA B ARG & sl A L e S 2 7 5UIR 45 45 2
FP, P aRGSHEEFGENEERGI K, RAERKFEHMYE, fiTEFRE, A
NI FER RG R BEEEFT T 754

2. NVT ASCII 75

ARiE NVT ASCII /83 7 tLEFf) ASCI F 75, M[E] M 3R NVT ASCIl. &4
7 ERRRR A AR UL 8 B k%, B ERREN 0.

fEARHE ASCIL BBH) 128 NMFEFFH, A 95 MARILFR (AFEFEE. T, A/ sH
— IR B A RF) » NVT RFXELZFHRERE N 7, B 33 NMFARAEFE, NVT
STEAR 8 AN AT TEE N, WE 10.1 Fiw.

7101 NVTXTASCIEHIRBEIEEN

ASCII £ #I/53 ¥ (& NVT BX
NUL 0 THEAE G4 T sem)
BEL 7 REMNES CttsAsh)
BS 8 TR —1%

HT 9 KFAEBE| F— Tab (VB
LF 10 EBHFE—AT
VT 11 FEH T E T — Tab (LB
FF 12 BE|TF—k
CR 13 2| AAT ) £ 5
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ITERFFUM N FERF CR (FIE) MZEEER LF (B17) XFERNFAIERR, o RE
e B — CR R UMM FHFITIIRER, EM1E CR MIEEER NUL (35 0) ,
PO TR

W2 RG240 Z0n P IRk — e/ B )4 a2, B BSD Unix ) Ctrl+C A F21E 34
AR PAT . FHldr 2 A B IEF RN, DANHBEFTER, N HEERFERE.
NVT Wi R iZEHla 4?2 NVT @AM P b — BN, HUSAXEEGmS.
NVT —3L5E X T 7 A B, W 10.2 Aras.

102 NVTERIE

E 5 w2
IP e S e LT
AD P77 = i
AYT i 5528 Bl
EC TR AT —FRF
EL IR S BUAT
SYNCH wIME S
BRK =1k

XK NVT 4 —REERERGERE, EARMNICRE BTN Telnet 3R X 7K. B
K H T8 R AME S4& % . A4 B R AME S &5 ? |A1LAZ 1L 2 a7 2 TP (Interrupt
Process) BRI . 1P fy 4 — M TR H A2 & AL S iR B VR 10 A U P A8 28 1B E RS B
{5 o Rz B FE 2 N — NIRRT XA REE BAE T dE, FERMAZMXWE, &/ HFd
SRR E R BB L, BREMERHEIP 4. —BERSB[/LEERIP 4, Xizhh
HERLIKIEHIZIT T L, EREM ARG N Fik, ARfIXRHRE, NVT 2§ a2 050
KA HAIME S5

24 Telnet K=l oy L IMA KB RIS, EHEKE A SYNCH 2, AR5 B KIEEH o
4, BJGEEN—/ DMARK %34 (. 1022 %) . XEEMEEH G455 — BRI, 5
A, BR o AME SRS RS SR EEBT TCP /) URGENT Ml CES2EHRE) , B N{RW TCP
R R R M RGP i ARSI S| ar 218 A& A Bk 4% -

TCP K5 yME 5 B TCP il “Ea 8 L E 1, ZBRESAZHE R PR B
E2 RSG5 IRSEBWRESETE, BAFMFMEEYE, E3/KI DMARK tr&. AR5
55 aa BN IER TR, Kl 238583k REHAT

10.2.2 Telnet 5%

Telnet 3815 KI5 RIERR A AE LT3, B Telnet A& IMAZFEI L H & 5. Xl
FHE Telnet A4 [FEHEEAE X 20 K. Telnet SXH T ¥ XF 5K M. B0 FH HP
MNEFIR R, BI—F T oxff (k) 255) AU IAC (interpret as command, = H & “1E
N RERE” ) , HIEAREHZFWERN — M FEHEMSTE. mEERIEEE 255,
B AR IE NS B FT 2550 Telnet iy 2 5F5#E ASCIL i 70 IR s3I T Telnet
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I RGP, f€ Telnet 7] LMERIFI A W RER) 7775 M ey 2751 & 10.3 25 H T BT HJ Telnet

A W
ﬁﬂé\'n

2103 TelnetH s

L + i H 4R 2 X
IAC 255 2T IR F
DON’T 254 15 48 AT FE e I HY1E R
DO 253 HEHETT FEUEE 2 1 T
WON'T 252 5 48 01T 38 E kI
WILL 251 6] AT 18 E I
SB 250 196 T3 By 7R F 46
GA 249 Ak 1T
EL 248 T BRAT
EC 247 T B A —
AYT 246 X T AEIET
AO 245 R b
IP 244 o R
BRK 243 e Wy
DMARK 242 HEbric
NOP 241 TCHRAE
SE 240 196 T p 7R 45 TR
EOR 239 0RGERAT
ABORT 238 &b
SUSP 237 e 2 A R
EOF 236 S RAT

10.2.3 &IthE

fE Telnet H, RGH) FHIVERR T Zum X2 AR X Al4h, AR %5 REED e
Fh HEAEEMPZERN . A% Eim g TETENT AR, m—8L&imin] DLFE2X T
T ILAE, NVT Xt BER RSt HIX K E R R TR N I . Telnet $2 L 1 37 T F AL 1| SR AR R 1X
— 5] L.,

Telnet ZE#FW T FERE LS NVT 3815 Z 0, B F638 BT 7 e £ - 128 T 0 7 2 X Rk
WAL R, AT —H# AT LB RIZIET R E R G X . ETHE T E 3 M F1: — N IAC
FHL, BEE ) FRETDE G, &E— NIRRT E EROE AR R R AR EDT ID.

1. Telnet 0

WAE, B 40 2 &I AT E ). AssignedNumber RFC 34 A 45 BR 1 T 7 15 HI{H,
F H—HE KK RFC SCRHEIR [ iX ST, £ 104 ToR | — S H R Em .

Telnet H)ZEI0 ¥ AL A Telnet WHiL I REB TN E—FE, BXITFR) . FERBERIXUT#H AT LA
RAEEIEE R . HBNAE, TEEZRARNRENA . &R S, ik
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Fan RN S AR — 24 F 55 . THERER], HLE Telnet I MUE & T2 32 (0%
RBAFATHEATT 0, BRI UE & T AR5 AR

#10.4 E R/ Telneti®In

IRTFRIR 7 W RFC
1 o] 857
3 P4 23T 858
5 K& 859
6 V& KB 8] b 38 AR [B] 37 860
24 AR T Limp) U S(E R 1091
31 T R 1073
32 28 U IR 1079
33 ZEFE L E A5 ] 1372
34 1775 3 1184
36 WA R 1408

2. LIS

X TR 4 e R, 3E & AR — 7 AT URGE T 4 FHEREMEE — 5K

(1) WILL:

KIEF A G K PEGE (enable) .

(2) DO : Ki%7J7 A8yl uE 15 T
(3) WONT : KRiX7 A& GAEER Rk,

(4) DON’T: Kik 7 AE i F=22 1 E kT .
T Telnet NI E, X FEUEERTUER, W (1) M (2) , AEZEHEAFREZ. M
SRR RBEER, W (3) F (4) , BAFRE. X, 4 FHiERMESHEH 6 i,

& 10.5 fim.
*10.5 ZEINHEHSRIGHES
£ X B # W A wm Ak

, WILL R 3% 7 AR 1% T
DO WO EE

) WILL 3% T R 1 T
DON. T BV A EE

X DO RIE T AR WG 1 T
WILL BT i B S

A DO RIE I AR WG 1
WONT WO A FE

5 WONT RIE J7 R EE 1E 1 TR
DON, T U7 Wb 21 [R) &=

] DON, T RIE T RO B L % T
WONT T W A [R] &

3. TIETUHE



FI0E mESR

A BRI RN “HE” 8 “FIik” BiaEBRER. f8ELmRR e — 107,
B PR IURIE—AS ASCIL F T s RR R & imR A . O 1 AE BRI, AL AE T

YT HLE. 7E RFC1091[VanBokkelen 19891 XL T tfd #m cesemxrer T mith

P HIL T o

HAEENE —F GAFREE N #HE) Ki% 3B KHIFEMFFHI<IAC, WILL, 24>KiE RIS
ZIEI. WK 104 Piwn, XHEE 24 RKmBRALaEm. mREUR GAFZRS4HEHEE)
FIR, FRA e B A2

<IAC, DO, 24>
RIEIRF AR KIEW T R FR
<IAC, SB, 24, 1, IAC, SE>

RN R RN &SRR, H, SB BRTEWmEKRES S RE. F—4FN
) “24”7 RIX /L HBRALETN LD GEHE SB 5 HFEIEM & F &I ZERZH A
B) o F—MFHH “1” R “RIFMI L mBRL” o T g R a2 inEWE 1AC,
A% SB BiEEtAm S hrE—FF.

SRR K AR ibm pe, &K HERR R0 N A A 2

<IAGC, SB, 24, 0°T’, ‘B’, ‘M’, ‘P, ‘C’, IAC, SE>

BANTEH 07 RE “RIOZKXmABAEIRE” . 7F Telnet TETFEERES, KmERHKE
o, HMREBWENZFERT R ES BN NG R

4. IEITP A1)

T F RZ 4 Telnet KRS A B AE PR, HEENLT, —IR—FF. —K—ITH
THRF 4 FEETR. KA —IR—F/F T RAKRZE Telnet BFRIERIN TEHR. —IK
— R/ T8 P EE L I A KB/ E0R % i KIE B IR S A5 2088, RS 45 EFE /)
M N7 19K A2 45 5 R B B &0 o FIRBRAT LA —IR— 75 77 X158 B Telnet [ 3% T
.

R P i T R BT K Telnet #2157, 1RSS5 imiz 1T B Telnet lRAEIH. 2
Ui 7L 22 3L Telnet EFE AT BIBOEE 2 FET, ARSS28 H T A R H A R e T in PAFE 46 .
BAEEEME 10.3 s

K103 F T ERS X

(1) %/ kit SUPPRESS GO AHEAD izTi#hf . HT GO AHEAD iy 4 & /2 i IR 55
WRIEGEEPK, HEPAERSSB[BIEZIED, FHZETRERT AL DO. R
HEFR [0 B /& WILL SUPPRESS GO AHEAD, B[l [F & i%i%TH.

(2) %% P FEE IR BB AE REC 1091[VanBokkelen 198915 58 X K% &K A . HAK P
R EROE A LD, FrCOZIEDER 7508 WILL. RS a%3tE R B s & om K Aix
T (HIER P HEEAGRILKIEE L mER ., B UREFI kG HEH TIRIRIE
2 ) 22 3 ST I A BE 6 6

(3) NEWS FIEREZ “IhEEO RN , BERFC 1073 [Waitzman [FEE L.
WILL NEWS 2 f8 % im Z R & 1R/, ARS525 B S DON'T NEWS i BAE44 .

(4) TSPEED #W W RKixH GEEEZFHE) KEERNZLIHERE, X7E RFC
1079[Hedrick 1988b]H A & X WHRMRSAHHRERR, &R RisH R IEEZNEWGE
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ZH TR, RS2 %1% DON'T TSPEED, #E44i%iEK.

& i Al 55 5 i

DO SUPPRESS GO AHEAD —»
WILL TERMINAL TYPE —
WILL NEWS —»

WILL TSPEED —M

WILL LFLOW —»

WILL LINEMODE —

WILL ENVIRON —»

WILL DO STATUS —p»

P—
—— —
—
—

‘‘‘‘‘‘‘‘‘ «— DO TERMINAL TYPE
«— WILL SUPPRESS GOAHEAD
«— DO TERMINAL TYPE
«— DON’ T NEWS
MIE] ¢ DON’ T TSPEED
TCP## |€—DON TLFLOW
«— DON’ T LINEMODE
«— DON’ T ENVIRON
«— WONT STATUS

— — ———4— JTAC TERMINAL TYPE SEND
IAC TERMINAL TYPEIS “IBMPC3"—pf———""

K103 Emp s

(S)LFLOW fX#E“ A i B45%| 7, iX7E RFC1371 [Hedrick #1Borman 199214 % Y.
B PR RRE RS BRI ERIEZIET, s #EFEHGS T RBUEHEERERE  Hl.
A5 IR 55 A AN CHFFIZIE K

(6) LINEMODE fRELATHN. L imF AR i Telnet 2 RS (40
FIA% . BIBRITSE) » REBITRIZG RS BHE . ZIET R RS R4,

(7) ENVIRON &I o % P i RRIE R R A B RKISG RS aEHE, X7E RFC 1408
[Borman 1993a]H A & L. XFEHL AT AR PR R P RS AR & B ahiE 3% B IR %548 372 .
i %5 25 i PR HE 48 1%k T

(8) STATUS &Il (RFC 859 [Postel A1 Reynolds 1983e]H5E X ) R ¥FEREN — 77 a]
XI5 %) Telnet &5 HAPIRSFIEME . X/ FBEERM FEIEET (DO) . MRRS =R
FIE P R T L E R RS R U TR AR EECFRSE. X7, RS
R4 TiZE K.

(9) AR5 2%K3% IAC TERMINAL TYPE SEND ZER%& PR R IE LR A kIR, &
PR R “IBMPC3” LA 6B HI TR RIEL IR 2532

10.3 rlogin

rlogin A58 —IR KA E1E ABSD H, B E{VEESEI Unix FHLZ B85, XHfl
13 rlogin bt Telnet 152 . H T2 P SEFE MR 55 25 HE A2 O ERAE 2 4o Pl s 0 &N X 7
RGFER, A RFERFEEATEE, TPl EET AL . rlogin SZFFLA T DI6EE:



FI0E mESFR

(1) FEFEM

B G ATPLEE —HFEH, MEGEEEN, WKPeftZ8ERR. @8id dogin, £
EAEFENLZ AP LI E G R4 (BVHPKS) FSCHU RIAR, 1 EARR SR (AR EERE)
#RE PS5 o

(2) BzhEBALH

eI LB E K-S o7 AR Fimf2 8 %, thin, Al X ATl eivrciyl H
EFHRIY HPR B RS, X6, R Y /£ H EExE, Bl rlogin Ex#A X K=,
fEATHEMAL L.

(3) bk B s L 0] H T8 HERFRRAT

tetn, fRixFEHLHL EF X AR E S-S0 R F H2 EVLER Y AP, WY 7]
AR H2 BT X AT DASATH) H1 BRI a4

H2.Y>rsh HI1 command [parameter]

Rsh #& rlogin B2, ERM EEIE T rlogin KT, HAFEEEBMAT . Y $4T rsh LR 5
AP IR

14, BREAT:

rlogin HI X
B2H, PAT:
command [parameter]|

Hep, HTE 1 PR XX Y #I, FUASHI “password” $#27-7F, HEBEALFERAY
F1E 4,

7, sh BIPATRRMA S T HEE G EHAT —% 042, IERASRE AL, 5
HEf AR . R A1 & 5 — 4, rlogin Ml rsh ] AT N /G0 HE 2 m) i85 #
{E.




o9 11 3 HLFlBAL:

BT HE /2 Internet R FNHZ —, &5 HIFE Internet A & ARPANET L. HTH
T 5% Geli i AH E B AR poE, KR ICFRRI R, RN XAME B iE A 7 il 5 7
[FIRfEYy, R UGH 7 EE N LS & R GE, B AT N Internet EBRATHRINMHZ —
ATRIEREA, TCP E#E/—F UL B2 T RSB E R E . IUE B &M RSk R
Bl AR T ER A E N — PN EER N A, A SR RE-

AT FEEA/ 4 TCP/IP HTHBF R4 4544 JE 3 LA K2 TCP/AP # HEF A4 B

11.1 2 FeRMF R G LEH

GBI RS RATR IR BARALTN T, ETHFREEE 3 ZCHRH. BT
HAE A& G R MY 55 7E R 25 AR AT A=A FH R TR S RE. B 11.1 454 7 TCP/IP HF
HZGHIRERE.

Jl
=i

P i | %
R i ez
fozm | spooling [ 7|tz [
I | TCP
| | et
' Bk e
(o ) ] an [ = [¢
L———-1 MR 258

K 11.1 TCPIPMiMERG ~EHE

T RAEG R L 58 B TR RS, T MR 2 ) R B A 4. A& S i
2 MR AS BR = 2 WE BB Ry R B BE /8 /1% 18/ . TCPIP BT RSG5 2 B i A H .
X HT TCP/IP HihZE 2 R Hrum 2w ) EAE, CRBEFIH RFE W AE /bR T b 2 i
i 7. 7E TCPIP HETHRAF R Gt 11 5 MR A% fan 10 50 0 AR VR B0 A% i8R . MR R A& %
IR 2 P LR S5 288 38 TAF, RIE T FMEE AR N L, #Bor BFIARERAE N AR 5528 .
TE B4R SR B &% T R EEBSE R, RS A80a BfE @0k TCP %8, MRS B(E7ELL TCP
i bk TR . 7ERIE T IR RE RO B 2 (8] — A AT A e &, X
5= TCP/IP BT #4245 1SO/OSI TR ARG I BR R X A, & & RAFMEE R TR L
fERY, BERULTAES B 5

B T BEAF A4S, BT R R Gl 4 AR R 0 1 R -

(1) HRHFgmiE

ZIfe T B A P 46 S WR A IF R B4 A S HbE A Al i HE .



B11E HETHMF

(2) ¥4 fog Ak
R TRRE R RE A TERNCE &Lum L BRI TENAIRE . &4k 2 58 f i 4

TR B 2 BRI R . R R B B B R, T Rt (o

kA ACE, B ARESAER#TAE, BAHESERF (n4gESS it
AT IR . XL ER T G EA R KA P RIBEAER .. RGBT RGEREEER
AR, XFER PR R EIL T .

(3) HRf-AEE

5 Bh B SCE A B FTUR BRI BRAE, BHESLR R, SRR, RERAF. BOR MR 2
|H R S5 A -

FiRix s ThEE s B P AR R SE B . F P ARER R P AR RG R A, S AU AT A
WENH P se ikgm B i . Bon A B RS TR, R T I Em i E 240, BPAE P
TEMFE I RS, RRESHAREITZEmMLR 7 EEERE TEIE. XRKFETH
FA WA 2R Ge i

fEE 11.1 iR ARG+, BRI BB BRFE AR 4R &£ H Spooling [X . HH$:
WCEBRFE & UAThEERA S HM, EREMAEEER B, SM0HRENGHERE
MDA —ANERAE, BRFERAAE R, BT RG R RT DA RS RS i — &R, BRE
MR 45 $H A = A BE S 2 s BR 1% R4 . 1T BB4 R 35 ) Spooling [X A& & 3% IR 4 F1 22 77 BA %11 .
Internet b ) AL AT B8 2 HH T~ i P 50 ) 48 4 28 <5 5 IR ‘2 B0R I B k7 ), S RIS BbAG-52 77
X 3 B R AR BT EVLE R AR VT R, Il RIE B FERAF A I . P @i A AR
ST, R KIEEERAFRI AR X . RIEF ISR B A T RIEEZ X, &
YHERIKRKESA, BHPER—AFIY, X RESEEFRE. YRR
EHERANE, HEREEEREIRIES.

11.2 TCP/IP &, F R4 b ik

BT Rk B HEFE Mo dik, Internet E&MHRAE L2016 HE— Mk, TCP/IP B -FHBAF R
SHIMIER A TERTTR, RIS dm. WMo ZEH “@” It Hig
-

local-part@domain-name

Hwhr AN, BERFES, ERLUER P EMMERR Y, REASFE—HFRST 4
FRIHADMFEES . “@7 JFHINE 85, EREFRS 4 EHLAYEA . BT 2
SPE—H, PRI g ik 5 SRORAE T B 0 AR A bkt R —

F—H, KHAMEBERSILERRNER. B—, Xk st EIRGHIE
CHTERFE FIAR R, AR THSEAL AT ELE A AS [R] B BE RS AR URAL A, ] DL A AH R R AR AR iR
pLl. 8=, Xk R ERHENRGE LR ZRE T ER . RETHHEN LK
FL T IR A AE R IE S IS IS i A ) 28 A 0 R e B BT L. BRSO BT
AL B FEL T R A A5 ) b b A B 58 — AN BB 2 ROR BB FE R (5 B e 25 . iXRF, MuhbRISE—
MR RAHB R, ZFRFRE— N ENRGEZINEFETE L.
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11.3 & -FopfFX

11.3.1 BFHHEERER

T IS BRI IR, B RFC822 % X T TCP/IP HTHRHHIE BMHER. EEH
ASCII XAHR, OFEHANES, FEHA-NBIT oM. B2 Ak (header) ,
BIEARKRIETT . BT KIEHHMASRAFEFEER. E W02 IEX (body) ,
FE1E BRI SCA

BARE BRI IE T VR SRR SCA, (B RS E R (5 BRI L AR AR e T
Ro BNKIBITHAR KRBT, —1NES, AEERIMNEEE. BT HIFBETFIAK
Ha B EZATHE TN E . ARXBFERTIMA-LTELER, H—L_iER. 4
i, AR E P To HLBAT, WHA— MR RIFIR. X174 To MERESZ
FRIRBAET — MR Z i thhal, S0 Hakxs S — M7 . BT AR R R T
MR B Sk B — AN LA From JFkHI4T, HGERFER 2 &ZE A KB FI4thhat. B 112 2—
AN TFHREE BAISLEl, CLULEA KBTI R

From: wang@sina.com

To: zhang@163.net

Date: Fr1, 18 Dec 2003 12:30:30
Subject: {RE4FNL?

ik,

b ARERR, VRIERATEF? A2 RBIX) LI .
zE

B11.2 —ANHRAsH)

B ERTRANRINNT, AFEEXHEMNHHEEENEE. XHANEETER, &
AT BT IR IE R RO BN BT EFF RS/ RFC822 i85 X T Hth—L&
KB, WRET Cc FARRHMFRIAR P iE L, Reply-To FSR3% BHHEH ) [B] &F Hidik,
X-Mailer k48 BH & 3% HE A BT 48 A A0 4455«

11.3.2 ZRIEEEKMERHE 7T

B M1 DRI RE X B T BB 1 R Gep et o R BB AR B S0 A . {5 B R 1E ST R il A ] 4T Ep A
ASCII F%F, FReESEREMNTT . FIEAGEEES 3t s SCHE N EREE BRI IE .
EAEFERABE TG RERTER RIS & ER — L X/NAJL+ KB~JL MB BN
BE R BB — Rl k%, {HETHRE R Gef5iE SCA IR 1l B T K RBIAME .




F11E ETHMF

AT EMNMIEF TR, RN BB T R, A SV T R AR A B R BE (A
PR D) o — T REE K BRI N AL, BHERRIE B RIE . 1R
B, HEIESCHE AU R, b RN B, —FO5ER R oS HIR R
kIR R IR N — AN BT B 0~9 & A~F HI—NF1F. R 1E B T IS B
FIERZRAN TR, HEOT K iX S 75 B 1 (] — 31«

N T BRI G — RO R EEE AR Y 7 2R mE TR, R8N 24/
& IETF Frf2f) MIME, BlZ & HECMER{4d 78 (Multipurpose Internet Mail Extension) .
MIME F- AN € — i — 32 1 B0 B m g bm A, 10 A2 F0 9 ROE 77 AW T 3 3207 18 B b 7 1%
EfE A MIME B, RIXJ57ELERE & — S 4T i B3{5 B85 MIME #&3, PLRAEFiEH
T — LB B AT U AR R RN gw AT . BR 1 FE K& 7 AR Z AR AL — B 4w hd 75 U5,
MIME & fo VF RIE RS B B LA 87, IR S iR €A R RIS 5k, X6E, HF
Bt AT LAFE R —ME B BE R IE @ SCA X M N (attach) —ANEHR T, X k2304 HE A A i B
. HERECEEFHEN, BTHARFZERHAHEE, ARG R F P e kb 22 b i &
& (ANERSR ERGF— D BIARSIERHF LEREIA) o JH P RE T W b Z R, MIME
A B S D B B B -

N1 ZER M RIS fERS, MIME 7E f8 7 BEAF SR I 1 $47: —47 AR~ B4 MIME
ERER, H—1TU MIME 5 B2 U8 SEIEX PRI, B, SKERAT:

MIME-Version: 1.0

Content-Type: Multipart/Mixed; Boundary=Mime_separator
UiBH 15 B2 H MIME fiiAs 1.0 AR, 3 H A5 Mime separator BJ47Rf H BLAE IE XE B
RN EB 7 Z AT 25 MIME F SR AGEPRAE SCAAS B, 28 —1738°8: Content-Type: text/plain.
2 111 FH 7 FLL A A H) MIME A& EA

F11.1 FEELFARMIMERZE 2R

NELE N A
Text/html HTML A%
Text/plain A AR
Image/gif Gif #% U EH&
Image/jpeg JPEG #%:CEIR
Image/png PNG #& 3 B
Image/mpeg MPEG #& A&
Video/quicktime Quicktime #% 714

MIME R =2 RETER RIESE ZFriE I AR E BT 1R 3E 7 M T 2 H
B 5. BUMARZHIZ, MIME 86 AR (T I & B BT I 4t 7 3. RIETT
W7 R EREFRI R — Mg pd 7 2Rkt 2 g hd r sUE I R — 447, wURT LA AR St i FE 1 R
HATIEME . #E—2F, MIME &8 € FH X 7050 53 B FH B9 B AR (B B0 SR sim 42 65 7 R U7
o AIETT A NEFE ERPA S HIKER T/ S E DR, U076 SKERRIE BoR R
EEFRE RS, MIME 5ZK B FEFRGERER . H, %2AERRE T4 RS
ATEMMFIECE MIME kAT BT H ) gm iS—— X 2245 B ] BL e £ BAE T B 7 RS B
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—FEXF. BRI RGUEIELERE B MAEREEANT, FRHIESCBR BN AR —FEXNFF.

11.4 SMTP ¥l

ML 275 B4 8 038 R A% 136 AR 1) 1 TCPIE B RAL SR (15 B, (ETCP&E R R4t
T ANATEERE BOBIE, MR &R b A ARV 2 40T . AN 2 FevF KI5 5 i 1] — N 4a 8
FHIR 8 7E Ak 552 FR 7E B THE L E R BAFAE s B RIER pT SE MR 1 —— K& 7 LA RAF —
E ERRIABEREE T — 1 RIATNEAS S ERF S () « XEDRENTETCPH)
RN, FIHFEEAR LT BCRAEIX BT . TCPAPIMSUESRAL T PN B ¥ B A& 4 T
i: MTP (Mail Transfer Protocol, HEfFf&%iHi) FISMTP (Simple Mail Transfer Protocol,
] B R A R P 0O o A8 L S, A LU T B (H R B A B RE TIREZE, T 1EFIYSMTP
BT R X B R DhaE, IWMERIT ZHNH. HAT, Internet b B8 K 22 ZUHBH IR S5
A BIEHSMTPIMYL, FRILATT FENASMTPIH ) TAESEMEZm 2.

1141 SMTP &<

SMTP TAER it &iE 7 Rikan 4, BT #E a4 GEIRBIAMBINE; RERES
AR N E RIEFH P2 BERNE, XFE—FEIEZ 804SR B2 5K 56 R4 5
1. SMTP X T 14 M4, BAE:

HELO <SP> <domain> <CRLE>

MATL <SP> FROM:<reverse—-path> <CRLF>
RCPT <SP> TO:<forward-path> <CRLF>
DATA <CRLF>

RSET <CRLEF>

SEND <SP> FROM:<reverse—-path> <CRLF>
SOML <SP> FROM:<reverse-path> <CRLF>
SAML <SP> FROM:<reverse-path> <CRLF>
VRFY <SP> <string> <CRLF>

EXPN <SP> <string> <CRLE>

HELP [<SP> <string>] <CRLF>

NOQP <CRLF>

QUIT <CRLEF>

TURN <CRLF>

HApfH1F SMTP TEMEELKHLHE 8 1~ 4 58: HELO. MAIL. RCPT. DATA.,
RSET. NOOP. QUIT #1 VRFY, TFMHE%HINH.

(1) HELO— R4 77 77, Ja & &4 N Bk 55 28 b sibr iR . W 7 Bl &
OK B #riR H O Sr . EMFASFERAM YL U THEE, RMRESEHEN,
ZZIP X BB T

(2) MAIL—iX/ Mg 4 RS e E MR, &8 5 1 BRBE & A 75 MR 4 shht R [E]BR 44
b)) o A SRSERAE R ER, RIERBOER . ANREMARI I RIS, R I
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k7240 77 B A B R T RIE R B XN 2SR TS B RKNEMX, NHT IR .

(3) RCPT—X &S5RI W ARIERAE . 298 2 M AR, 75 E 2 ik Ad %
i, FIRABIHEH—NAN. MRFWT RS SR B KX AR, ©eaifk 550
RSB R T . RS SR FERE K, ©ZE M RIEERE, EsEITHER EH B G%
AF548) T — ARG 4

(ODATA— W E1Z a4 2 fa MEHEE N RIZE R EHE . R 8 AN EdRZ b X H,
DL —4T & "<CRLF> <CRLF>"AT &5 R EdE - 45 AT X T HU07 R EWRSL R 46 42 v X
NWHIEIELIE, KIXEREBRTZEZWX. R LEER, BiorEE OK.

(5) REST— X/ @ HRiBREH T EAL, A A AZ P X B NEdE . &%
NEAR R E R IR AR LG RR, U7 L 4iE 2 OK.

(6) NOOP—— XN @ AL S%, RE2ZRERTTEZE OK, AeEmaErX
HIEHE -

(7) QUIT——SMTP E R H BIEIE OK, RJGEHMifed; EIWRRIXA 64 I [H
% OK #l, WHAAEFEnER, AfEfAHmEBIgx. KEFERBX M4 HEE OK &
B, WAEPRER.

(8) VRFY—— % &# 2 F Be % 1) In] & 3% 7 DASSE B ik, 1 76 75 MW 7 R & iR
. BEERGEH AEERIAAZ T Z50F TAERK.

BT RGBT m S FREBIFNEREENT SmASXAHREH THF T, &£
11.2 45 7 SMTP 2 A H 2| B4R R =5 o

#+11.2 SMTPRZHE

K B a2 X
500 Syntax error, command unrecognized
501 Syntax error in parameters or arguments
502 Command not implemented
503 Bad sequence of commands
504 Command parameter not implemented
211 System status, or system help reply
214 Help message
220 <domain> Service ready
221 <domain> Service closing transmission channel
421 <domain> Service not available, closing transmission channel
250 Requested mail action okay, completed
251 User not local; will forward to <forward-path>
450 Requested mail action not taken: mailbox unavailable
550 Requested action not taken: mailbox unavailable
451 Requested action aborted: error in processing
551 User not local: please try <forward-path>
452 Requested action not taken: insufficient system storage
552 Requested mail action aborted: exceeded storage allocation




¢

TCP/IP il 2 M &5 g Hi AR

R
K a2 X
553 Requested action not taken: mailbox name not allowed
354 Start mail input; end with <CRLF><CRLF=>
554 Transaction failed

1142 SMTP I {Ei3#2

N LA RFC821 H ) — /Mol 7R3t — 2 Ui B SMTP ¥l ) TAEE 2.
&% 7E Alpha. ARPA F ALK Smith KIEHE{F25 Beta. ARPA FHLH] Jones, Green F1 Brown
F, XEAEEENL Alpha 534 Beta HIEEAHE. B, SMTP M T/E SRR 11.3 .

RIETT

MAIL FRDM:“ZSHﬁth@Alpha.ARPAi

RCPT TO:<Jones(@Beta. ARPA> >

RCPT TO:<Green@Beta. ARPA> ,

RCPT TG:{Bmwn@Eeta.ARPA}F

DATA
>
Blah Blah Blah ...
>
e
/
<CRLF=<CRLF= ,

\
-

TCPZEHE

/]

\

B 1

&7

250

550

354<CRLF=.<CRLF=

250 OK

1.3 SMTP TAETFE R~

RIEFTEMR RIER B e KIE Mail Ay 2B AR IR KL fbhE, 7E3REUE e &
B (MZ 250) , ik RCPT #54 & MWW ANt ; 72445 Uitf N Jones F1 Brown
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FLETIWE N Green NEEEHL Beta | ([RIE 550) , M KRIEFBEHEFERNENG R Ri%
DATA & ERIEIEHIE, XS E EERE 354 FLU<CRLF><CRLF>Z; REH
BEHR A IAE . (B SEE R S RIE T RiE<CRLF> <CRLF> DL &Nl i B 4 o . B4,
Jones A1 Brown }f 1E WU HE - .

11.5 9} 4 7 )

M 11.2 5] TCP/IP BB RALEHI T A, RIETT HIEERIEF A BB ECE iR #1T
L, MHEEAE IR KT EHL RGBT — N AR 55 2512 7 SR BRI HE T R4 K B i
BEIERRRIBRAE . DR R A I8 3 AL TR R S5 2R FREE FUNLAS b o 3578 F P AR vt BN b s & e
HHIBITHH RS ESHFE TR — S, B, —&KAS B PC LT EFERIER R,
Al GEXE DL ST R IR 5 28 i AT . Hk, B PR ENL— R E [E e 1 1P Heht, BIfEH A
BEfRIEE R 24 /NEFEIFFNL, BR—GE—EfE B (nTIERTEZ40 4 FRARESEZE
A5 FFPARERTHENA B UME ST EROT . B, B P RINLES Lok %A
2, KRR AR AE ) P AR T AME. B P TR EAE S AN S R MRS, He ik
HRFE 73CEL7E FH P A L as b, R4 Ath 7E 5K B IR s LAV IR RS o TR e P — A F R W
A2 FH PR 47 9 IR 45 $R AL A sl FH P BT e B 30 T 1A AR A, IX SRR IR 55 2 HEANTE F P B A v B2
ML BT . XEk 7R E MU anar i el BR A Y e &

TCP/IP WS T 3R AL o 7 WA R A 34T i FEAF B B i o 3X e B R ¥ 2 BT HIR A
ZEB TETIM RS SBETEN L, FREFHA NS — 8BV NS FTHFR. H
i RN Z B2 BB/ (Post Office Protocol, f&#% POP) , H gijfs FH i 2 HE = i
W =H, Bl POP3.

11.5.1 POP3 ¥

POP3 WM AE TAER & P A/ IR 25 2 . 75 EAE MR A8 P 2E FINL2% iz 1T POP iR %5 2%
F P IE 4T B BT B3 % POP RSS2, XTHBFERI A B ITHEI. B 114 iR
POP il ) T/EHE R

R4 AR 55 2%
HR {4 KA S F P -5
SMTP SMTP POP POP
w5 %3 )\ W &P
TCPiE TCPi%#E

& 11.4 POP Wiy THERR

&
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R A 23 T ) F R A AR AR ER 5 R AR 5545 1) SMTP RIS 45 5 SLEHE, H BRAFAH]
FURRAE . MR AR 55 5% L i POP IR S5 8301 TCP ) 110 3w 0, F P 7E U7 in) BSFE I FH P A4 44

V) BN P S POP RS SREST TCP 364, ARSIt 30 I — R4 446 FE P IS4 v 1

MR A B 82 P AT E ALK BRI ER . X B ar KR AR S SMTP [y @38 2R
th, WABIIR.

11.5.2 Ht#FEiAR AR

TE48 H POP PR B IR BB FE B , BB (5 BN T 2B % P o, 18 2 5 RS as Bl B R 2L,
bEfE, P HREEREEE. BER. 768, (NERFmHiT. XPVimJE TR A . 34
R, [ERWATHRAL T RENE, Z5#Eid SMTP FE B Aks52%. HET Internet b A HBBAE U5 A
B T MM AMER B 7 27 28 K 1] .

Frig Bl 7 SR B K P S B B 2 VU SMNEIK S TAb#. X8, B umMH 7T
k%o L ERERRFEE R, @S ERFFERE. BN ERAMANRFEMIAHEE, REER
B A MRS etz . Bl 7 SRR HBFE U5 1/ — R A HTTP i, 38 % o 28 1E A HBFE 7 9]
B2 P o, X P T X OCFRE webmail. Rk, FEAERERIMEE, #UA GEXT BEAF S it A T #4F .

o3 8 A AR BB NS R RER & 5 e XN, w5 o] DU B
RS A, MAERFEIRTEN, TEHER. 58RI AERIVIRES I, MERELEA.
P —IRBEERIR, WK ARSS 28 R RIA IE#05 I RE S BEL R B irE. HERE, 75
U7 I P AT DVRIBAL T AT 7 B . S5 KA IMAP #3% (Internet Message
Access Protocol) , IMAP $24L 4 Z X1 Yo Dy g vl LAk P 78 (R 32 58 B A BB A Bk s ] . 3=
B, KA. RAAFEEEAFHER TEPRE. i, AP ANLERE R T
oo R A ME R RS 4. RN IMAP VR P ERS S L2 AR BEIREMH
ISCFEJE, FF B AT AR IEHWE SO 2 TRl s iR, BlE-O Rk A ZIBRFE (X 4L B AR it
POP3 AR -

M=Fp v a7 K DI RERE . 70 & U [l R B POP J7 A1 webmail HIHE &1, TIRE
NeER, FHATERE. Eixfh b ARSEEREREZ, TEZZHERE, FHRH
ZM T ARIEER D . POP J7 2\ F H a8 B A8 H B8 A S 21 Z 818 H .
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BYIWAE Internet B, WItHEREFERGFEETEGR LM TIEN. £ —HERE
AL ZJE AR, ANMBBUSLA IR, Internet 7] J5 (810 T35 BAZ mAN T H i E . A BPfE a0,
G Z WK Internet F BB KRS, FTEFBHERREPREMLMREF ., ERX—REAE
5 [K] /& Internet _EEFIH &K HH) Telnet, FTP E N A G AEH T EERRAMZ M. X—
FifkEE WWW (World Wide Web) FARFIHIIAA THRAMSM. JTHEZ 1993 FLLEHE
2 WWW 3 % 8% 1 & R Th B 9 30 Internet F P A S RFREOY K. B 12.1 B/R7 7T 1994
1 HZE 1995 4F 3 AfplalfE Ny WWW AL HTTP 3 r HEFEA Internet 43 HAHFr S EE
B GG L. WWW Z BT PLEESZ B T V2 RIS R A WWW SR T B R 2 5 1E, 7E Web
WG T XA, BB, FENMSEZMEERREFN, RNEARESEE TR
i 1] B ) B T R AR B AT AN — AWl Bk A% 22 5 — AN, XM R T8 118 BRI R AR K
faifk 7 H P HE BRI AR .

25

20 'l
/
/

15

10
5 /./-’/
D 1 1 1 1 i

SEEAS S S
SHRS UG UG UL x@h I

121 WWW £E 1994 £ 1 H % 1995 4 3 H [a) ) #1450

REFHENFEHE WWW ZEEEF HTTP Wi, K2 HTTP VbR & E| HTML iE 5,
FE LR ENE HTML ES, ARG TS HTTP il i TEER. FEHS LR HTTP i
H TSR

12.1 AL AKFf= URL

1211 8BXA

WWW BN Internet B85 B AMHIGIRAR EATEFERESHES. MZLEEZEU
ST AR A E Internet A ENL o FARA WHAITE — A 30 H 4H 2K L8 47 BUF TR B
We? 8 XA SR BRIE TRAIEM . BriglE XA 25 xR 1 EERE B,



TCP/IP il 2 M 48 gmFEH AR

SRR ] LA 1R [R5 B R S th HAR SO R AR S . B XA SR AL T — MR T AR
RS B HILE] . HSE XA EHA R Internet B A I, 1EA—FHRE BHFE

02) 7€ 20 142 60 £EARED i WTHLARBT 5L FHY Ted Nelson 41 . CERN /MIL4ESE T X — JEAB7E 1990

R T YAPRCIES HTML (HyperText Marked Language) , 345 & FF Internet 7
BT WWW o ANidiX i {8 SCA JL TP/ 2 Bl H SR SCA, 2 78 SCAS SCRS H ZE Al b 38 in
TR R HA ARSI FEEE, ARSI IZHER, 1990 £ £ 1992 22 [A] WWW IR
2. fEE 1993 4 R R = & 5515 BRI S48 FF R 2 WWW ISk T F R K JE .
R R A AN E XA BEREEAE TERE. BBMESIMmEEE, Lh ok
FENEBEAR, A S0 U5 AR N A

12.1.2 %Z—&RiREN URL

EE SCAS A S RO A ) HeA SO R B, BT WWW 2R, IF HIes e
AR R LA, RS WMARRIZER AR T —ERWHME. i, FHeHLIbRH e R
SCRY R FE RO S A SRS 42 s IR T Internet B SR EFERIN A, K RIETREHI—
LeT RN, FEE T A K A R S FH SR IR BT [ B SCAS, I B 7 LR R SR HE B Y
HNH FEFEA R NI T —FiiBEiimg s, ASRAHMBZEMASMER . %8k
o5 B9t — 258, A —EIRELS. (Uniform Resource Locator, URL) . URL f)

protocol: //computer name: port/document name

URL # & S MRHLFF 2R =B B 1HENLE 53084 . HA protocol & 1717
A FT R S B P48, computer name J& CRIFTETHENARZ; (HEVEZERE
RN port—— R 1SR AEI ( BT Aidm HOSRDEH,  7ERLT R IR Aok 208
I) ;5 document name AEFEFEETHENL LRI SO %, BIERAEM XA A . Hlan, URL:

http:/ / www .seu.edu.cn/cs/index html
fe B EMSCH http, THFENLLZ N www.seu.edu.cn, 4¥ cs/ index.html.

12.2 HTML &

12.2.1 B AR NIEE

A SR A ASCIL #4573, BEART—MEISCA M, B AR 3. Higa
& H HTML & 5 R € X iR H) . HTML 15 5 2 3 VXA CERE 1, #1817 S0 &30 E
0 54 AL ER S FAE OG5 B (BN 2 D i as a4 s SCi) « HTML 8 5 BB E X —
RI|HIRR R SEBLIX LT e

A HIML SR A E B A7) ShERJa SR ERAE 8. SRR 7 3CErId Y, M
ENEE T KREMEE. Blan, KEEE T SO RIARE— K2 B0 248 AR B uAnas
SRAEFT - RNGE MR — P TUIEFE A0 1 . FEERIMI AR, &> HTML SR PA— M 3 bR 25 A0 AR
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B RBHIXAX M RFR. ERZBHIMEES T, JUEXETHEAT BTN FlTTs
ZRFAT) WINER PRI, AL 5 T3 4 BT B s B AR A = R

HTML $54 0 SRR G AT A . —Sebnaefie — SR snte (e s G

B EBENEI—AHFAT) » E TIENZH IR . AR THRE — &
T RIRERE G RI TR AR RIRE S F . XSRS L, o I br 250 45 AR %
o5 AN EE R BNAE . FREHEF T46 8 — AN SLRISMEEE J& 3h— AN LU/ FRR T 75 5 4K
Hitr %2 A HIARRAE (RERELAAX KNG, BEZBRBHLUURERER) .

<TAGNAME>

FE N F 45 SR AR S A N E LN T A MBI 8, FHE L — DR FHRIER:
</TAGNAME >
#l, HTML XA PUAREE</HTML>H 5. #R%&E<HEAD>L5</ HEAD >f34% 73L&, 1fts

Z:<BODY >5</BODY>H4E | 4RI 1EKE, PRZE<TITLE>S</TITLE>HE 1 Ak
BICA . B 12.2 25438 7 HTML 3CR ) — iz at.

<HTML>
<HEAD>
<TITLE=
Hello World!
</TITLE>
</HEAD=>

=BODY=>
Hello World!
</BODY>
</HTML>

& 12.2 HTML R H)—RE e

KRS B IE— T L, FEUATESRERE NG . Ak, XMERERZ
NT HEX SRR, MUK RESH CIESEF—&F, HPHNERASEm T
HAE N W28 BN . X2 HTML SCRSFI SCA SCRS AN R 3 75, HTML SCRS ) B g =2
FH SO A PR EE 52 LH

12.2.2 HTML REB#HRZE

M TN ETT A, — AR IR, B<tag>Fl</tag>H 404 F i _E &4 19 1] (1)
NEFAM TR TR . XETTREN a2 HE P RIPRERRER . THEFNA
HTML A4 WAIFRZE

1. <HTML>FfI</HTML>#5%

XX bR F R R 7 HTML SO B U6 R0 25 3, FoAF i n il e 4% & P AL 3R 1) /2 HTML
Y. Lhrt, AT PAIE HIML #&RNEE R — M B LREMWHICH . 2R EBEE —1ME
HHIERE. HESERE<HTML>F<HTML>FRCH, g B cENaSEX N FE
) HTML JT & N 35
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2. <HEAD>HI</HEAD>}5%
—A~ HTML CRYH LA EARA . SR H SR 2 AR <HEAD>HI</HEAD>#5 H
L — AT SO AR AR S S RS RER.

3. HEAD &

1E A4 <HEAD>)Z N HI M T Je & FR N HEAD Jt% . HEAD Jo& 2 H AR iR SR B
M—EZRG| 2 KT RELE. Web WA H AT/ HEAD THEKIASE, FrCl7EN % Web 1T
B REATR. X 12.1 5|H T EAK HEAD TR

<121 EAXHHEADITE

T = wm Ok
TITLE F T Web U1 i) 2R ER /T 9]
BASE 7E Web 71 R ARA SRR URL Hiht (4 —%IFEELRD
ISINDEX I Web 3l B 28 1Z SR ] 18 F
LINK IR SO AN HoAth SRS 2 8] )
*Href o 1R LA B SCAS 4
*Name NI 4
*Rel FiR 5 H A SR ) E R
*Rev iR 5 HAth U )R &R
*Urn 45— IR R
*Methods HoAl SRS B SR HTTP 5 vk
META Meta {5 B
*Http-*quiv ¥ META LR 5 — M BOEHEGER
*Name KA EWmS
*Content BRI E R
NEXTID RS
*N & XUF—/MRBIAES

(1) TITLE

TITLE Jjo& 0] AFE B P R /s EREE Web . B S7E Web M W2 HIFR AR (HALE
Web WA L) HEREXHRE. ELAbT 50 NERF, FHAGEA S HAM HTML T &E
Eﬁu #E':EQ%:

<TITLE>FEfF&HE</TITLE>

(2) BASE
BASE JCEPRIR T 7E Web T2 H 48 F i HoAth SRS AT URL bk, R —/MN BB IT T E
JESREFERIALE, AT CAFR e BRI RIE . XS AR R NE IR . BASE
TTEA—NEN, B2k R BEIREK URL B Href. f10:

<BASE Href="http//www.sina.com">

(3) ISINDEX
ISINDEX JGZ I RiE %1 Web W %327 BASE o %) H 1 SCRY & aT #5483, 4,
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K iZbric A HEAD Aic B & & R A8 A (8 7] o 48 5 8 SO, 2SI I FE B IR 55 4% JR RE 5
R
(4) LINK
LINK JuF 4t T =580 8 SO AT HAl SR B R Z R 0 R P4tk . 4N

<LINK Href="my info.htm">

LINK tH#A PR —&E -

O Href: e 7 iZERHEREF SO B4 5

O Name: R8T ] LLEN—A AT e B A H AR A

O Rel: #HARHEETE XHIRKR. B, Rel= “made” WIEERZ, 7& Href F4 E K

URL & XA HIE
O Rev: 5 Rel #iidRIRAGIHFMHE. HlH, Rev= “made” B)EEZ, ETHCR 2
Href # fir25 %€ #Y) URL HI/EH -

O Um: FHIZTR4HE) Uniform Resource Name (G—&JELZFR).

4. <BODY>HM</BODY>#r%

<BODY>H1</BODY>Hr2E A Bl & 1) SRS ) 4K 550 BODY FHHIJTE & Web J % 2%
W E AT BRI — WA, B BODY A o 25 82 SO 1 A8 =0FE . BODY 843 7T LA
AEXF. BB, RIEFTE

HF HTML SCRYAFAETE SCA SO, Fir DASCRY 0 25060, 25 B A R b 2 SR e B i HH A2 G e 32
. Blin: <BR>WFZFESWKARTIAN—MT R, i, H7EMAHIE E<BR>K,
M ARE A B L MR E R RE BB T —ITHITEH . <p>M</p>nZH Ubrid—4
BREITLE. ERFE Web TAGIELFH, M<L>E—NFIRTE. EWWCENRPFEN
i H fIFFG

Web XX HIETT AFIEXARBER. 8%, IEXEREEENEIRECE BFHE R EFHA
HEBAT XHEZF . BT —NMSL RS, M SOREE TRREIERSIH. 25
8 iXEes| R, MRS AT e SIS EER, HHEHEBEGEARI Rl . B,
<IMG>F5%E H AR HTML CAS 5| FHRAMTEE . @, <IMG Src= “PHOTO.jpg” >3 X
A “PHOTO.jpg” W& — MW WA EmA R R H R EE . HF IMG B Sre BHERH T HE
B HIRIE .

B T L@ A BRX PR S, HTML iE & ik U8 PIAR S T B s SN,
BEREERERS, XEAF——MNE, BX68REE ] LIS E HTML 75T B AE < CHER -

12.3 HTTP W8k

A AEIE I (HyperText Transfer Protocol, HTTP #hill) & Web k5528 FH R AL FE ik
KA PHLZ B REIE R P . HTTP P30 HTML &S T WWW RIHE AR ZA.
HTTP 22— N ETNAHBERE AN RPN, HTHAER#E, RER T, EH T m B
HEERG. ©T 1990 F, @3JIFERERS AR, SR TSN E. Balft
WWW i F )& HTTP/1.0 {15 6 ik, HTTP/1.1 FI#atk TAE IEAE#4T 2+, 1fi H HTTP-NG

(Next Generation of HTTP) HJZEIN &R .
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12.3.1 HTTP ¥ B9 T/EHER,

HTTP Wil — A, 5HAh Internet IR AL, HTTP Mhill R & TiF
SK/ma AR AT . Ak HTTP Wil e X T —HH B, XEHE B0 APMERL: REE LR “E
K7 HEMKERSZLSH “NE” HE . HTTP e TA/ER Web 3 % 2518 3 78 24 % P 3 1Y
A, SR FANESREZ GG, WIEEKTT T S5imm k54 TCP ERR 80 imH (80 ¥
2 HTTP VMl FI BRI\ i O, 48R % Hoihdm O F) HTTP RSS2SR FER) , RIGEHE
B b RIEMBNFIER 2 o RSB FEWCRNTE K w2 %8 F A4 AH B2 A B f R AL EE 1 45 R DAL &
T BIR [E B % P 3R e IR TCP %, HT/ESREME 12.3 frx.

i R >
[ v E" |
= =
——— = D
H P RE(UA) 3% FIR 5528 (0)

< Mg I B

K 12.3 HTTP i) TiEidHE

12.3.2 HTTP 455

MR HTTP #hi ) TAEAE AT LLE H HTTP P B W 2R M

(1) ZREF /RS HER.

(2) FIBPE: ZP MRS H/ERRSN, RATFHLEFEFRTEMRE. ERTEEH
HJH GET. HEAD. POST. M TiEHE T &Z P ERFHEKABERAF. HT HTTP il
B, {818 HTTP MRS 2R AR/, Ris EEER .

(3) Rif: HTTP o5t E R AT R . IEAEEHITIZE% B Content-Type il LA
FRic.

(4) TCE: TEBEMS UERBIFREZ R —ANER. REJLHETEE S HITE
X, HERBIEFRINE G, BRI ERE. KHIXF 0] LA & A& 5 ] .

(5) FTRAS: HTTP MR TREWIN . RS Z B G FHSAE KA ICIZ6
BACRSERENREEEAHFENRAEE, WELFESL, XETIESHERIEREE%
MFEEN K. H—HH, ERSH/ATELEE BN ERMNERER.

124 HTTP #FRFopm &

1241 BEXKIEE
SR B % LR IR 28 LUESREER . S0 HTTP 3%k B R F -
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request-line (<method> URI <HTTP-version:>)
headers
<blank line>
<body>

HApBE—17R1ERIT, method BE P KIEREARKER T, URI (Uniform Resource
Identifier, URID) @FrigR AP A —RIFEWRIR, BEHs L% P mATHE HTTP il FIhk
KAEE . ERITHFEREREIBEE (headers) #RIERIEE B ICK, OCGKARCE/ALL
AT EF . HEME B VRS 0 MNEREBAN T

HTTP/1.0 X FF=/M&R 7

(1) GET if3K, R[EIERATH URI Prifa i KO UHEIE B .

(2) HEAD &K, KT GET Kk, (HRF 2T HIRE URI $55€ CHH)E 55 &,
A B LPRRI SO N o 115 KRI85 R SCAR BB IERATE . AT U a) 14 0 & 3 7Y
&2k, GET Ml HEAD &R CAHR L E .

(3) POST & KRR KIEHTHA. FrEs T LA ESHERK. XEE—F
BTG R F &% body HIEK . {# FH POST &R} 75 EAEHR SCH # Content-Length B 45 H
body FIHFE .

1242 NZEHE

AR 5545 LA R 5 SN & P LR IE — SR

status-line (<HTTP-version> response-code response-phrase)
headers

<blank line>

<body>

NEH BRI A SIERIEERMU, 2AEBLMEEMES, FEU—2E81TkRT. M
ERE o ENE k. EU—RETIHE, RETEMEFAHK HTTP A — 1 REH
B (3% 12.2 25 B FORES S LS 30 M—NREREE. IREEERSIT 5 2 iR N E
W — R E I B BREEENELERT AT RHNE RS K. WRTENE
HRIEIEE, CRIREAETZB1T)E, B B body #i4).

#1222 HTTPRERAL4RE

RS B [R G
{£ & (Informational) 1xx
HTTP/1.0 1 AE X
X (Successful) 2xx
200 IE# (OK)
201 fz& (Created)
202 U (Accepted)
204 FH % (No Content)

)
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B3R

RS B R K338
H5E [\ (Redirection) 3xx
300 ZFi%FE (Multiple Choices)
301 KA#E) (Moved Permanently)
302 B #3) (Moved Temporarily)
304 KB (Not Modified)
%P AL % (Client Error) 4xx
400 HiR1ER (Bad Choice)
401 FKFFM (Unauthorized)
403 2% 1k (Forbidden)
404 &8 (Not Found)
AR 45284517 (Server Error) 5xx
500 PR 4285 1% (Internal Server Error)
501 ASEHL (Not Implemented)
502 %M X (Bad Gateway)
503 AR5 A 424 (Service Unavailable)
1243 BRFE

HE BRI ATER, X TERRE R FIHITE BT ASEIA F A RTE R BN .
5K BRI E &7 BUE Rk as EFFRE AR AR, RG] DA RBIERA.
AR TEMET S MMEHEPHEBFREZDFHEEERER, KE. KFTE. &

Ja—IRAE A . BAEA M. B L E B E 12.3 iR,

F®123 EREWPFER

RIS & X im K B & F &
Allow F AR BT 01 5 @
Authorization &P RAER @
Content-Encoding R BT F ) b5 ¢
Content-Length FEHRKE ®
Content-Type FARRR o
Date % 7 Bk 5 25 R B ] o
Expires EARRA RO o
From 18 K &K%+ 1) E-mail o
If-Modified-Since S I T) Hi7 190 BT 75 BE 25 o
Last-Modified iz 5 B I ] o
Location TE R U E e [ e A B
Pragma 25 P LB AR 55 25 SE I 40 1Y @
Referer % P ARIATIE K URI 1) URI @
Server Hi 5% 2515 B
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SR
RIS 2 X iF K M & F {&
User-Agent P HUE B ®
WWW-Authenticate i 55 28 B SR ZAUE B )
Access Authentication RS B o )

— N EHFRAFRENEENE S, —IMTERMFREHAN, FRAAXIT KNG,
B FBAI g N=R: —RKNHTHER, —HKNHTWEE, &7 —KmREE. 75K
%k (Fltn: Date) BERTH TERKXATH TN . FEiR F4AH) H 37 B AT L ILAE POST &K
AT W LA SO

125 #» % &

WWW 2 — M RARBEE RS, £ WWW ERGREEAE XA, BB, Bk, &
AL S R R . Web WIS 1E A WWW % 5 5 RS F A E R 52 i HTTP B3E (S,
FHEENREROCHESHEPEE. FLEWEATiA, HTML &5 M HTTP HilAE 1990
R, (HEF) 1993 FEEALE Web RIS HILE WWW A4 03k & i K .

Web WA EE —/ L Web [REBEANERFIEH. REH[/EEHPAT A FREBE
% FAANERITH —NEEHFHBER—MEEIN T . MG RS S RIEFTERPI, <H
GBI HSERF T —IRIER:. WA 7 B R AT T Bon. WRESES LK
R EM, ef—E T/EMNMRME— TR . B 124 Ui T X EaS8E LA,

HTML N
gl 3T
7 E‘g%’ﬁﬂtﬂ}
Foft 52
Jv \‘\’L e [
HIML | [ Efb
ﬁf‘ ﬁf’
PR £ 42 1
it
2
=2}

Bl 12.4 P52 H A E

MRS B, MRS H—HEZ . —HEESN - EEENRER ST HmR. 155 8
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R T d A O, iR Risnh SEam . FFERAEMAS RBATH e E
e, Bltn, AP MA— URL 803& B —MESCARS HN, #HlaEH—A% M
BT SCRS P 7E R FE AR 95 2 EEXRZ 3Ok, - HiA A @A m A P Bz 0.

BB LIEE— HIML R R ER N, HAhp@Rss &gl . HTML
RPN TS HIML EERISCRYPTARR, #i AR P B bRk b o4
A fEREAS I HTML AR ¥ e piE & P i 4 1 a2 SR A BRI 4045 . lan, iR
B3 SO 1) Sk AR A, RRER NIRRT BakE I XA KA. FEE, mRREE— /BT hR
25, fRREAR S — ST .

HTML R — MR EENINGEE TSGR, BESLIFERERTErnS I EZ
)55 R K5 B HTML SCR 34 0 T. 9/ RARIERE T — AN TR, %8881 2480
IR Or B A i AL BLE Bk v e b T FH P i .

W UGB IX PR R I 28 . B A AR o T VTR T R A RIE . WWW /BN
A RGOS T SRR, R REEREARPSDFIE AR S A @, X%
i PR3 D e 0 2 s T B R B I 3 ndE 4R B O SR R ILE B e A, [RIETHes A P
DA 5 1) 0] 34 Th BE Y R b



o 13 3 Mg At

TCPAP H— AN EENHMAH TAREN RS M PEIE CCHF) FEKE. ViR R
FHEFEARMER: BEXHEHALHAELILE. & LA T XHEZERAMNA A =
Pl SCHEAEHITMY FTP £ TCPAP WMk A B SCHE R, el A B4R S48 i i)
PR T W WA AR SO IR 45 8% S0 B UA R AR IE SO I RE 1. B E U Rl
TFTP [ AR Le R FR SR R N SR (i 7 —Fhfa] B /NI5 1) FTP BT . FAE R BLME|
FFHAE ROM B, TFTP nJ AR IR B LI N ML S RSt NES 2 SUN MRS A &
Wit I RIZ AL S FE R SO L E R N M, EEF UDP RiFATIE BALIE LI SUN Rz
A (RPC) HLEIAT REIEHERFE R (XDR) HlFl. KN RPC F1 XDR &F1 NFS Ji
SE W), BFE R UERENIREE S AN HRERF . 2FES A HIX =Fihil.

13.1 FTP XHH4E#Hr il

13.1.1 &9y

FTP Wiz F OSI ML EBRMPINAE, R H2 TCP/AP thil R —ila. A5
FESA FTP thil it B, TAEREMEIFRAE—NRBFH P B RFEFICLRE . &
EIBHEAE RS RKI FTP thisUE R —AT 28 H B SO LR L sL R ETE TCP X
1 Telnet tHhil 2z EH) .

FTP hi IR &t BAaE 4 4 (D B (BFREFAEEE) K=, ()
nlal e E e U GEIRER) REAZETTEN: (3 FHEAREENRIA R CHFE R
Gint P RUFRERE:; (4 BRATEMAREYE. RE FTP il vl A P HEER P i
i, (B3 F B RE XN R 31T 8

13.1.2  XXHiE)FnfE i

V2 Mg RS AR AL T U AR ENL ESCFRIEE AT BETHE 2R T SR A R BT AR SE
DLOERE ST IE, SMTEAER&EER B Bluh 7RG EN RS BERA, Rit#H
{5 F —4~ FR O SCAF IR 55 48 ROV BCA A BG4 ) B SR LU 7 il . XA e ] LLE 3l
HIFFFiseE, AT LUEE mE & M 2807 A SO RS 8%« 51— AN 7 A8 R SCAF 7 1) R %
trBE, AR R SRR IE A B — S B R T AL ARG &
BHRE K. MER—EELT, HEERONEEEREBESNINHER. 2THPAZ
NENZ AT, —ANHLAT HES K — ML H X B2 A7 MV B A AR P IR 55 4%
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RAALARIEAH PRSI E RS .

1) 13.1.3 HE&HZFE

AR T EERM TR LR ILEN S EE RG] LI ZT) i EWREZ M
FAAZ 7] BRI U5 8 [/ — AN S, X SR ke BE RIS i BT G 5 I E RIAR P T SO R AR
HHl R SRR — A, EREIREEHR - AR R, RHEFELZHTH
BERIEE, H—BAER S ERE N, ER B A B X B 8 T A SR 4n E AL %
A

W2 NWATELICE 77 IR H g8 S 208 e Ak 55 48 10 7 SOR BRSO RISL =05 1], (B SERR
EXHREFEARZ AR RN LR S TN £ EFATETEE S Wi
B e ARG AR — M E B P i r, M@ IEm AR 30 R G B A S R GE ok
1, X P RFZ PRGOS Z AR, AT CMRE A SO —FERE L R 3. AT AT
FE SR AN AR 7 B S A A4 H

TR SCAF I IE A ST AL R 1 55 DB, BRL DR B AR P SR DRz A2 S A A 3 S A5
X AT F PR 5 AT CARN S 7] A< A A2 SCAF IR 5 AT R RE AT Bk e . AEXS
5 XFEEHIBR R AR IR, HER G ET WRAERE e Td R = A Mg e m iz EAL T
PR, WINABERFRIIRIER BT BIETE EVA b, (B2 028 B LR T3
SER, WSEREFETAREE, EE@En e, FEXFERIRHI AR, &
2245 RN 15 N IR Fr A 5 1 KRR

gh H BAX LR i, BSEI— MR RHIEH R U ILE R G AR F ER . f£— 57
MR RGT, —aHlas RS2 R DAL REF IR — SPLa H RIS 4. MR, — Nk
R LR RGUE DN R R AT BT AR F P SBUN; [R] GR97 5 1] A, 173X 48 ) A g
s EAULER . BN S AR RASABIES AN RGBS —FR, BEXPTaE RIS
B IR F R AE R B 22 AT RER

13.1.4 XXHEwMEE

Xt SERFE 2 303 = 05 SR B BT Bl SRS L = . T SO AL i B AR R
VIR AW . BSEH P RGERE X  — i A E R, R XX BT HRE. K
2 B SR AL F R A A B SO R 0 B R, P L aUEE A — MR R E
i XA SRR B AE S B B il o 18 20 7 dm B AR I, P 1 S 4 BRI 2 SO PR AE RO ML ik
FHTRRERME—FEMIMEGEE AP 4. B4 KRBOUERTI R, — B X Ess
W, WP GRS AT, SR A A A i S AR PR A A Bl 1 o BRSO R il )
—MMERR— B R, FHLRGH T X AT 2 2 RA U7 RAERIE, BrelfEE
RO XM AR SR RS R E R IB TR E & .

MELRG—HF, 71 RS R RBAR SR Rl fE R AR BXERT . 20 )7 I A A 554 4 20
BEM PR AR, Ui R RIS SRS EA N2, FHEERTNEER,
RN AL ERAS AN BT R A R DA KB SUFRIN I B AR N E 57 BLRON TR BRIX 2% 57
IR B SOR AN SC A A B e B B AR R GUREAR R . — i, FATITEILA MR
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BT A R G B R S R, N — T s A 8 o — P s AT RE B R 5k o {H2 13
HARE TITARGRNAGKER, KEERBARERERR, iLfE TCPIP HillkE
SR R R G R KA B iR, FTP W E R — 30 S AL R R L.

13.1.5 FTP XA S

XA BT Z/ TCP/IP M2z —, EIARIMERESR SR HE . H
SEPE TCP/IP FRONSERR AT IR HEZ BT, bR X ERmTGREEGFE T, X RIK
A% S b HE 4% 5 B B I B X A& fir i (File Transfer Protocol) H, FZELL RFC959
NHETE .

R A — AN 5 B3 B0 B A B TCP, R4 X EmERR BT RIBER S HFE
B Ak, FELEFEWERCHAEREY, ERWARFRPTR. wH. a5 LIEFEHFIX
MPSCERIRRE 4. &0 FTP Mh G $R AL T B S5 A & 2 4R HAh — L Th g

1. ZHEAVTH

R FTP WU & xt N R 2 7 F4E e 1), (B RZEHPIHCEB A AR P EE ST
BERSSHZHRETREFPHZEARED . Fln, FHF e AR Y| H N2 BRI e H %
I . A4 P ER] BLE T Help a4 SR3RELAT LAE R FTP e 4 MBS B

2. ¥ (") HHBE

FTP W&/ imte € IR AR R Mg, #lm, AP UEE — N R EEE X
A B, 3 | B DL R A SR B 2 AST g £Eid & EBCDIC 3 4E.

3. NEZH

FTP R/ vmidad &I F 42 80 04k 3RA5 SO IR 4 A . I R se iR A 2
7 24 H0 12K 4 38 4577 1] R 9545 -

13.1.6 FTP =&

MHEABRRS 28 —FF, RZEH) FTP k5548 SLILER o i R 8 2 A% P i B v i) o 25 7 U
it TCP Wil (Telnet) E#EE| RS 2% . RS5auG I FTP R A5 i IR 832 FFE 1K P o Rkl
ffEHIERE, RGNS — N EEERERHRE. BHEREZ P a2 iFE ke et
SR S, AR MIEBEDIE R TCP AR ALt BOCRIE M T A RIEEE . 122 7 i AR5 2%
s A FTP AR 13.1 Frows

B 13.1 kR, 3 RIS B IR R -

BHIERE: RSN i) FTP hil RS af5 s dan & R B FE S HERR, 12ERE
F Telnet 11X .

BimiEs: AITLhEIEAmN SN TREER, A R mER, Hiqm i EdE
A DL — NSO — 884y, ] LR BN AN S, 1 %ER T LA T — N RS- 4 30R
LR — AR P B R R 2 6], Hn] IR T ARG e B R4t g 2 1a)

B4 i . 30 ) B0 A% Gt Rl e S i 2 g 11 R SR ER 3= sh 808 A% S iR R A 5K DA
fE4T I EdE &R

ARt BRI RER U IS B PR ER:, vTLLR FahE ] &4sh
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L thiUREs: MR RIS SRR R R, BTAZE RS 2
(1a) i res bR

W B AR A R, EEN W ESBRT, i ST SR LR S R,
SR AL AT G BB S ORI SRR SR Ar & HE TR A . St T B BEE
SRR BT AR A — > BOR B

FFte BB SO RS A B .

% P FTP & 4

[GEpak:3m -~ HF

meﬁﬁ%%*-iﬁﬁg >| F TP i R 58

) !

AR %% 283G FTPR 4t

T e DU N
I TCP/IP 4% 1
SRS 2%

E: 1 BiEEEA URE—TT R
2. BIEERFFAGFAET FIP Z &R

& 13.1 FTP {# A

MEFRAT LR Y, 25 7 v o) R 55 28 AR A3 &9 — 4> TCP %, 5 ZHKRIIEEE
iR N T —A> TCP E#k. BHFEFIERE —HRFERIME K FTP ZTEEH, M
PEAESE A B IO R AR, fZA e E R . SRR, BB e smiER UL e
ZEERN B RE R LR ENSELN, MEFEREERFEN FTP 2ERNHER. —
Bz ERREE, W FTP 2GR IR pTa SR EE i

13.1.7 TCP imOSHIS7EC

2 —AN% i [ iR 55 % AR — NIRRT, 2 P S A LA — AN BEAL 2 i B P B
i E I AP R A RSS2 21 I DR 285 . |ATEE, — MRS AT LUE A E— i D
REZNAFRIZ S miE S, Oy TCP AT LRSS 2835 B A [ R IX 0 251 & & o 110 = 75 2T i
— AT EEA R TCP E R, BAREATR A AT LAE A 1% 8 i A v 1, X R 25 1
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Uit B BT IR BN — AN A AE FH B TCP 3w 1, 17 AR 552 3w DAk FH R e T B ) 20 ¥ SR 3E4T FTP (1
BAEAE . N T B RARSS 2% v H B R AL S AR A SE R AN & P i Y AE A O B AR S i FE A L

M5 800 5 U 46 MR AR 8RR SR B . SicBE, 4R TOP sesioknt, Mg Qi

B B O g E Il 5 M AR P inis 05 . X RITSMEEEEBEAN T2 FEFEHRABA
TCPEH T, BHAR P wmihUEREES BiEF — A thim O T XIS, FHFERMAE K —ME
IR 1 Z0s O, SRR R ER T Z O S a ke e, BaSEFFIRSS 8% )1 %0 1 &
LA TCP %, iU, Ff 1 1%1E FTP myé 4, BHlEREH RS — A% P imAl
%548 Z B Sh AR A i B 3L o 546 5E

FTP fEZ 3% 22 B REHE 18 A FA& SOF A KRBT RIATE, MRKH 1 P2 L%
U Y Telnet. ZATNAISEEE K] Telnet PRl ANFRIZ, FTP ARWAEMLSHEEIESE, M
& HAEH T BEAR ML E L& 0 E o IXFE, X FTP 5 ERE RS B EZ LUARER) Telnet
B Z . @i EEEH Telnet ¥pi 4L T FTP Wr il FrE% 8 K A B .

13.1.8 EXHEPin-IkFexXE

2 1 vt A R 2548 v B A2 L — RO IX AR, B o M AR S5 A RE S, IRSTER A0 25 ) i K
ERE, A MERESERERETR, R RNELXRE, MEEaFENTASE: 3 11
KR E AR, A TFREFEsRESm AP ERRS. BIREWTLEZT
. AT AR BT Bd IR s hl E A G NMEIE A EE.

Xt AR S A 2 B B 5 E B A T LI R St R R iE SR SN BRI, BIRE
F o R RN IE iR AR B A ADIRES . BB imfk a2 2D NER R —ANEE, FLE 3|
fIRZANEE, X2 EEBIRE S X 7. B, —Sag4 &6 FH, i USER,
PASS 1 ACCT, 23 RNFR fl RNTO. XI'Ef1H1[E &t T REA 11415 LR AT
B EPRES . 1Z R P2 FAE— D HIBAT RO T Z ML N EZEH AT —E. §49 FTP [
FAFE 3 MKPHFEHERE B TR Bt ARE e T — PR E#EAR
RE, XARFERHATANEE. Lhi, BFCLEHE T EBHNREEE, LU mih
WS ATER TGRS A B DUEFER R KIZAH P . Ah, XESCAM
AN FTP RS ARM), X E—AN B SCA R §e 2 A —FER

— N E B ONEFHE 3 KB ER -, RAEE—ITXE GEFEBERITK
FEEMEL) , &R Telnet FATRERF. AidA N XARKEARIE—1T, X BN LATE
B CEER, XX iR RE A AR R DV E I EIRE (. BaRHE b A IR
wliERE E R A U AR ) o XMTEERE RS TR SRR EEZ R
AT, MERE —ITHRERENKREARXERE 1T, XEFELEFITAFEE
Y BRI AT AR . AT Ralgemb R, B— TR E—17 1B & 420
—E. XFEXNTZ2ITHREIE KR XPZEIXE, B—ATUEAREZEITLE, [FHiZER—
MNMEFR -7 REIRXA, BE—ATUREME BT, EHBR—NTH, RAETUAE—
e A, £ 5 LA Telnet 4745 90 fF R 45 7K

1) :

123-3—A4T
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B AT
234 DABUFH MR 5 —AT
123 B Ja—AT

1319 FTP %%

13.19.1 7 Fl 42 4| 4

LT aa T ieesEdbcnl (mAREFRSHERRN) .

O HFr'4 (USER)

SR — Telnet ZFF 5 HUASR— MNP, AP RER RS SR A SCH U7 i Frie 7
Bl XN EE SEFEERLEHTEENE 1w, —BiRSE TR EREL
O4 MK SHaSHERRBRE-LEFELHEE. RS2 A] PLIS FEAE AR —A4N 3
PP 22 R EHIANKSERE. XETUETHECEREFH 2. 04K S5
BHEHTEEFRIRE. a8 MEmSEE RFAZH B IEEA R ra B ST R R A
Lt o2 S TS

O K% (PASS)

S SE— Telnet ZHFFE UG HHA P IO4 . SF—8uh 5ok, Zay4 W aEf P
2R ERIELRITAT, CASERH P RS RIZRETT AR R . B8 0415 B2 HUR U Y,
A BB — e b PR E AT EN R, 1 FTP ARG #8 %A — AN 1Y 16 B n] SE i VAR 5L
BLiX— k3, Fr AR UK 1 FS (5 BN E P i FTP R —MES

O ks (ACCT)

SHIFSE— Telnet FHFE A UG HAFRIKS .. XML 202 8E LARRIK
Bt . —deuh AT RETR 2 P ALK S5 Bk B &M 7 — L | A5 18 K — L 5k Uy 0] B 4 75
2, W B X fEE Z 64 0] UAEAE AT BHEHAT -

HNT XK HARRRG CME BshibAb 3, RGERAL T IXEH TN HIKSHEERAXRE
I OS2 IR ERZ 332, NMRSEFAFTEKRSEE, HLSwmSaIEELEZ
230, MWEKSEELBHEUESERFRENTLSITHIIR, RSHESHKIE S B RTF1Z
fr &8 Bk [l 332 80 532.

O HZTEEZE (CWD)

O #zEFEHS (CDUP)

w2 FREHFXENETEEBRGSHER, 1z AURAEN LEHFHAAFRMF TR
NHIEAE R G AT AR RS2 B

O Z#EEE (SMNT)

Z A RV P ES AN AR B SO RSB BE 2 i A TR B SRR R B R E B A
KSEE. HFMSHEASE, RBETHTHEE - 1THEXBRARGHN BB EAN XH RS
AR

O EFVIEh (REIN)

AR ERE— TP, BERENRAREANKSEE, A nir EEAmr g IE
WoE. FTE RS ERK BBV RS MEFEETIRA TT RS XN TFH P &K &
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PE SFT RS R BEEN. el 5 —RERAN RS 404
O E#H (QUIT) A
B BT R R IEAE R PR — P, JpmiEs. mascrpiemE ()

FEHEAT, HEREK —EABIRE 4 BIR EAA R R . R PR EAE A 2 P A

MR, AR — T T AWK ARG BE—1TTF, S AT LU A B FTHI4 1 A 4 5k B AR 4

fr ke S5h, MFHIERRBI RN K AT s SEUR S BEHNRICH L (ABOR) fir4F

HE (QUIT) w4

13.192 4# %A &G4

i MRz EH A RNME, RS ia S REEFENZR SR NER A 75 Z8E
H. BRMNMEREREH S EMME, RFERNESEREESTEE, KRR ERBRMERER.
X ERE RSV “BE” NAKERIME. XA LLLMEMIRFE Y, AL na7E
FTP fRSVERZ AT LA T an &8 R EEmSE.

O H#Ewm (PORT)

NS R EHEEETHENIROS . TP ARG SR EER DS EE
RNER, FrUEEEEBN FHATEMHZamS AHRBIE .. ZaSERaN, KSR
BN %02 — A 32 LB ERAF ) AL 1P ik in B —A> 16 A2 F) E MmO 5 #) 5 &, HbkE B oA
8 fL—H LA+t R A, AMLLES M. — MR D a2 T

PORT h1,h2,h3,h4.pl p2

X B hl 2R FF R R & 8 A7,

O #sh (PASV)

2% 2 B R IR 55 248 v I BARE AR S i AR T BdE om0 CBRAEEE w D), H[lk®— &5
2 2 Ja BB E Zu O S E— N ERM A Z EsHiEi — N EE . FiZar 2 e AR RS
5 IEZE AT B AT AN M hk

O FxEH (TYPE)

J& THER B S E K 48 2 BHRE R s A A% R . FERAIT R R S8 B
—NZHH—A Telnet FR/F%~, HLAFRR AR ASCIIL 8L & EBCDIC b, F 1S A
— i B AR AR TR RN . INSEZ B — NS0 .

O HIELH (STRU)

HZHON—A Telnet FFFH LR R EIR A AR SRR

PR ARHE F Sk 45 2 BuE s R

F— X (g4 R- I03%4H# P— WHESEH

e NINIEATY AESICH N o

0 {5t (MODE)

HZHJE— Telnet F=FFH K18 E AR AL

DL AREES I PLAs 2 SO i =K

S— FEH B- ik - EgEER

BRI E 8 A% i 2 Bl R A .
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13.1.93 FTP R %44

FTP A 5514 k48 e F P W SR B SO 5 B O R AR R D E . FTP RS2 B2
 BOER R AR R . SO AR R L USRS RS A5 AR TS (R R ER A
EYE) AEFDERERPNE S . AR =R B & i e AT . B REOCUHERB
AR P AR ERSOA R E . XAy 4 0] LUAEIRFHAT, D3RG E A2 a2 62
REMZS, MEHGNmLEITRFEIRSHS (40: STOP 8t RETR) . XH##ER
R4 FTP ARk %5 dn 4 B E RIE B HE R &KL, m—28% e B B24E BNEE EHEE K
i5. L4 HR$EE FTP IR%5iEK.

O 3KEL (RETR)

21 21 B R IR 55 28 i BB A% 15 R RO 2 30 B de s BR A2 B SCAF B — i B il 2 4
VAR SR 1 — w2 P U . 1T IR 9528 v B 12 S0 B A B FR S #HA = K Al

O f#fi& (STOR)

AR K IR 55 2% i B B AR i AR S R E ARSI R, FRiRiE E IR
EENIFEE RS20, R EERAALE L7 7E R 4 SO 24 A6 4 R i B i &
o TRz AL B R SR A 7 48 SO 261 2 — N3 i ST

O H—1FE (STOU)

O i GEREGIZE) (APPE)

2 i A W48 IR 95 25 Ui O E5CHE A% Fai 2k A M\ B3 % 422 v 42 52 B8R AR IS 1 IR 55 48 v 7 1 12 0
1, WY E R b AR [F42 SO R 4 M N2 28 SO B, 5 W sig i — A0l
A

O 7k (ALLO)

O =EH B3 (REST)

SRR am i — N AR E R ERE R . 2w ASsE XX Em,
S 2 SRR E W A, Z S SRR FEIE 2 B FTP MRS5S & kA& 5k R .

3 =1k (ABOR)

Z 2 LRSS 25 BUH AT — FTP k95 4 BIH0AT LA Se 5 HoAE o0 BB 1% 5

O kg (DELE)

k% B (RMD)
#FEHX (MKD)
Wit TAEHSZ (PWD)
B E (LIST)

Zan AR S5 28 R IE — A U R B HE 3h P BR AL S iR . WRES R R TE 2
T XA HFEEANHH, REFHBIEZEXTRE XHZ5IHEK, mMREEELERER—
i B SO, RS iz R EERER. IRSEE A AEEHKE, BARINRRE
Y HT TAE H 3. X L¥dE L ASCII g s}, EBCDIC 4 i R S %4 &% (P waiE
A ST F & ASCII figid & EBCDIC %) . XHFIEAEE EFE RGN A —Fi&FE BRI
1, FrbliXee(s BT B b A 2 KE X, A AREEEA ir1E.

O &#FIER (NLST)

Z A R E IR S5 S0 H R PR KGR P m il i, SRR € T 0 B FEEA

QQ aaQ
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YAE, MRS AARNE BT, AN N LA TIEE . RESEIR B —&
A A S HABEAE B . X EHEE L) ASCI #3a; EBCDIC W HERAEHIEERE FE£H (F

PR BRI RIERD o %64 W KR Bl — (5 B MERRF T L B 2t — s sc

AbEE, LA SO IREURIESS .

O wWmZE (SITE)

%A A R 55 2% i FH R M MR R A R G VI o) — e iR S BAE B, X E(E BX
BRI R B R EER, HAEARTEER . 7] LLEIE HELP SITE #y4 3KEUE 24 <R 55 2%
VA AR S5 S BOANE L KA U B

O ZHR% (SYST)

Zm SRR E RS FIEHIRIERGGEE, HEERUFEERERGLHRIIE —£IA.,

O CRFE (STAT)

%2 BIPAT S R AT P i 5 28— R HEE R B E R GRS HEIR . %4
A] DATE AT SO AR S B PRAT CAIR [BIA% S 0 32 IR, R AT CATE SCAFAR S0 1 E] BRAT 1% 2 o
ST EEKRTUMSZSE, mRSEN—1 KR, BaHPATHIZE REMT LIST w2,
AFIF R EE & MNERER LR .. MRAGH ISR, B2 RSEHRRES 2 AHRH
HAFREEBHEEE . MERAGEMSE, REFRF/REEIEHA FTP RERSEE, HE
B T R R S EONIERIRES .

O #8) (HELP)

Z R RS AR RTE B S LI B EHER K E - EEHNMEESEHP . B
WA US43 (R aL4) , Bl UEEINEGFEZERERERNFERNEE. BIEH
N 211 803 214. RFC CHSE I HELP i34 0] LA7E USER iy 2 HATAT#E H . F2 /7 7] DUE I X
e i 5 H s E — e 5l AR 24, 44T HELP SITE.

O FT#H (NOOP)

Z S AASIHMEM S EET gk A, ARSI EPRIME, R REHFRS
RIE— OK FIE.

13.1.10 FTP AR & &6l

EHPEXRFIP 22— IR BRI RS, —BHAH, ZERmE AN EE N T EE: 32
—ATHIN, BITZAT UREEr 2 7 R HSH, S eS8 PITZHS. THESH —IME
Windows #5217 & H FEH FTP B4 .

xlaopeng-> ftp 211.65.59.99

Connected to 211.65.59.99.

220 Serv-U FTP Server v4.0 for WinSock ready...
user xXilaopeng

331 User name okay, need password.

PASS *kkkkkkk

230 User logged 1in, proceed.

LIST

150 Opening ASCII mode data connection for /.
226 Transfer complete.
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pwd
257 "/" is current directory.

retr /My lessons/%3%.PDF

200 PORT command okay.

150 Opening BINARY mode data connection for /My lessons/Z% 3 .PDF (1176145bytes) .
226 Transfer complete.

Quit

221 Goodbye

M ETRIZZE S, AT LLE H LB BB 53 fr < B A VR BAE L R IR 9548 22 Gt 8] SR D
EREERRER A —1 PORT <, &/ ¥ PORT #r< FIRIR&H — 1 # Y H 2
BRI REAT B A . 2 i 1 = 8 9% H| REAR AR 2 iR 55 e, {ESE S — A HTHY
30308 T R PR (A i 115 o BB A% i 45 TR R i ) 008 e St A ok PR B T 42

13.2 TFTP

RE FTP &7E TCP/IP Wil &8 F B SC- & sl HERB M EREHFFHHES
AR R T AME . P2 MRS AT E FTP iR LR 43 Th e, AR 7 HE 24 4.
i FTP B3R 7% /7 v Al Al 95 25 6 2N B R & RN B HE 2> TCP EBEMAE S, XX —L AR
BB AR RE RN N R IR IR ML .

TCP/IP il idaiE B — A SO E i, & T $RAL A B K78 T 1R /D B SO A% %6 IR
%, iXHt42 TFTP (Trivial File Transfer Protocol) , ‘& 3= E &% ASLETE 28 P i Al AR 552516
AREEFRZHKS MBI . TFTP 8 #EAE R 7E f& B 5 S fmm A5 4L 7 UGERD
BAEDRE. ERFNIXEINEE LR RIR, TFTP FI#4-Z L FTP /MR £ .

TS MR, WA PNEEREE, inIouKik& 1% & sk T LAE TFTP [#)4X
e FEMR R R A gy (ROMD HHFHTENLAS MBI BINF+ . FHAE ROM KRR
VE5I SR, i/ TFTP WiFAeMETER TSI SEFEH S5®ERSE —FRKE TCP/IP
i, XEE—&IHENE AT LE S — M)A E BRI SRS 2 5| SRR B EER.

A FTP AR, TFTP VAR E— Al R A E L wm RS . '© LIE7E UDP 53
AT SER LIRSS 2 b, B ER B R RBOR A BIIEX A . RiEH LA e K/ (512
) FIEEERREREE, NN EERE LSRR ZERE 2 FHRE T — MR
FH N 82 52 7 U B — N SR A RIE R B

TFTP HAL & ELEE e B o RIS B2 — MR 0 K& — AN SUHRniE K, IFER P i
AR 5528 Z B RALAEAS B, ZEER ORI 7455 U 2 AR DA SO R AE LI (fRi5 3%
i) R EN (REFIRGER) « BEERSCHEIRERMN 1 HFBIFHS, SN E8EA
A S E IR EAR T BRI S, MEEZ T KERREIE PO SN EIERS . &
& — A 512 FATREIR R R E UM R . b, EEEEME R E T LLURIE T
AR, —BRNEHEER, LRk,

— B —/MEIERHE B ARG R RIE, RS 48 bkt 4 IP HhhkFn UDP 3w H 5 R AnE—
MEEERERF. XFERAEEE R IR M E &R EAEHA T EEEPEE AR
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ZMEE. WRAR—INRERPGE, ¥ESXEIERM E N KE—IK, AN EE
LR M ] B 5 R SO e iE I 42 1k

TFTP HIRER Z ATE T & —XTFRET, ORI &R & Bt & R MLl IR &EH K
EFHERER, ERIEERE MR ERRIE R, MnRESZF RIERIEERN, Ehek
[B] 52 B % — IR X PR [ IS IR B AL B R T AR s A = ROV AN R B R & 5k
=R N

R IZFPOFR B 7 RE T U St v, (B eSS MmPIEmE, fJigEaFH
TZHERBER. CELRIKFEZERSPIEN T a3 NFLIEH H SN EHE &
SWRIEWIR. RE TFTP fFLEIX /NG, (B GEMEH 2 B/ U T K, FFE T BLSE
2 CHFRA . RAMEER T LA E-mail IRSSERRAE—#E, B LIRS H/EIRA R &K%

13.3 NFS

NFS &#]H SUN ARG AR K, PN F4 (Network File System) , @4t
TELIFE AR SO LRSS . PR R ERME T RG. NAPFRIRERE,
NFS ZESEAB K, 2 ar DAE FAE = 5 BOFE 7 48 AT SO A A F R . S
LIREGAGER H— AR A H F I 2w R .

AP NHBEFRPATES, B EHERERGRITH A0, B S EUF i SO B2 .
SCAE T 1) AL 482 52 %1 SR AR HE SO R AE A Hh R R m FE ML AR AT S B 3h AT A A <
H RS NFS & . MEHEIE—ANERE, &/ umS4EH NFS M GERERE ENLFIXT
IS B IR 55 25 1805 FFPAT FriE R EE1E . MRS SN G, & imit s RiR B4 N AR

Wit FHEREE NFS Pl EE 20 =AML IS5 : NFS WA & . — AN R
WAEIEEH (RPC) HLEHIFI—ANE AT BEIER SIS (XDR) o 1KY ERIE=3
3 FF CA(E oA B2 B A B mT A S Hi i B RPC AT XDR.

MIEF RIS RE, NFS &S A TR AEF RN TE. —BE—MEE AR
BIF—N NFS R4, 205 RLEE AR E R A SO 2 522 — R . 22, RPC Al XDR
fRAL 7T Rl R A B DR A R LS. Blan, BF R LIERF N E P i
FR 5% dm P ER 43, P Z 8] LA RPC /B N E EREENLH . £ P i, 1257 Rt — iz
ERNZRER), ikgmiFastE A RPC U R|IX et FE . 7E IR K2, F2/7 2 SEILAE B )L F2 5
i ff o —2 RPC LI FE A ENTRRS SR —E80. 4% P w2 T E T2 T2,
RPC HEWERREMLTEL R —MEER, BZHERZETERESHHESHERE, REHE
REIFEFENBIG LSS E P, EE B, S5imfERE 3 HIEE A L REzE %8 Hm
B 23T # . RPC ALHI B8 7 P f 45, 45 0 £k B 435 i Z 8 A5 il a2 H D AR T R
. a] PLS 0 A7 SRR K

H—MEXFI TEREE XDR, EFBET ATEFHAZZ HEHREIENATES T MEHR
B EER R RIS, B, FARAERIERDS 32 o kB a2 — k.
SRR 1) B AL T FAE A A O bk A, T 5 — e MR E A TR R bk b, X FE DN R
B R HMREEARR - NBEFZ T AN—SIEBRE R — S VLaE A EHH T 98 7
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EM & R EZA . XDR EIE E X SHLERT R R A& IR R T X418 . 7B i —
i, FEFIEIT A XDR IEREAEAH BB EEE R AL a BRI EIE R R . — Bzl
I s BRI B —ailds, WiEVonH R EH XDR EFEENLE 0K BB £
Fe BONA MR BHR R 2.

XDR HIRAMBETEH TR T ERZ B HFEE AL L EFRAHFAFTEFL
A XDR i3 /8. SLbr EARAT] R 75 ZAERE 7 W) XDR %% B85 P IR SL 50 7 Zare ik, R4
i an i B3 A& XDR IR RIERT .
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BEE SRR R KRR RE, MERSE NSRS, MNP FEE RKE R0 TR,
RS as. MR, BEHEE. MIFFELGSFRE. IMTERRXERERER/ T+ EE.

BN YL E M E R, MBEHR B ATHE T MNP &M ics Lk r T/RIRE,
XTREMSERE AERF—PMMNEEEEEE (MIB) AR 1 M2 & A& TR FHF
(OB R . T EERMERIE R, JCHE2BRERFMN, Hihf it {2 et 7 R 2 E(E
FHPIVFZ T, &M E RE X ETEMERI SN A%, HNSEERF 4P EREERE
JUFRATEER), LAGBIE R RN A HERERRSER. XMEREERHES
WERRFATEEHEE S, FIHFEGMENMBIMNEBEN. H—0m, MEEHREEERIR
B R 4P 5 B E WA B SR, I E RS O Age i —E M RIREERREEE. B, W
BHER —AEREM . BEHHEs. MFEMZE &P IRIENE D RS, XEix&—aR e F3hEk
R AR E B . [HHTARP migEeE EgFEE s A TEZ L5, EEFMNEE
H R EFRDGF B S RSEREETE —EXTEHRG ESHNSG —Z4E.

Fit, = IMERGE2VCAELSTRER: oM HE; EH(EEE MIB (Management
Information Base ) , B EFERE A [ # S HMNENHIZ% . RFC 1213[McCloghrie and
Rose 1991]5& X T 58 —fH) MIB, AYff§f MIB-II; & ¥(5 2 45#) SMI (Structure of Management
Information) /& % T MIB {1 —& /A H R Z MR RS, IX7E RFC 1155 [Rose and McCloghrie
1990143347 7 € X BI5Wri, HAT Internet b 3= FAd F ] B 48 & # 14L SNMP (Simple
Network Management Protocol) . RFC 1157 [Case et al. 1990]5€ X T & B RE Pl o AFE FHE
IAMNE RGP R —RERES, ME RS TESRER.

141 SNMP 4K % £ 4

14.1.1 TCP/IP MEEEHNELRE

fE TCP/IP W) R K, PIZE A @ REGRRKKOEN. B3R 20 #E 70 F4K,
E—EHEAMEERIL, RABLBRMEERE R (ICMP) 7T U/EAMSEE R L.
ICMP $24L 7 M 2% £ 28 SR HA WL R EV LR HIE BRI, ATHTArE SR IP & .
M2 E BRI 5% E, ICMP A RIS Z Bl (echo) FI[EIFE RN Z (echo reply) HE
XF o AXANH X il A L A 8] ge i@ F AL 1 — ML . echo 1 B Z SR HFZWLE 7E echo reply
HEARRFZFERBIFNASE. H—NFHBHEBEX 2 & (timestamp ) F1H 8] 8RB &

(timestamp reply) , XN B X AP 25 2R Rt AL T HLH .
H5&F P kAL &, XL ICMP ¥ BT AT R — SR G MBI E R THE . A H 5]
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Tl ZNMARTHERMEIRER (PING) 7. HH ICMP Jn_E 5 &M iz 750 a0 i >K 18] [ A1
—MERBIREIRE, PING REWEMNZMINEE. BEME MM &R E T, %

1) HE— AN A FHE R — A E L LIRS SR IE

PING fE—2 T B & T2 T TCP/IP MGV EHER., HEZB] T 20 4 80 4
REH, HEHEMERREZSREIEME, AMUREFEF KL PING haEE®RIF5 T @
WX 2% B N G2 22 ST RS B ds dE T . RN S R ENECE B a7, or Mg s E+
IR, CANEE RAKEE D BN L KGR EEE & T .

1987 4F 11 B &AR 7 iAWl (SGMP) , RUAIRALE AW 48 55 1 T B A A5
SGMP #&t T —A"HZER M KR L. FEEEAMNGER TEFRREK, HIT 34
A R 7

(1) BELEEHR RS (HEMS) : FHEHEH (HMP) B—#kik.

(2) FTEAMLERHI (SNMP) : SGMP [HFH AR .

(3) TCP/IP Eff) CMIP (CMOT) : fAREHS OSI #riER CMIP. AR5 LA K $dE B
SR

1988 4F, HEXMIZGiEsha (IAB) & T % SNMP ENin e T Rit— I &, M
& CMOT 1B N B 7 RN . i E A N: TCPAIP AAKSE R OSI, HifA
NAE TCP/IP WM E MRS LR K ZHIKE 1. SNMP R EEZR, FFREN ML E R
ZIOPE R RIR M — AR T A, nTHXHERITHMREE.

KT EAIX — I HE, TAB ZE3R SNMP 1 CMOT {# FIAH B I8 S EdEFE . BIZEATfA
FHL. B, ML EHMERERES, BHNEUARAERERARN ST E.
ik, MAMHE -1 ARPEREFEESEW (SMD HI—PMERGFEE (MIB) .

B2, AMUBPRERIXHE N NIERN REPIFHE RN . 7E OSI BN EHEH, #
EX R RERAR, EEFRM. MR, W& — s 5T A X R E LR E 441
FrtE. 1 SNMP N | R{FHE M, BARXEERIME. L, SNMP BX RAEH X R
FIRE S PR AR AN R, SR RHE —SimBHERA . 5 SR RSN E.
Bl IAB B 28500 7 A3t SMI/MIB {244, FF 0¥ SNMP 52+ CMOT K J& .

MAH OSI HIFE AR R b @i 5, SNMP B8 7B R E, BIREAAZH miksk
AT S HE, FRAE BB AyERGESR. T H, @A i 7 SNMP 1 bR HER & E L.

SNMP £z 8 Z )it 2 m 2 4% (RMON) e/ K. RMON N EHEIRAL T
BEEREANTWImMA RSN BIEAREE /1. BT RMON, X34 SNMP MIB #1417 T 7.
ey TR HPRER M8 1, HlinsS 3 (token ring) FIHE4rfmEdE#E: 0 (FDDD ,
XA Fe RIS TR

(B2, BEEE HNEREHEH MIB ¥ 7 SNMP £ RK. 24 SNMP #H T KBS
LIS, EEREMINEEN H A RHBGHE T . AT IRINIEARRE, 199247 HRE
T 3 /M55 SNMP 224 MR SR AR IPRHE. 1585 JERAY SNMP —AFREN, ©F
TR HNER T BRI e — i B AL R o (B SRR MR E FHE & SNMP ¥ B I3
EH T (PDU) AL, HFHEEHIEK PDU. HHERRESLIN SNMP K244

(BRIXANIERZE] T B— N EHrhE. FFERALE 1992 45 7 A, 04 SNMP [



% 14%E SNMP MBE AR

ANV —AFRAN SMP | SNMP Frhii 4. FSLI 7 AN BEEAERI T R mASZREML= &,
A AT . SMP ZEDReR Z &M T IR 7 SNMP, F#5l/& SMP 80 7 —% PDU.

i 01 B RIS 2 T AR S IR R A MR, B2 sMp e (e

SNMP EJ SNMPv2 {5l . 1993 %4 SNMPv2 K Ff .

23 JLFEH LS, IETF (Internet Engineering Task Force) RIEXT SNMPv2 #H4T1E17T .
1996 FE KA | —H#H) RFC (Request For Comments) , FEXZHFTHICHEH, SNMPv2 ]
ZARMEOE T, WHEKBRWBEHRKXAH SNMPv] fIET “HFEME (community) ” )
.

Mz SNMPv2 )45t SNMPv2 KESREF &R RE. EEFERE] mAHA
FXF 1993 R SNMPv2 F) 22 HLHI AN, R IETF Z KRBT e &g, wit
HATRA Xt Z e H T E, BEERA A FAERNTEHBEETES. RERNERE
1996 4Eff i SNMPv2 il F T L2445

1999 4F 4 H IETF SNMPv3 L{EHIRH T RFC2571 ~RFC2576, JE Ak T SNMPv3 HIE 1,
HAl, XEEPOEEHITIREL. SNMPv3 12H 7 SNMP EHMELRK — /NG — IR REE .
TEXMEREEMF, KA User-based Z 4 A View-based 15 7] 2 H B RYFR i SNMP [ 2%
BH 2. ZeVH/E SNMPv3 & BEREEK N .

14.1.2 SNMP EAEZ2

1. ML RGN

SNMP FIMZEE BB AELL T unR: S8, REE. EHEEE. NEEHEH
o BN LEE, WATPFHARERSG L. EHEBEAMNZEERS
MBS AGED . BRIERWERA:

0O —HEFHIEHE. RNEEDGENEERER.

O —/MHTMEEHERNENERED.

O KWL E T 7 B RS AR X FE P 4% 70 2= 1 52 br ik 1% 1 #E

O —/MMITAEHEMSELAR MIB S #EUE B FIEEEE .

MEEHRGT A —NEETRLRHAE. BE T SNMP KFE, WEH. FHF. BH
o LA NTAE AR TAE. ARHEE Xk B & Bl iE BE R EiE Rt 1T E, FF
BE AL A B B iR 5 — L R B AN

5 CMIP R #AHE], P4 BRIRIMBEMZ AN RIFITEH. {H SNMP HHIXNT SRR R E 5
BRHE—TTHREGE R E . X REAELRE RGN, MRNESHALNVEREERE (MIB) .
MIB 1E A8 AR AL B B, U5 o) s IR &, B ERs i@ S MIB Aot R BB R AT 4% s
2. BN UAEREE A=A ME, e DUl iEsE B R HEE AR E .

B ER AR 3 2 [A)@ I N 28 B P SGE S, SNMP E{E il EZAFELL T &E

O Get: EHMEIREEE AT RFIE.

O Set: B BRIEE LT RIE.

O Trap: (QHERHE [MEFu @R EEZITF.

TEbRER, EARNTEHEEHSHE LE N SRS E . —fHh, MEDER
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P RG R e B BRI RE, DARILTTRE, Prib#fE. 5—ANSChria &2 — A8 #ul ge
w2/ E . HE SNMP REFER & EME, XNMREEEJLA .

2. MILEEH KA RS

SNMP AN EMIL, & TCP/IP MhilEK— 4. Ei@idH P HdEHRk i (UDP) kK
BF. 7R LB S, B EEXAL T a0 8 MIB B115 B3 T, FHIR AR
HEHOEOD., EHFHEREIT SNMP ERMEEE . SNMP 7 UDP. IP KB KFIHFFIRMN
29 (1 Ethernet. FDDI. X.25) Z FSEHf,

FMUHEE L F52HL SNMP. UDP M1 IP. H4b, H—/MERE SNMP H)H B H4L
¥ MIB FREEE AR .

SNMPE H i SNMP {F
[ B BIR j
AR TH |
B 2N FH .. SNMP
A A BEELN A CE=PUEA
% ~ Fopd A A A
3L IR R 285 |3
o (a4 ) o () z g
=| = v 2la |8 8,
3| 3| 8| I3 s12|% |3
| & % =] 2% |4 2| a
D L 0 % "E ¥ o
0| O =« o @ e
Yy VvV Y o Yy v
SNMP Manager > SNMP Agent
SNMP
UDP s UDP
IP IP
W ) 2% B 1ML PR I % 1) 13X

K 14.1 SNMP [ i 3h 5%

B 14.1 $58 7 SNMP RIPM AR . IWE BN R =3 58 B H A KK SNMP #)7H &
GetRequest. GetNextRequest. SetRequesto —Z7H BEHACHEEE H GetResponse 7H BN,
ZH B EREEBRMA. B, REETLUKH Trap HE, MEEERGEEX MIB LE
IR F .

T SNMP {#&#fi UDP, 1fj UDP 2 LiEFER ML, PrLl SNMP W2 BiEER L. £
R AR 2 [ A fE R RE R T B2 . B B AR B HE ul AR 35 2 (8] ) — AN AL
HIfEIE .

3. FaBEs| $%# (Trap-directed polling)

SR E G TR E R, M MUERE XA RE X R, WSS Hu, & i
WA R F LB PTA T B3R R AR RS # ul R G B 5| S5 mEoR X MIB
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AT IR SRR

FriBRa G| SR WBORE: ERIMLR, EHERAIAAERRER ngERE, A
(N — RS, MRERB AR T80 mfcms. T, (27)
B PR RS WA . MR, BEMUEE AR E R ES. G, REE
FRIRAE S B, EERM. 8% . XHEMH SNMP /) Trap HE#HE .

B —BRINAFEN, o LEHER KRG FHOAEERERAESREE, SHM4F
AT W EREETFRERAKNEZHGEE.

BB 5| S ] ALA B T2 MR A B AR E S B AL BRI (8] . PRI A B AL B B,
FREMEERGEE, REZFEASEE UIITEREE BEXK.

4. 8% (Proxies)

FIFH SNMP 75 & # uk K H AT A QB E SR UDP A IP. iIX PR T 7EA 32 #F TCP/IP i
& CnMdF. AEIRIAZS) ERNAH. FH, KER/DNRSG (PC. TiEuh. ez
%) BRI HFF TCPAP VY, (HAFEAISEY SNMP. AAH F AR MIB )48

N T BEAE R SNMP K15t #%, SNMP 12 TRE RS .. EIXMERX T, —4~ SNMP
FIAREE &N — A2 N HAh B & AR E A . B, SNMP ACEE % AFEE 8% (proxied devices)

i &

K142 B/R T H LB —RIUEREW .. BB mAREAAE & R BT EAN RS,
REREHEEEHET N ZEEMERHEED . YREZHEEX— N ERRNER, X
MEFEREEE .. KXo, mR—ASREFEERENFHERARRES, REE LA
BHH B BT 20K B R 45 B B

REREE
EHE EHE g
HAE HAE _— JFid
SNMP M R
UDP UDP y i F i
WA &R -

. P PR %
R R R ks
P4 6% ) Y 2% ) P 2% ) PR £ (1)
Pl PN PR PR

) L

B 142 SNMP Whislik 2454

14.2 SNMP & ¥4z &

5 CMIP 1k ZAHF, SNMP FI3aE Q&8 E TR E ERHER N MIB FREHEE . § 108
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ERFEHNRKER, MIB £XENRHRELEMKES. /£ SNMP 1, MIB &JfF F£&—4
WERIRBIE EE . MEFRENRGHE (T, RS, BHES. NS #E5 — =

‘18] ARG IERAS M MIB. R4 B S AT DU MIB % S W G 1

VL T LA S A et B SR ) R
1421 EEEERESH

SNMP HJ#H3E SMI (structure of management information) N & X Ffyif MIB 24t 17—/~
HARAELE . FIRtElE 7] BA7E MIB S I REERAY, B 7 BURAE MIB F/EMRERR
Mir%. SMI FIEAHE S EAERZIER MIB R S£EMTy 7mME. Fitk, MIB R A7 £
HIEAERT . WEAGRER 4. AT E 2 SNMP RgtErE, OfFRFHIRME
%H-.

SMI &8 & EAERA RN 7RSI R E N & L EEEtE. 57 MIB A 0] &
R ET FKELHEIERA, WRXNXFEREERE R E X EATRRS], BE{/EEN
57 B 50

AN TR NMFER FIERRREEER, SMI LR —MrER AR E X MIB #)
BARGEH); IRME— MR EARE XEDNXNR, WFREAVEMNRE; RE— MR SRR
Xt ZAE AT Db .

1. MIB 4514

SNMP FHI A I E X RE A E— M RE Rz . T H AL E BRI R E K
PRI EN R, BNLERREEN R AR E TR, EsiaEREE. WL A S E
X=X RARRNZHE EARKESZHRI T,

MIB A FI% R ERIEHE K T — 3T ZARIRFF (Object Identifier) , LRy 24X
F. B, HTREIRRGFRMERERG R, Fikar & hiEA S waeH T AT RR A
ZEH

X ZPRRFF R BB HE—FRRE NN RENFT T ERMEE—TBEEFIIE K. #75E LR
S EREIESEAEWEEER, MRS H ASN.1 FrERIXT R . WA SRR IRFFH R RR TG, &
M EIR R FEE ERFF— DI, MR IFLE, B—REF =T A iso. ccitt,
joint-iso-ccitt. W 14.3 Fr/RfE iso T m A — A “HABMHR” FHKFR, HPE—1
5 [ [ B5 #B 7 # (dod) - SNMP 7E dod Z P& — T W H T Internet FEH . 1 F Bl
e

Internet OBJECT IDENTIFIER :: = {1so (1) org (3) dod (6) 1}

K, Internet 73 55 HIX FARIRFFAME R 1.3.6.1. X/MESEN Internet FH T F 25 S bR
IRFFRIATE -

SMI 7E Internet 7 s 2 T & X 1 PUANT AL
directory 95 OSI [ directory #H 5 f4F 5% f N FH AR BE B9 5
mgmt F T7E TAB #E#ER SCR A E XRIXT £ .
experimental F T#51R7E Internet 256 5 N BT % .
private F T4 1R 805 TH € IR 4 .

l'l'

QQaQaad
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root
ccitt(0) 1so(1) joint-iso-ccitt(2)
org(3)
dod(6)

internet(1)

/‘K

directory(1) mgmt(2) experimental(3) pn::ate(fi)
mib(1) <——1.3.6.1 enterprises(1)
system(1) interface(2)  at(3) 1p(4) icmp(5) tep(6) Eép (7) ==

T e N D Nl D N N

143 X RFRIBEFN AL

megmt 5 IAB 8 fitEREEEREERNE . ECELH K T WA MIB,
MIB-1 fI'E T 7k MIB -2. BE TR PR SRR RERT, FAEEMERES, RE
—/> MIB.

MIB H /] MIB -1 8{ MIB -2 LAZMEI%F G a] LU BA R v e s

O H—NMEHKBITHR (0 MIB -3) Rk 7285 MIB -2.

O 0] UNSEE R #iE — NS00 MIB. X AR %P j5 24 2 megmt R Z T

Bltn e X ALE & PR MIB (5] i1 44 BEFR R 1M 52 LA MIB).

O ELHEP 78 0] LLINTE private FH 2 T

private TR HAEIT R EX T —/NF37 /& enterprises, T HINiEX EH OB &HEH, 5
P R H AR B FEAFE . 7E enterprises T8 T, BANFEM T enterprise X ZARIRFFHI
H—N 3

Internet 11 )52 NN 4 DN FWEIMEEE N MIB BB LIRAL TR G A28t . @ X 5 Xt 4
RIS, | A ReusfE H A 352 8 mgmt BIPRAEZ BIA ROt IR R E R SEhRAHR. H X R
MIB B2 X% & B A S ARERX REEE R, XHEMNMBE AR &P E RIER . X—5
R BT TCP/IP VI FoRFME:  PHhTE BOARRHE 2 BT AT K & B S 56 M i fs R AR .

2. XfRA)EL

SNMP MIB H & RESH —MERIRI iR X, B R IERR . BUEYEF
LS MIB ) HABXT R R R & AR UK MIB fJEAZER# H ASN.1 FiRVEE o
RNTRFERIE, HFFHT ASN.1 Ko R MFHER —NE R TF4E.

(1) UNIVERSAL 2%Y. ASN.1 f) UNIVERSAL &y~ T 5 FH 38 P 2088 25 40 i

Horp B DU EdER Y e v F T € X MIB X4

O integer (UNIVERSAL 2),

O octetstring (UNIVERSAL 4).
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d
d
d

null (UNIVERSAL 5).
object identifier (UNIVERSAL 6),
sequence, sequence-of (UNIVERSAL 16).

AU 3 MR R A RR R F R AT,
object identifier fE—FRIAX RBIFF S, H—> integer FFFIA R, FFFIH | integer #2F5 A
THARRRF. N RIRIRFTH) integer FPFIMN ARG, € X T XTRIE MIB R F RN E .
sequence fll sequence-of F T3 -
(2) APPLICATION-WIDE 287%4. ASN.1 #J APPLICATION 28 5%F & W8 F AH < 1 2L
FERAH . BN EHRE SNMP, 157 X H . APPLICATION £(#ERAL . £ SNMP
2 5E X T LA EdER 1.

a

0
0

0

networkaddress: %RAIH CHOICE %€ X, LM 2GR HbhERE =Xt
fTik#E. HAEl, RE X7 IpAddress —Ffthik g =,

ipaddress: IP %3\ [y 32 {7 Hhdik.

counter: R AEHIMENGEMUREZE R AE AL, BREH RN 2P -1, HEXBF
RERS, FRM 0 FFaa3g .

gauge: AJI(E B AT UREZEHE R IEABE . BRAERRN 27 -1, JERRREKE
g giE, EEHEN (reset),

timeticks: MHFE—ZREW ] 46 UL B 70 2 — B A BALvHE 2 P BB 18] 1 E B2 4
2 MIB 1 5E I R BIX A EAE KRS, S B ) 7620 REH) E L5
Ho

opaque: ZEIERBRE—MMEBEREIRBIEE /1. BAREARN#IEA OCTET
STRING 4. #ff&ih f%HE 4 5 mT LU ASN.1 sk A A) ik e IME R g =

3. EMXKTH

EHREEEH-NNERESHER, B0 REE NN —AME. BRXHE R M
K L, FHE) e R —Ma)ikiid . ST R SLF R FERT R — A BAsL, BA—
AN 5E IME

EFEE X MIB HHIXTRIE? ASN.1 2588 A B iR % . ASN.1 A& — S Hi e SCRYIE
FZERY, WlE 7B IERRE CHBRMEE. & XWEN SR — DAk EE L —
ANBEFR N Object HUFTREL, iXHE, MIB HATA KX SER 2 X FMRT) . XN HEERA L
TR, BEErFAENAMETNHBNE. BIHFEZSMERNER, O counter. gauge
2. B, MIB XHF - AREEEERE L. Fitk, —AN8H xR 25 D008 S HoRT
N7 BT 3 B AT Bt Ak B .

B ANEHEWE| S, FEE R SNMP BTbrR T ERFIH% (macro) Xt
TEHE N R P B RBERIRBRITERE L. —NERE LG BT RBES Ak,
110 7% B S5 58 S—MRpE B3R AL . BRI X8 WU T 54K

0
d
d

F: EXEER R, BIURAME RS KRB AL,
TR B NTE R SR SRR S BUE RSB, BB — AV 2R
FRBUE: H— e FERR R — MR I SE1E

PLF /& OBJECT-TYPE ZHIE X (5| H REC 1212) .
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OBJECT-TYPE MACRO ::=
BEGIN
TYPE NOTATION ::=
—-— must conform to
—— RFC1155's ObjectSyntax
"SYNTAX" type (ObjectSyntax)
"ACCESS" Access
"STATUS" Status
DescrPart
ReferPart
IndexPart
DefValPart
VALUE NOTATION ::= value (VALUE ObjectName)

LAccess ::= "read-only"
| "read-write"
| "write-only"
| "not-accessible"

Status ::= "mandatory"

| "optional"

| "obsolete"

| "deprecated"
DescrPart ::=

"DESCRIPTION" wvalue (description DisplayString)

| empty
ReferPart ::=
"REFERENCE" wvalue (reference DisplayString)
| empty
IndexPart ::=
"INDEX" "{" IndexTypes "}"
| empty
IndexTypes ::=

" L1

IndexType | IndexTypes "," IndexType
IndexType ::=
—— 1f indexobject, use the SYNTAX
—— value of the correspondent
—— OBJECT-TYPE invocation
value (indexobject ObjectName)
—— otherwise use named SMI type
—-— must conform to IndexSyntax below
| type (indextype)

DefvalPart ::=
"DEFVAL" "{" wvalue (defvalue ObjectSyntax) "}"
| empty
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END

HAPREEE -

O SYNTAX: X ZREHHMRA)E, ZAELIMN SMI KX G a)ik KR o i g —Ff
iV

O ACCESS: & ifid SNMP BCH Al P71 X5 R EFI ) J7iE . Access ) & ST
RAEM L FHRIRFL . IR FHRE read-only. read-write. write-only FI
not-accessible.

O STATUS: #&HiZx RAESCHL E A ESR . ZoR AT LL& mandatory (44410 optional (AJ
i), deprecated (BR——DZNSEILFIXT R, HIRATGETEHRHR MIB & HIFx) A
obsolete (JRFr— AN TR EWE RALIHIXTE ).,

O DescrPart: X REANE N XATR . Z T 020 1L,

O ReferPart: X 5E XFEHAR MIB #HEHFIENNTRECARZ NG H. ZTFa)2&0]
PR .

O IndexPart: FT & XK. Z TR REEMNFZRBNNERFE “177 NAHIMR.

O DefValPart: & X—NERINME, A TEBIXRELH| . ZFa)2AHER.

O VALUE NOTATION: #&Hifid SNMP Vi [ iZ%F S b H 14 7.

TR A OBJECT-TYPE ZH) MIB i) 58 ¥ 1) € XA & 7 MIB KUK, [,
MIFAFEFEREAT. B B REER ik ——2 TR S R Gt R A R R
i

4. JESRME

SMI RS — MR 7vE, WFrBEREH TR K. RIBHEXHE ASNI
#] sequence 1 sequence of P§-N2EAU A1 OBJECT-TYPE % # i) IndexPart.

TG E M 75T LAIE I SEB AT B . HREXT SRR tepConnTable, XX R4 2 HAH
JS% )5 B SEAR 497 /) TCP connections FIfE B X T8N XHFEH) connection, LA FE BIERF
171 -
state: TCP connection FIRZS
local address: 1% connection FJZ<¥i ) IP Huhik .
local port: 1% connection H]A<¥mH] TCP ¥y .
remote address: 1% connection F A —um ) IP ik,
remote port: 1% connection FJ % —umf TCP ¥,

R EERR&Z, tepConnTable R AFFEFENHEE KRG 447 1) MIB # . [F I, tcpConnTable
I — A5k B X R E R H—A connection KPRZE{EE.. TCP connection KPIRAE BH
22 MNIiH, #M tcpConnTable BIE X, RAE LA 5 PNHEXN M ERE RN ZA LWH. X
AR 7 SNMP 531 PR 7 0 25 B B2 fa] SR PE A . BITEREE XS R, HAL S AR B f 4 & 52
ERIERAEHBEER .

PLF4AH T tepConnTable HJ5E X (5] H RFC1213) &

I T I I R

tcpConnTable OBJECT-TYPE
SYNTAX SEQUENCE OF TcpConnkEntry
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ACCESS not-accesslible
STATUS mandatory
DESCRIPTION
"A table containing TCP connection-specific
information."
ti= { tep 13 }
tcpConnkntry OBJECT-TYPE
SYNTAX TcpConnEntry
ACCESS not-accessible
STATUS mandatory
DESCRIPTION
"Information about a particular current TCP
connection. An object of this type is transient,
in that i1t ceases to exist when (or soon after)
the connection makes the transition to the CLOSED
state.”
INDEX { tcpConnLocalAddress,
tcpConnLocalPort,
tcpConnRemAddress,
tcpConnRemPort }
::= { tcpConnTable 1 }
TcpConnkEntry ::=
SEQUENCE {
tcpConnState
INTEGER,
tcpConnLocalAddress
IpAddress,
tcpConnLocalPort
INTEGER (0..65535),
tcpConnRemAddress
IpAddress,
tcpConnRemPort
INTEGER (0..65535)

}

L b AT LAE | sequence Ml sequence of 7E & X R A IR :

O #®|AFH— SEQUENCE OF TepConnEntry ¥/, ASN.1 f)45%) SEQUENCE OF
H— ek Z MEFERI TR AR, EARFIF (FEFTE K SNMP SMI &R T) 847t
ZRRFI—IT.

O ®H—TH—NEE VT LM PrETER SEQUENCE ). ASN.1 H)%5#) SEQUCECE
HEEHEHR T RAR, TRERPERTTLEZ M, RE ASN.1 R FXETLRE A E
K1, {8 SMI [R#H|i XS5 HEEfEH “mandatory” Jt&E . EEAHIS, §—1THHES
)0 Z 2K R & INTEGER, IpAddress, INTEGER, IpAddress, INTERGE.

tcpConnEntry 5& X F A INDEX %7 e BRI RAER B H TR R &£4T. £ TCP

1, —>socket (IP Hihik, TCP %) 7] LLZFFZ A connection, [f{EE —X] sockets 22 [E] [F]
if R EeH —4 connection. RN T AKX 0 &1T, BITHHENINTRLSLER, B2



TCP/IP il 2 M 48 gmFEHi AR

I
@ 14.2.2 MIB-II
f£ TCP/IP ML H A EWARMET, Rt T 2 MEEMIIK) MIB, HA 58 Internet
HIP 285 HR T & B MIB-TI. T E7E U AR MIB W48, 1EFRE X7k T =
EHEARERME, FOENHET LERART .
MIB-II /& 7E MIB-I F12EaE 2 EFFRET, & MIB-T f—AN84& . MIB-TT A5 AL T 4.
O system: KT RERLSMAEE L.
O interface: RAEFMEORIEE.
3 at (address translation): f#iA internet | subnet FHh ik BR 5 .
O ip: kT ERGH IP KSZHAZITER.
O icmp: KT ERGH ICMP HIELIAZITEER.
O tep: RTARGH TCP HSEIAZITER
O udp: KT ARG+ UDP FISLHIAIZIT(E B
O egp: *T &% EGP KL AIZITE R
O dot3 (transmission): A XN RGEE M HALRAR MU 0 PHLHIE R
O snmp: KT REH SNMP FILIALZEITE B
1.

system ZH
system HIREH KRB E RGHEHEKEE. R 141 50H T ZHFE NN REBIR. )7k
U7 IR AL PR AN X G diid .
F14.1 systemBPHITTR
Obiject Syntax Access Description
cysDescr DisplayString RO | MSceRMHd, Wmfh. HiERL
(SIZE(0 ... 255))
sysObjectID OBJECT IDENTIFIER RO LAFEEHMNEEEF RS FHiRiR
sysUpTime TimeTicks RO RGEH) L% E E R o A K Ja B AR R S (8]
cysContect DisplayString RW | 4 S A A BRI R (2 B
(SIZE(O ... 255))
DisplayString ‘ .
sysName RW ZAHE T R T R AR
(SIZE(0 ... 255))
sysLocation DisplayString RW Z T R ) E b R
(SIZE(O ... 255))
Servi INERGER( ... 127) RO e HZ T RPTIRE RS LS, 7 A bit Xt
SYSaEIvICE E?EHE%

2. interfaces ZH
interfaces ZH U FSLAYIHE O —KE R, OFERERE BMSRZEOF T KA FEHRIS%
ERE. R 425 7T ZAFZEIXNRELZRR. ik, U7EBFRMX ik
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#+14.2 interfacestB Byt &

Object Syntax Access Description
ifNumber INTEGER RO | M&#EOREH
ifTable iSEQUENCE Ol na | mnzmmes

ifEntry

ifEntry SEQUENCE NA WEFMERELTENFREO%H
iffndex INTEGER RO | A& O R HE—{H
. DisplayString AXRFEONGEE, O E. ek, B
Desct (SIZE(O ... 255)) RO T RRA
ifType INTEGER RO e ORN, BEYE SR E X 5
ifMtu INERGER RO | # O nEEURIE R SOk MR B oY R
ifSpeed Gauge RO P 1 4 B B8R R A G THE
ifPhysAddress PhysAddress RO W 28 |2 2. B U iUE )4 D Huhk
ifAdminStatus INTEGER RW | BAEEREE RS (up(1), down(2). testing(3))
ifOperStatus INTEGER RO HATHBRIERE VRS (up(1). down(2). testing(3))
iflastChange TimeTicks RO % O\ ST ER A B 6]
iflnOctets Counter RO 2 W) 8 JuH BB
iflnUcastPkts Counter RO 1% A2 2 v 2 WA I B R ) 7 2H BN
iflnNUcastPkts Counter RO 1% 28 B i B U JE LR 1) 4 4B
ifinDiscards Counter RO W% 2 37 B 1 o ZH L
ifilnErrors Counter RO A B B 5 40 B
iflnUnkownProtos | Counter RO FH T PSR 2R T A8 25 3T 1Y 7 2H 2
ifOutOctets Counter RO PERIER) 8 TLAH A B
ifOutUcastPkts Counter RO #2325 B N B bk ) 0 2H S 2K
ifOutNUcastPkts | Counter RO 235 B AE+ O B F HchE i o 20 2R
ifOutDiscards Counter RO % 2 37 0 H 3 o 2H 50
ifOutErrors Counter RO AN B R IERIA B H) 7 H
ifOutQLen Gauge RO % o SH A
ifSpecific OBJECT IDENTIFIER RO | &% MIB % SLl 8 O AR 2 X

3. address translation ZH

address translation ZHHH — PR, RPFITG TN RGHE—MEEED, AN
s bbb ) ) EE B B SS . — AT LT, WMZEHbERTE RS E O B 1P Huht, m4EH
hE e T LbrR R 7 WIR Ol B0, e DX MY & LAN, N3 bl 28 0§ MAC
Mok, SRR X.25 HAZ B, NYEHLhE A A8 R —A X 121 Hubk. & 143 FIH T4

PEAXTREJBFR AE V7 IR BBRAIN Rk

#14.3 address translationZB F g3t 5

Object Syntax Access Description
atTable SEQUENCE OF AtEntry NA 60,75 O 248 bk of A7 2R e ) AR S
atEntry SEQUENCE NA WE— AP E AL, YyBE i hE Xt
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Object Syntax Access Description
atIfIndex INTEGER RW T K EHRET
atPhysAddress PhysAddress RW ARSI A 1) ) 2 i ik
atNetAddress NetworkAddress RW ot N2 ) F b i 1 o 2% bk

SEfR b, address translation 44403 7E MIB-II R &N T 5 MIB-I 3%, MIB-II ik
Hs BAERSN ML P A .

4. ip 4

ip AR EFH XN AL IP SLHMEFERER, WEXIP BRER —H 58, p A+HE
& =73, ipAddrTable. ipRouteTable Fl ipNetToMediaTable.

ipAddrTable £ 7r L4 1% LR 1P #ubk F15 B, BBk g i — 0 Boss — M bk

ipRouteTable & H T B BRI EE HIEEERIE B . ZEEHEHE B2 R A N — L)
DR R R TR o SEAR S FT PR AN B 2R B8 tH &R — M9k B, FHEH ipRouteDest R
5| . ipRouteTable F {5 Bl THECE KM, FH B HTRP X R read-write [, Kt
Al 47 FH T B& e = .

ipNetToMediaTable f&—/M @4t IP Hihb AP EE bt 2 (B0 B ok R b ek . bR T 34
IM— a7~ B BB H) X 4 ipNetToMediaType Z4b, & H Fr & {5 25 address translation
20 A8 [A] .

Ak, ip A S — A TR EPER N AR EN R R 144 FIH T 28PN
FHIBFR. A)E. U7 A PRAIXT R iR

Fz14.4 ipAPRIFR

Object Syntax Access Description
ipForwarding INTEGER RW | &E/ENIP MK (1/0)
| AR XL ERBOBEEMRNY P L F
ipDefaultTTL INTEGER RW Time-To-Live 2B e (BRI
ipInReceives Counter RO | #EOEI M ABEIR T S
ipInHdrErrors Counter RO BT IP S 2 7 ) A BE TR B8
ipInAddrErrors Counter RO T IP Hihb R4 25 57 O S A\ BdE i S 2
ipForwDatagrams Counter RO | BRIV ABIERE
ipInUnknownProtos Counter RO T 9 BOR A 25 5 O S A\ B R
ipInDiscards Counter RO JoIE = B i 4 2 FE R R A\ B R
ipInDelivers Counter RO | sRIDyHLIEAZES TP P i B A\ SR IR 2
ipOutRequests Counter RO Z b IP FH 7 P BB SRAR Y TP BB i a5
ipOutNoRoutes Counter RO TR R 20 2% H T A 25 37 1Y 1P HUdE4Rs
ipReasmTimeOut INTEGER RO HAH BB TSR ORI EL
ipReasmReqds Counter RO PR T EEAR PR
ipReasmOKSs Counter RO RIh E AH 1) TP B R 3
ipRaesmFails Counter RO 1P 2H Sk i ) ) =6 20 S ) B H
ipFragsOk Counter RO Ry 1Y TP EdE 4R
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SR
Object Syntax Access Description
ipFragsFails Counter RO ANBERR IO 73 T 4% 2 3 1) TP B R #H8
ipFragsCreates Counter RO ASLAR A ) IP BRI T H
| SEQUENCE OF ASEARR) P HihkE &
ipAddrTable IpAddiEntry NA (RN 50 )
| SEQUENCE OF I IP BH&E
pRouteTable pRouteEntry NA (RPN 5 )
| _ SEQUENCE OF HT% 1P mibt2Y 2 shht iy bt e %
ipNetToMediaTable IpNetToMedis Entry NA (R X 588
IpRouting Discards | Counter RO W EF W HEFEEHE
5. icmp A

ICMP (Internet Control Message Protocol) #& TCP/IP WU H HI—584r, Fra LIl IP 1)
W) RGE AL ICMP. ICMP $2 4 A % B 88 B =LA N UL E BT B, BREARE
A REEHFER AR R, Flan. HAERAGREIEE M, BHSEAEPXEEXR
R B YRR .

icmp HEEHRX NI AE ICMP FSLIAERERMEE, BAEMPE, icmp HH S
WA 23 ) &P ICMP 75 B ITH S i pl i - 3% 14.5 51| TiZA &5 S22 FK . Ak
U7 IR AL PR A0 X G fiih .

+£145 icmpEEIxE

Object Syntax Access Description
icmpInMsgs Counter RO W B i) ICMP ¥ B H) B2
icmpInErrors Counter RO W B 1945 1) ICMP 17 B3
icmpInDestUnreachs Counter RO W B ) B AN AT Bk )7 B
icmpInTimeExcds Counter RO W B R RE R I B A
icmpInParmProbs Counter RO W R H) A Z 800 B E) T B A
icmpInSrcQuenchs Counter RO W3 B UR A 1] R T B
icmpInRedirects Counter RO W3 ) B 5E [ B 7 B8
icmpInEchos Counter RO W B ) EE SR echo HYTH B2
icmpInEchoReps Counter RO W B ) B echo HYIH B2
icmpInTimestamps Counter RO W E H) E K Timestamp 7 55
icmpInTimestampReps Counter RO W2 IR % Timestamp HIH 531
icmpInAddrMasks Counter RO W B ) E 3R Address Mask )75 B2
icmpInAddrMaskReps Counter RO W B i) B2 Address Mask HYJH B 3
icmpOutMsgs Counter RO & H ) ICMP 5 B ) L
icmpOutErrors Counter RO R HEA EF ICMP /)H B2
icmpOutDestUnreachs Counter RO A ) H AN AT 2k R H B2
icmpOutTimeExcds Counter RO R IR I A TH B 2
icmpOutParmProbs Counter RO R HAE Z 800 ) B
icmpOutSrcQuenchs Counter RO R H YR A ] BB T S A
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R
Object Syntax Access Description
icmpOutRedirects Counter RO R H 1) EEE ) )T B
icmpOutEchos Counter RO & Hi B SR echo HTH BT
icmpOutEchoReps Counter RO R H ) REF echo HTH B
icmpOutTimestamps Counter RO R ESR Timestamp F7H B3
icmpOutTimestampReps Counter RO & H )R Timestamp HTH B2
icmpOutAddrMasks Counter RO & I E K Address Mask f)7H B2
icmpOutAddrMaskReps Counter RO %t R Address Mask {135 2 2
6. tecp A

tep HEEFH X1 S TCP WL AMEIERE R, L LEE XA tepConnTable 5 7E
XANHF, F£14.6 I TiZAFZ DN RIIZIR. Ak Vi AR AN SR .

146 tcptAPRIXTHR

Object Syntax Access Description

tcpRtoAlgorithm | INTEGER RO HAEZR (8]
tcpRtoMin INTEGER RO HALE 8] 1) i /MA
tcpRtoMax INTEGER RO AL 8] By oK E
tcpMaxConn INTEGER RO SR ST FF ) TCP EREHR) LR
tcpActiveOpens | Counter RO SR CA IR EBNIT R E
tcpPassiveOpens | Counter RO AR L IF RN IT TR EE
tcpAttemptFails | Counter RO CL48 R AR B 1RO 5 U I B
tcpEstabResets | Counter RO S8 RAEREALRIRE
tcpCurrEstab Gauge RO AR established B TCP %]
tcpInSegs Counter RO Y E ) segments &%
tcpOutSegs Counter RO & H ) segments & 3
tcpRetranSegs Counter RO H AL ) segments &3

A . .
tcpConnTable SEQUENCE OF TcpConnEntry NA g; liii;if E;I}J’Jf;i Zﬁ PR
tepInErrors Counter RO W B )4 B85 Y segments S5
tcpOutRsts Counter RO K H) &4 RST brbif segments %X

7. udp A

udp AW EFH R K H UDP BSEIANERAERIE B . Bx 1A R AGEM I SRR (S

B2 4b, XA IEAE—A udpTable %, iZF#FHF 5 UDP Al EHE R . BFriE UDP A
SR IEAE S A o B F U BB R A UDP ##2. udpTable £ 444 UDP ¥ & H P ) IP
HihibFl UDP 31 . 3% 14.7 FH TiZAF SRR Ak, Ui RBSUR AN Gk .

#1477 udpAFRIFTR

Syntax Access
Counter RO

Object
udpInDatagrams

Description

#2Z1% UDP i 77 B 2R R 1Y B 2L
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SR

Object Syntax Access Description
udpNoPorts Counter RO W F B B O B3 A N R EEE R SEL
udpInErrors Counter RO W B ) Jeiis A8 B R A
udpOutDatagrams | Counter RO Z LR R ) UDP #dE 1R a5
udpTable SEQUENCE OF UdpEntry NA & UDP M PR
udpTable SEQUENCE NA FN4H7 UDP H P HIME B
udpLocalAddress | IpAddress RO UDP F] /7 )73 IP Mk
udpLocalPort INTEGER RO UDP i P B4 Hhim L5

8. egp A

egp A EH K11 W EGP (External Gateway Protocol) HISEILFIEEERIERE . B
THRRIEMEWH EGP JHERIE B 24, XNHFEEE— egpNeighTable &, ZEKH
5B RAEAEMEHER. £ 148 FH T iZHAFZ N RRIZIR Ak U7 LR AN 54

iR,
®148 egpHTHITR
Object Syntax Access Description
egpInMsgs Counter RO W R H) o ET B EGP 75 B3
egpInErrors Counter RO W B H) A i H) EGP 1H S8
egpOutMsgs Counter RO A B4 ) EGP ¥ BB 3
egpOutErrors Counter RO $ TR PSA R A7 £ EGP
H 5

egpNeighTable | SEQUENCE OF EgpNeighEntry NA | HH4EMCH) EGP & (RAHIX 5H)
egpAs INTEGER RO A EGP LRI B iR RE 8

4"»‘"' » .y

14.3 8 3 W %8 Hpid

14.3.1 SNMP Z#aI#R1E

SNMP H X #E0 AR B AT B AE 3 0E, B AR T DA bR EXT R AT AT 3 FhigfE.
O Get: B M AE B U B X RUE
O Set: &l B FT 4 E ki B AR BEX RAE
() Trap: &% Byl )5 Bk F I A& — R EX S 1E .

MIB F 4544 B8 i 389 i sk gak b %f G Sl 2038, FF B, Vi 1A R BEXT X RAR AR o ity
IX HE PR KRR 1 SNMP RYSZER, B [F]EF PR 1 2% 5 H R G Re

TR RIHAT -
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1432 H[EFEMRZEEH

MG EHE—F oMM H. SEMAXNKNMNHMER, MEERPEEE N
I S FF I Z AN SEARRIAE EA/EF - 1F SNMP Mg & Hr, X 85 B SEq4R 5t 2 % SNMP
[ B ity 7 FH S AR 9 A Bl ) o FH sS4

SNMP W28 5 A — A F T HAR MM EE, B8 —1EHMZMEE
Bl 7 (8] —XF Z R R BIE B AR SREUAI W B S E Bl X 5, B9 2548 B Bl B2
WRaBHE B . Bk, MEBAIEEEHIRAEXRE, EHGEHEZ MEERY. RN, R4+
WAl e 2 AVEHY, BNNEHEEHPrE BB 508 B E .

Ridk, AR EER T SNMP MEEH PILAF RAIb—F—XZHIRAEZ— P EH
i Z N ERHE 2 AR R. B E W EHE B CRAH MIB, [RIR 242088 %42 5 214
BHE XA A H MIB V5 iR . X BT HIAE L =AN5 M

O AEARS: KX MIB §J7 a] BR e 7E A B Bl 170 B A

O Vjin) g : XA RRE RS AR FU5 H AR .

O REWRS: — P EREA] UE R — g B (FEEu) RE, XHEXR

TEIXME R G H LI AFEE ul Ak 55 B IE AR 55 F0 17 1Rl BLRR .

DL B IX S| HOR N T RIEMN 4 E S B %4, WHE R & EZRIP S MIB AN
JEvEH T A . SNMP @it L [FE (community) HIBESIRMAL TR ME R ZEEES -

SNMP AL [EER E X — MR FHE M —HEFHE Z EFAE. U7 REHFRER LR
AR —NMEWE RGP e AP S . 88 RS EHRERAUE. V7R 5] A4
EREE— A, SN EREEIR T — MERE RGN TE—RLFREE S, ZILEE
HERMGIEFAEN R TR E Y, CMEEITE get M set #/FR M. REZHTLLEZA
B 2N IEE, [F—ANE 0T DL IR R R SR R A .

H T35 R 2 AR 5 Ab A b 5@ SR, BRLEAS [R] A ER 22 Ak AT B8 < 52 SOAE [R] /Y 3 [F] &
% . HEFEEZHEFFABWELFEIEEH 2B 4, Fitk, &G0 3t [iE 2 S48
B RESRINCAN F .

1. INEARS

WIEIRSS 2 N TAREBE R 0{E/) . 78 SNMP JHERITEMR T, INERS HIThie R AR E
FWHEERXB EHRERFEEIR. SNMP H{RAE—Frfa R EE: g e e & W
R BE BB — gL, INMBFRIEQSKER. R KEE MEXANH2S,
A AH B TER .

B IX A R FIAEIE 2, P25 28 35 7] DL P45 I 4% (set trap) 45 1) /& P 28 4% i) (set)
BAEEATIRS . HFEMEZ T3 K — MAEERE, WA R R v PAAL &0 2 0 g 2% LS
2 2 RAE.

2. Vjla) SR

I e R FE, AREE R X ER MIB Bi5 R R E7E 7 —HAB0EEREHul . #adfE
23t EME, AR 7T DUONA R E B R A R F MIB U5 [ 426 . U7 A2 H a5 A~ 7T
Al :

O SNMP MIB #1E: MIB X R —NFHE. 7 LA LR E XA FEF MIB #1
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B, MEF X R TFE]AATE MIB F— N TR Z N
O SNMP [ #=R,: READ-ONLY B{ READ-WRITE, A&ANFLEMEE X —/ 5 1)
P
MIB #1 Ef5 R AR 2 25 S 3R A SNMP L[R5 B (profile) . BJ, —ANIL[REMA%EER
HACERE 4 MIB B — TN E— V5 R . SNMP V5 [R5 — i T MIB #1
B rE S % . E, R%EE T READ-ONLY V7 AR, %5 ub 0k 40 B 4 1 BT 6t 4
#B X BEBEAT read-only #EAF .
HE b, E—ANLEMERRREZ A, FAEFNIILEVT A R Hl——MIB Xt 4 5 X )5 7]
PR&IA SNMP 15 i #EX. X PN 1A FRGIESEPR B R L ZG 2 A . R 149 S TIXH
A7 R BR A B PR EFE . VER, XS E XN write-only, SNMP 98] PAX H 34T read #21E.

F14.9 MIBM&REN PEHACCESSIEE|S5SNMPiFaER X &

MIB X R E X SNMP a8
9 ACCESS BR#l READ-ONLY READ-WRITE
read-only get Fl trap #EEH A
read-write get Al trap #/EH AL get, set il trap #1EH 2L
Write-only get M trap #AEH R, HEEMEME S EAE | get, set 1 rap #AEG R, HREHEAE
SEIRA K SEIRA K
not-accessible TR

TESChRMN R, — AN ER R R E S R [FAR R Rk, R 7 SNMP
B Ia] SEmE C(access policy) o B SNMP Ry 0] SER& 45 HH — AN 3 FlA A 5 MIB #1E R 15 1l
.

3. REMRS

AR RSN LR RSB R E B . maipriR, 72 SNMP F, R £ AHAR
HRMERBERSHOAREE . X TEIMRERS, KERGEF XN ERV7H K, L
A RE R AnEmiLe MIB X R 0] LA A T 5 BIEE & A ae o A A O e 1 TV
=8

14.3.3 S£HlFRIR

RMELER], MIB FRIENTREA —/NHEERBEME MIB Bk i 47 B e
N — B S ARIRE . (B, NiZEEDR, MIB BB X RFR IR E — g i
HEMNZERMARRFF, DR —HAR IR RAILE] . B nRE BT SRR GEbR IR RS
FEANKE . TR MIB #9582 506 R LB K5 18], PR & RS2 ) BB 04 208 1 — AR iR
7 125

1. YPFIXT 5

RPN BB FRANTI R . DHIF SARRFFABEI B bR IR G326, FARFP G —
ITERE DI G — LB N T LB N R LB FHE—HR IR, SNMP SEFrE LT FpH:
AR T U7 R EARFIEEAL VT R . T U7 13 AR @i FH & S gm eI 7 SE B T BE L
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TSR BT F ARSI GAESKIR . T & i eI H 5K .
—ARBEHFRZMT GRH) MK, S THeE& - AMERNRENRKE, =k

) FRBFIR S EAPIIR G EE — M — BRI . (5 TSI R TR 2 A, P

PHNXF RERRTFFFAGENE —FRIRE I SALE . AR, 76 SRR, —BaE— NMERK
YPFIX R INDEX, BIESIXNZR, ERENLHEHEEANRBE, o LHRRRRF ST,
Bl i, SNMP K HIHG 2R 515 RAEER DT SAR IR 25 B 5 1R R AT X S RISL5

YE B F, F-AI1FE—F interfaces ZHH | ifTable. £HH — K5I X ifindex, EHHME
£— 1 2| ifNumber 2 [B]FEE, MMNENEED, iflndex B —ME—FIME. IEMRBEEIR
B RGHE 2 MEOREEDOEA ifType. ifType HIN EARRGFRE 1.3.6.1.2.1.22.1.3, T2 2
ANEOR ifindex HRZ 2. FHXNE 2 NEOK ifType B ZH K FRRFFEA
1.3.6.1.2.1.2.2.1.3.2, BEPI4iXA ifindex HME/FNEFIFRIRFFRIERE — N THIRAFINE] ifType
SRR -

2. RIGRATH R

X FRIEMATI R, WA ESENRILHARRTF. X&FAREMIT AR TR,
MASGE B SNMP 7 7] . fEIX 265565 Z 7 MIB € X, ‘BT ACCESS %5714 #5 % & not-accessible

3. IREXNH

EMREXN RRIE, XN RERRRFFEREE AR ER L, FAEIMrEX KR
RE—NMXEREF HE, AT S5RENTREFRRFRILERF—E BTSN RE
RARIFIXT R L], SNMP FE b B X R S5 BIAR VR B H T SR RFR IR A 0 4k

14.3.4 FFHRENHIF

X RAR AT & S BRZ 0 RAE MIB A IR RLES ) — DN BEEUF S 43— MIB K 2
75, ERERM root FHIRRBIFEAFFEX REIERAE, {8 7] LS 223 B AR AR IRAT

HTX R AR R — N BEUFS, Hik, nfIEElEFREEA PR ABRERTRET
. S AT BLE & ) MIB A B AR IR R RAE K. FIRZAEHE, A AR5
SEAF AT HE— HIAR IR

DR o 4 58 7 B ol oA EE 5 32 it MIB AL R A — e e iR 28, BRIt ERE ALY
RO RATKMBEVT X RE % ERXFEOL T, NREHSLOIRHF 2R EEN.
R IXANHEF, & vT DUA Rl 1 — A4 MIB fIZ54 . [R5 8l N ZE 4R A B S50 (14
B R ER— X R RIFRRTT, ] LU P 35 5 48 5 RSEFIEAT VTR

14.3.5 SNMP jHEHEI

B S AR 2 (8] LAME% SNMP JH B RIE R #]AE B . B MHEE RS — M8 SNMP
WA S HIRA S, — A TFARRZEREIEFEEL R —AN 5 5 MR R o —E B3R
B, B 144 R T XFEEN . £ 14.10 X EHAFFTRIIT T HH.

1. SNMP ¥4 B iK%

—AEH T, —A SNMP sl S 44 58 a A F a0 AF ) HoAth SNMP 5244 % i% PDU:

O #Ak PDU.
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O #H ) PDU. R B ffstnt DA K — A3 FE 2 A DERS . EARSS 7€k
PSR, BIINEEAT INE BN AGAERS, 2R 5% 45 Rk [E].

O SNMP Prl SRR A 7B SLRE4 BLE E—F R RA GO —THE.

O RAEXRILHN (BER) XXAHTH) ASN.1 BIX R mtD, REHEAERRS

Version Community SNMP PDU

(a) GetRequest PDU, GetNextRequest PDU, SetRequest PDU

PDU type request-id O O variable-bindings

(b) GetRequest-PDU, GetNextRequest-PDU, SetRequest-PDU

PDU type request-id error-status error-index variable-bindings

(c) Response PDU

generic- specific-
trap trap

timp-stamp |variable-bindings

PDU type| enterprise | agent-addi

(d) Trap PDU

namel valuel name?2 value2 ... namen | valuen

(e) Variable-bindings
Kl 14.4 SNMP HE#HR

#1410 SNMPERFER

F B W A
version SNMP hfg A
community 3[R 4% 7 FAE SNMP AETH B 04
request-id NN ERB T —E—RIPR IR
erTor-status noError(0).tooBig(1).noSuchName(2).badValue(3).readOnly(4).genErr(5)
error-index 2 error-status 3F 0 B, 7] DAHE—IP $R4AL(E B45 A2 & 5] Y 6]
variable-bindings | ZF& & K HX M AHE$
enterprise e B trap B X R B ERY
agent-addr HE R trap B0 5 HLhk

_ — & B9 trap 2K Y :coldStart(0).warmStart(1).linkDown(2).linkUp(3). authentication

generic-rap -Failure(4), egpNeighborloss(5),.enterprise-Specific(6)
specific-trap 5 7€ Y trap 4G
time-stamp X1 28 SEAR M\ _E X5 B BUAR trap A2 R BT P I 6]

2. SNMP 8 B HIER
—ME LR, —~ SNMP 3 SEAR 58 B LA T ahE U — 4~ SNMP 75 B..
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HATHEREERAERTE, ZFEEHEE.
RAMAES, EFBRESAILEKHEE.
O SNMP Wil sei¥ H 44, 14 B PDU #54 CL V5N B A& B A& 25 AE IR 45
AN ERAAE KM, IAEARS531E %0 SNMP Wil SE4k, HEF=4E—A trap HFEFXMHEE,
WMERANIERT, AIEARSS IR [B] SNMP #% 2H) PDU.
O Pk T PDU MIEARERT, RIEEE, £3/#1%Z PDU, & NFIHIEFRELZ
XTIV [ SNMP 15 1) 5 B&, Xt PDU #H4TAHRZAbER
3. LEYE
7E SNMP #1, AT ZANFIEEEIE (get. set. trap) WME—AMHEEF. MRS AE
BE—MEE LN —HREXNRAME, B ARIE—/NERIERIERE, R —
AMNSLEAS B AT A BIE . IXFERT DL KD o 25 75 PR A @45 4.
NT LML EAY, AR SNMP [ PDU #H48 T — M BEREFE ., XANFEH
SoF R LBIF)— NS 75 Jo X B it RFMEM . i PDU R FAHMTREFL T, W get
#E. X TIXFER PDU, ISP CEEAR ZEg 2R & 90 e B BI1E

14.3.6 GetRequest PDU

SNMP LA o X 28 55 B 3 . FH A P )7 3K Kt GetRequest PDU. & iESAEMK LA N FE A
F1E PDU Z H:
O PDU 2% F5H GetRequest PDU K%Y,
O request-id: Request-id fE#5{F SNMP M AR AR &S NMMES KHFEMNMER——
XN REE SR o [FI tHA] PAfE SNMP SCA& g% Ab #2 i T 14 Al 25 1) 9] @ i P~ AR I R 2
PDU.
3  variablebindings: 3K 3K EUE X R L1 H .
GetRequest PDU H] SNMP £ W s24A& A& #8 A request-id #) GetResponse PDU #E4T M
Z . GetRequest #1F & R THAF—E 4 Fra RE AR BRI R, ZE A —PNEARREL.
GetRequst #/EA IR F A N R ZAVULES (noSuchName) . #&[A] 45 B kK (tooBig)
DLR AR K] (genErr)
SNMP H o4& MIB 4 5 i) 70 R E . BRI e RIREE— R E— MR B %
KIRIVENRECETHRIXN ZE. HEIJLLERFFBITHE NN RUSEZREHLEH, K—IK
R —ATHIXT R AE .

14 3.7 GetNextRequest PDU

GetNextRequest PDU JI, 5 GetRequest PDU Al ‘EAITE A 8 [F A2 He s U1 AH [F] A #%
e HE—HIANFRE: 7E GetRequest PDU H, A8 By 51| H B2 22 BUE B R 505 4
AL, MTE GetNextRequest PDU H, AFESE e T B H #) 2 ZEHUE FIXT KBy “a/i—A4”
K54 . 5 GetRequest #H[F], GetNextRequest 142 J& T #1E .

HIRYE GetRequest FJ/MEEFAK, 1HRZ GetNextRequest 1 F GetRequest TLiEEH]
& . & BeW i 28 B B vl L3S A I — 4 MIB L E 4514 ERNERAMEZERIER
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RfE T — I E R

1. T S R (A AR A

IR 376 M I AL wdp A1sb i e nt e, erit—t (as)
1~ i PDU: |

GetRequest(udpInDatagrams.0, udpNoPorts.0,udpInError.0,udpOutDatagrams.0)

R SRR XN R, NPKR Bl — M2 4 DX RIE R GetResponse PDU:

GetResponse((udpInDatagrams.0 = 100), (udpNoPorts.0 = 1), (udpInErrors.0 = 2),

(udpOutDatagrams.0 = 200))

XH, 100, 1, 2200 735l 21X 4 MREME. AR, RER - DRRAESHE, N
ARIERE R IR B — /5 =9 NoSuchName ] GetResponse PDU, AN EUEA HAR(E .
THRERIE RN SE, BE U 5K H 4 1 GetRequest PDU.,

ILAEE FE M B GetNextRequest PDU H & it :

GetNextRequest (udpInDatagrams, udpNoPorts, udpInErrors, udpOutDatagrams)

H tf, udpInDatagrams = 1.3.6.1.2.1.7.1, udpNoPorts = 1.3.6.1.2.1.7.2, udpInErrors =
1.3.6.1.2.1.7.3, udpOutDatagrams =1.3.6.1.2.1.74.

ERXMEO T, REFRKIREFE RSP FENMRORFFH “ TN NREFE. B4
T AW SR, MARHEEE IR B — AN F B GetResponse PDU:

GetResponse((udpInDatagrams.0 = 100), (udpNoPorts.0 = 1), (udpInErrors.0 = 2),

(udpOutDatagrams.0 = 200))

X5 AT IS AE R . 8% udpNoPorts FEAAL B & AFFIE CRATIL ), WIAREEH K
IDEZYE

GetResponse((udpInDatagrams.0 = 100), (udpInErrors.0 = 2), (udpInErrors.0 = 2),

(udpOutDatagrams.0 = 200))

HH F udpNoPorts.0 = 1.3.6.1.2.1.7.2.0 7E4& MIB #MLEF R AGFERIR IR, Fik
udpNoPorts f] “ F—" X RLH{E A% 7 udpInError.0 =1.3.6.1.2.1.7.3.0.

EIEXT LB AT %0, GetNextRequest 7E BN —ZH X RAEFT EE GetRequest LR FE &, B RIE.

2. REUREIX G

GetNextRequest Z R ACHE Z IR IR AL FIXT ZAR R T — IS R LB FE, FEit, &
IZIXZE PDU B, FFAZRIZML MIB A1 1 o S2 A7 7E #0580 RS2 KA IR R R IX—
Feal, EENTTLLE GetNextRequest PDU EHRE — MIB 1, HimiFEREM. £.L
mEE -9, mBEFHEKEH — GetNextRequest (udp) PDU, M| 3Kk7F Response

(udpInDatagrams.0 = 100) FIN.Er . B FRuh R A FNIE 7 EIX A MIB 8B 58— SRR
Xt %R f& udpInDatagrams, FF HE11E 1 &R 24H11H.

14.3.8 SetRequest PDU

SNMP SEAA B 28 5 F ki N FHAE P 15 K & H SetRequest PDU. ‘E5 GetRequest PDU
BHMHRRZEEXAMERE R (B2, SetRequest Z#H FEX SEMAZ1E. FIf,
L EHNEFEPEAEX RELHAR RS, WAEE X ZSLE T HIME

SetRequest PDU [) SNMP #4244 FH 41, & #H [F] request-id f') GetResponse PDU 34T W 25,
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SetRequest #fF & R THF—E AL EREF AR EBEHBES, BEA—NEABEH
MENZELAGEEEHFTEREFHRIFTELZE, | GetResponse PDU FHEFRELZIANLE

) BEERAE TR, AEA AN ERETERIMEE, WESRIGEE, BRERMK

B T . 7 GetRequest #21F # 0] GE 1R [B] ) 5 12 ——noSuchName. tooBig 1 genErr 11 /& SetRequest
Al gEIR BRI A iR . R Ah— 1] BEIR Bl K F iR /& badValue, HZ SetRequest #F —/M2EE LM
TEEA RS, MSREIX MR FHEA—ETRE R R, el e RKER
7] @, PR PR AL A SERREIE A 17

FIH SetRequest AN AT LAXT 7% S SL 45 24T {E B 3887, B A] AR H 22 B4 2 7 BT
FAE WAT I AN AT I BRERAE

Britkz 41, SetRequest XA #% T 58 L EFZI1E . SNMP %A 1@t —Fh g SR 58 ik
FRENERINLE], ERIEIEE AT — MIB fLE W get Fl set 3T G {H . {HAF]H set BIT]
e LAE) i & A Se E P E R i %o DX RATUMARREN L, JAEHRENTFEE
iF, AT A E HIBhE. Bl R o] LUk — IR {E Y 0 BN R reBoot, 40 R E FRuREIX
M ZREE 1, WREE RABEEH G5, reBoot FM{EMHEHE 0.

14.3.9 Trap PDU

SNMP SEAR . ] 48 &5 BRACHE 35 B 2 7 1078 3R &t Trap PDU . & 4% F T [m) B B vl 20l
HRENEEFHGF. BRI SHAMA SNMP PDU 55£AFE. Bra&R7BA:
PDU 2£%Y. #5H Trap PDU 287,
Enterprise: FRiRF=AA Trap FIMLEE E T R4t (H System HH [ sysObjectld {E) -
agent-addr: F=AEAS Trap HIXT G A IP Hbdk .
generic-trap: — M TIE L] trap.
specific-trap: £ BAHfiHIFE ) trap R AIALRS
time-stamp: & H trap BIIZE LR M _F IR E G B P24 K trap T4 FI BB 18]
variablebindings: A% trap FIMtINE R (AFEPIE NS BEAELIER).

14.3.10 EHMENIZHF

SNMP 7 ZF| L5 2 IR SR A4& 3 SNMP 15 8., 128 H KRB EE 5 E IR %2 o] 5
e ZAERTSERT, R CIERERIE R M ERR .

S2fr b, 7E TCP/IP 4K & A, SNMP [ S23 JU-F-#R 2 6 F Jo e 52 v R - B diE #i (UDP)
UDP kA ZIRA H K DB, frNMAEMIL, @ SNMP HE L., Bl E—4n]
1 H 78 55 UDP LA P #0345 IR 6 A1 (checksum) o i1 3R LEFIAG 7] @, UDP F Bt (segment)
B EF 0 525 SNMP M, H TCHEE iU GetRequest, GetNextRequest Fl SetRequest
A 161 ¥ D AT & BT Trap iy 2 H) 162 3 .

T UDP Z3ERTHEM, Fit SNMP FIH B AT aER: £ K. SNMP A& & A RIETH B KA
MR, Bk, AFHEEZKEERMIERGEHE SNMP FH P B 2&HE.

WAL E SNMP JH BRI EREARER L, Rl s R . £ GetRequest
F1 GetNextRequest F1375, WHRTERE FIR [R] NEANBINE, EFubn] DLHAAERE &K BT

I [ I N B
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i HBHEER, BERNEHREPNERER. EHMGTUBRRZIKERIER, HE

PRI AT . HTAERIRE R B A M H) request-id, Kb E R il gefElcE iz 24~ A

MHFRIEFHEE, HXIFASSIERRE, FAEEE LR AR ERTERHEEER.

£ SetRequest K376, WIERTEME RN HNEANBINE, ATHARERT R, 7L
F GetRequest #AEHATHIIA. WERIA set BIEE BT, PILLE K SetRequest.

T+ SNMP [ Trap B MNEHE, HICEA fEK FEERLE Trap Ff&i5%. £ SNMP
t, Trap —fcA THREEEERHHEEE, ARSI, B E E A AR E
SREUH R BPIRES

144 SNMPv2

14.4.1 SNMPV2 X} SNMPv1 B2

1993 4, SNMP KR SNMPv2 JHa6 &4, MU, JERE SNMP {§# 7 5 SNMPv1 .
B A SNMPV2 B KRN T 225, BN E SR SNMPv2, {HAZER) &,
L JLFERH, BERI MR RRRmES, JfHEWM R E SBFE— ™ E G
bk, 7E 1996 FFIEUR A K SNMPv2 1, Z2frE MR, XFF, SNMPv2 X SNMPv1 Bk
AR 3 TR KA H 55 .

SERBL, SNMPv2 BB ZEA LT 3 N5 H:

O XHROMAEH,

O duk 7T EEE BN,

O 358 7 EHE/(E BBE NG

SNMPv1 KH 2 EH MBS EEHE N . MEEHEEKAEH - MENHEY., Hihks

(FERFE AR MIB) B /& B 15 . B PSS AR AL 55 T fer 3G n, 3 Fh 4 A

MAZGCEABENFE. B AEKE, FERESMEENREEMN LA RXE
k% & . 1 SNMPv2 MU AT LR A H AR, Wer DCRA i AR 780 AR
T, TUEZANTNEE Y, BN ERRSSE. SMEERSSETUEEEEAEE. F
i, HHERS ST RICP R EEEH LT R L ARNEE MR EE . S TEERS S,
o ] B HE 8% X DM EE S 1) S 4R AL 5 B 245 . XMk REM e T B 7, BN T
LR 5 & .

SNMPv2 & HE B4 (SMD fE L7 AT SNMPv] §) SMI 34T TH 7. & XA R
MZFEE T —H O EdERT . &5 AEH R IRAE T X 3R 5 47 3047 il b Bl i Sr
ERITE . Fre ) SNMPv2 MIB & F % SNMPv2 Wil EARERE BME K
SNMPv2 EHF MR E HERERE L.

TEBAS W SCERAE 7 , &5 ANV H BRI T PN #T ) PDU——GetBulkRequest Al
InformRequest. B & EHEE GEHA B RDOCH PR, EFEEEHEE W WM EFRE
K% trap [E 2.
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14.4.2 SNMPv2 M4EEIEHELR

) SNMPv2 24t 7 — ANV WG EH RGRIMELE . HNEEHNAH, mfEERE. fHhekh
. B EAIELE SNMPv2 BTGB A . FIARIEIRBE, SNMPv2 HRAL ) 2 P 2% 8 B LRl 45 1
& 14.5 & 3XFh LAl 45 #4 B — A B L1

B PR 2%
¢ A2 38 7 )
e ~N
SNMPv?2 &
o
\_ J
H ) T
4 SNMPv2 A 4 SNMPv2 A
EHEREE PR
£ -
o
\. J/ \_ J

SNMPv2 {8 Iy S
Pv2 HRIEH SNMP 2 R SNMP E’H«ﬁ‘
ol | i | &

145 SNMPv2 HIECE

SNMPv2 A& Jfi_F R — T HEFHERBHHIL. MEEHRRGETHENAEHBEF N5
WX 2% &5 R A 5< ) MIB . SNMPv2 ] SMI XX £8 MIB HI1S 8 45 1 A s 2K Y 31T 58 X . SNMPv2
PR T — s —HE AR MIB, | e AT LE X E S FAE B MIB.

EREFZLE - NRENTEANMNER)EI . XA RG2S H1 8 H 5 A H
B BEEMATLIREZ), MERMETRMSHKMERNER 7T, Hih REHEAREE A
e, REEREAME EHASE, USEFHERN. XEEEAFERSGE SR, thaTtd
AFEM L)L S EE R

SNMPv2 BE 2 fE i BEEE AL ) P 48 FAR SR, 2 A A MR B B AR . 7E AR 20
BT, ~RRAGIEEEEENREERMAC, XFHRGEEFRAFRERE. PREHEE
DIAREE G ERER RGEZ TG BRFEWS, WRXEGSHT EPEEEBAER
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i MIB =, T A a) R 3 DARER 3 S i AT E R AT N, R R EEAE BAEH
[ B FE K T B B MIB =, 6] & B E 5 DUE E 3 S0 X T BARERE 3T KA
., BN E, REFHUREE G4 m B9 HEERNE .

AT X L5 B A B # R B SNMPv2 @5 P SEBl. 5 SNMPvl AH[F, SNMPv2 4/
e— PRI R)IER (request) /N2 (response) ZU{pil, {HFE PDU FpZEAIP L ThEE J5 1H Xt
SNMPv1 #17 TH 7.

14.4.3 HiIR1E

1. SNMPv2 j§ K.
5 SNMPv1 #H[F], SNMPv2 LA &M EdE Bt (PDU) HIE BRI G R . 4N
HIvE B P& — N FAER 3L FE 4

SNMPv2 i 7€ RI7H B &5 T

Message :: = SEQUENCE {
version INTEGER { wversion (1) 1}, —— SNMPv2HIRASE N1
community  OCTET STRING, —— I[EME4
data ANY —— SNMPvZ PDU

}

1432 Ty FILAE L . IL[EARRE B AT IH) SRS 1T 8 F A E T SNMPv2.

SNMPv2 ¥ B R EREPOEE S 14.3.5 TR #A K SNMPv1 15 B 1R IZEFEGE FEARF]

2. PDU #=

£ SNMPv2 74 B a] LA%i% 722 PDU. % 14.11 7| T iX & PDU, [FRHf8 H T %F SNMPv1
A %) PDU. B 14.6 #iR T SNMPv2 PDU K — g 3.

#1411 SNMPiMY #iE&E Tt (PDUs)

PDU W A SNMPv1 SNMPv2
Get EEEIBETAEEREGE NN RHE ® )
GetNext ERFEBIAEEREGENINRE T —MME o o
GetBulk EEFBIAHEEREGE NN R N ME ®
Set EEFBETAEE NG IR EEE o ®
Trap RIEE W EHEFEREIE R ® ®
Inform EHEE mAEEAEBEILE R ®
Response ARIRE N E T3 1 SR T R ® ®

BEIFIEER &, GetRequest. GetNextRequest. SetRequest. SNMPv2-Trap. InformReques
HAp PDU EFE2MFERKE, FBWTLIE/ER error-status F1 error-index PB4 &
FHJ Response PDU KJA& o IX TR H B2 A 1 Iz SNMPv2 SR TR ZE AL H) PDU 4% 31X
.

(1) GetRequest PDU

SNMPv2 {] GetRequest PDU HJIEVEIE X #S SNMPv1 # GetRequest PDU #H[F], Z il

Xt NV ERIALEE . SNMPv1 ) GetRequest /& 57 TH#1F: BEAARMERRE, BE4—PHEA
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R[], 11 SNMPv2 BE9 3843 Hi Xt GetRequest #/E TN & . B AT EBEBEA LK, &
EREFEUELSAMNEN GetResponse PDU 2., IR EANTEAZIEMN

(noSuchObject, noSuchInstance,endOfMibView) , WELTEHE FEH, XNMTEZES—)
REBESME KRS A R R B E R

PDU type request-id 0 0 variable-bindings

(a) GetRequest-PDU, GetNextRequest-PDU, SetRequest-PDU, SNMPv2-Trap-PDU,InformRequest-PDU

PDU type request-id error-status error-index variable-bindings

(b) Response-PDU

PDU type request-id non-repeaters | max-repetitions | variable-bindings

(¢) GetBulkRequest-PDU

name 1 valuel name2 value2 ... name n value n

(d) Variable-bindings
& 14.6 SNMPv2 PDU #% =,

£ SNMPv2 A, FZBEPLFFEMALFE GetRequest 22 B 40w F B 2L B RMEMNE
PDU:

O 4015 OBJECT IDENTIFIER Hij 4845 1% R AEACHE 2 Ak Fir RE 7 15 28 B 1 AT AR AN DL

Ao, W& B{E = Be i i B N noSuchObject.
O BN, mPEREL 5 ZERENRIEELFTEETH M RN A RE AL, NERE
T B #E ¥ B N noSuchInstance.

O ®N, BEFEHEXENZEHE.

WRAHTFHAMFERSEEEA SRR RN, WL RBIZEE. X, MESLEY
i [B]—™ error-status 7B {EH A genErr, F7E error-index B HH#5 H 7] @) 2E & KM 2 PDU,

WRARFI N E PDU HH)HE RS AR, ik 7R e s RRE, WA R PDU #%
7, FH—" error-status FE{H N tooBig, error-index FEBAEN 0, ZEE & FBATHIH
) PDU W% .

VIR M X GetRequest H)HE B, £ SNMPvl H, HEHF— AEE{E@T@
¥, FrERZEERAAGERRE, EXMELT, KHEEEROEEEFFZE RS
RNEFABBENEEEN Y. HELZ T, SNMPv2 FIEAEEREE] TIR K125 .

(2) GetNextRequest PDU

SNMPv2 FJ GetNextRequest PDU HJiEEFIE X5 SNMPv1 ) GetNextRequest PDU #H

M. 5 GetRequestPDU #H[F], PHANRRA K ZE Hll 20 M2 FIALFE . SNMPv1 ) GetNextRequest
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i TEE: BEARMARNEERREB, 24— NMHARE, 1 SNMPv2 B85 58 4 H Xt
GetNextRequest #{FiHAT M Zr . A

{5 SNMPv2 1, 3288 DL FARUALTE GetNextRequest 241 Boh A sy (st
% PDU:

O WEFREEHNZE T —IMEE, HiZZELMEREBT AL R EEG e 7B

O R ENREZFEAMFAELE, WK #HE € 1R E L2 N RN endOfMibView

ST H TN 25 SR AR B4 B

WRETHAARERSHTEZCHEIER RN, SREFL2-ERNGERRKR, SHTES

GetRequest fH[A]
(3) GetBulkRequest

SNMPv2 [ — EE i & GetBulkRequest PDU. X PDU [ H i 2 R B /0 25 ) K
BE G B T T B S B R B . GetBulkRequest PDU 72 ¥ SNMPv2 B ¥ E 15 K1E2E
25 € B2 TR AT RE R M2 -

GetBulkRequest #/EF| ] 5 GetNextRequest AH[F JGEEEE N, BISZIRFEE T —4 X
%. AFEIRZE, FIH GetBulkRequest, B PLIEFEZ G AT

GetBulkRequest #{EH) A T/E I T : GetBulkRequest 7628 B45 5 F B H AN —4

(N+R) NMEZELZHIFHE. XTI N MRS, i\ GetNextRequest fH[F]. BIXEH

HHIEN RS, BEERN T - NMEELMERNE, MRAREREHZE, NERMEJFEARE %A
—~ endOfMibView HIH .

GetBulkRequest PDU A BN HAth PDU Bri% A B, non-repeaters Al max-repetitions.

non-repeaters - B¢ ¥t R iR [B] — /™ 5 4k 25 & )25 8 % . max-repetitions 7 Bt 5 H HAth )25
BENIR PR KR SR ELR. N T UBHEE, TA1E X

L= ZTEAETFRFTHTELEE

N= RiRE—/EHZERZELE

R= REAIZNEHTERZELE

M= B RIRFIRfE4%EEE

e EiR A B [AFFELL R R R

N = MAX [MIN (non-reperters, L), 0]

M = MAX [max-repetitions, 0]

R=L-N

W N KF 0, MET N NMEELE GetNextRequest —HHMNE . MR R KF 03 H MK
T 0, WXTNEHEHE R NEE, REIMAEHEZE. B, XXTHITE:

O FRESEZENEHZERE.

O BT 1EHRZTERE.

O REWTE—N, BEEFRE M DXTFRLAE .

WRAELHMEEFRE —R, CeRAREH#TE, NRME endOMibView {H, fEZE
2at, BREEE—IEHEE, MREFEHEZE, NREERTHZES.

FFIXANEEN], G868 7= 4 /) name-value XTJE(E & N+(M*R). JGHIK (M*R) XTENZ
PDU A I AT #i3dk H -

fori:=1toMdo
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forr:=1toRdo

retrieve 1-th successor of (N-+r)-th variable

'- B, REIMEHZERL—IT—1TH, MARLREE - NMEZENFEREHAZE, FiRME
BN ERNTAEREHTES.

GetBulkRequest #AEM#FR T SNMP 1 —A~FEZE[R#|, BIAGER R 2 RBEER . 1h4h,
MAXAThRER] LI E BN PR . BEENMAER B AT EROHRE —RRE
KT o AT EZPAT —MNAIELFE R FINTE K PDU H 1) name-value Xt & EE&E. 3 H.,
Bif# GetBulkRequest & HHJWERIT R, AHEE NS E L HR B EEE A & fH E iR B —
tooBig M RIE B . A TREH/DREEE, A R SR EERIFER, MALKERIE
SKedE A/ NRE R F

(4) SetRequest

SetRequest PDU HE M H K, FRIGRKEZE PRSI EPE. BRCEEEA— 1M
2 #H[F] request-id #) Response PDU W&F. 5 SNMPv1 #[A], SetRequest #:{F &8 T#/E, I
B E EHTAE IR RNARRE, BT REAER . REECLARY AR E2H AR R
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hEgt R iZ e T o R E AR A E e i ik, FEHLATLLE R DHCP ) 3CR  DHCP iR %5 2%
R ENIR R HE, XA #5F0 DNS RS EE5E .

Linux Fff I FI R & BB HR R HREE: BRERR (FIB) FRIRAFATA AT &S
R R L, BEHZEAFIL FIB MEEREESR, BE2FEHFHNEBHEER. — 1 P HEAFE
RIEFEE PR, 1P EHAERHZFHERAEHI. mRLR, 1P 368 HEH1TEHE
R K. WREHRE], 1P M FIB H#H T8, HHRBIFIRIR MBI HEFF, RE
fif FZR AT B R R

RIEM ARSI, BRHRTEHTHMNANE. Linux FEHEFSLFT, H
FIB JLFEFESR, RAEENLRERAETMUN A SRAE S,
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MAEEHGG, BATABUfAEHER D APL KM N AT . KoM K254
Al PA4r N P (Client) FARSS 883 (Server) , s &% B i) C/S 4544 . W& M ELE,
2P v T R TR BRI P R R R, kS a T RN TR E R vt BRI tERY R
M. KIFRFHBEREE, HIFALRMBEMAFEREL, RN HEZE B iribE® gEw it
K—> Windows “F & FRIEFMHEAY BEAMBEHER LRSS SET . FERARE, &5
FHA R Winsock I H FwfETar, © R LBBATN NiEEH LOUERR AL APT K%, 2R
PR Windows “F&HHIMLEmIZ, HHPRRZBHEARLEETTUHTRBEER S
.

AT M3 2A 55 /& Windows 2000 Server (SP4) R %4, VC6.0+SP5+Platform Core
SDK2003. 5 i) pr A IRAGEAE 285 T 4 5 F M iad i .

17.1 BiEa ik

7E B B P P P AR RS dmfE e D2 E 0 (Sockets) MlizfZ#H (TLD
RN — /N 2 8 ) TCPAP Mh itk AIERE D API A /2 7E 4.2BSD %4t (1983 4E) &
KR, BIEMEBERANEZHERE D (Berkeley Sockets) . HEI'E O ZHIBEREZL
JE BSD UNIX #4if19F UNIX #4t4, HAHadE Windows. FERVIH AT&T &, H
T#% X/Open (EJILFER Open Group) 7N, HHF Y XTI (X/Open f&4i# 1) . X/Open
FFEaRE R —AN BRI . 25 EFIE P i E bR UNIX | KA e, T 22 5 818 POSIX
ANSI —FERIFR L AL —

ARFENBETEREO APIFINERE, DWW EE TLL XEHEBNBREET S
] W. Richard Stevens % T M mEFI LM iELY) (UNIX M4gEE (B—H) —E#H O API
A1 X/Open &4+ 1 API) .

Berkeley Sockets £ 1 7E Windows “F & _E R IERR AR A Winsock, B & 1T #E IR
o ek, A —HE X Windows REHIT BEREL GEF LLVFEE WSA §T3L) , X
B wmAE AN R aeFE 0 A Windows H7H B LG UL & Win32 “F & TR &EHERE VO 52 . s )Y
fHZEF|EE O API /£ Windows “F & T HIBHERAE Winsockl.1, 7E'ERIZEA E, G H
— BT Winsock2 0. 7E Winsock 1.1 figA&H, A[EH) TCP/AP HhisUAR L 5 i s B2 {it
H K Winsock # O SCIL R S8 E, FILEE ik 5 Winsock B D FEAN[F] S22 8]
ESEEANFR . N T BeFIR A% 2 MR E M 444 5 i U7 17 B BE /7, Winsock2 FIHEZR 4514
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5 Winsock 1.1 lRAAM LM TR RF I . 'E7E Winsock #: L5 iUk 2 [8]5€ X T —FhbrE
R4 A0 (SPD , XFifHETE[E— Winsock zhZ38EEEF GE [F I U7 v 24~ HAS [F) 4L 5 i
AR, HH, IRENEAERTEZRMLE S8 Winsock £2 O SCINBEEE, i
(L7 B WS2_32.d1l, iZBEEE A DA RN Windows REH — M EARAM:.

Winsock2 HER WA 17.1 s, 7EZEHHE 3 SESGER: B, %5 Winsock
NP E, — BB Ws2 32.d11, 12 H R ER SRR Ws2 32.1ib; HIX,
Winsock WAZAR LK Z) afd.sys /& Winsock2 P28 27 E EE 8, NIRRT &M afd.sys B HE
ZEP X EHIMN S LR, mAREEIREFEL EWRIZATZ N X EFHIEE (G302 Xt
Z P X B R/NEITER]D 3 BJE, Winsock2 SZFFZ MK E RN MY, W TCP/IP. ATM
&, KPR KR TCPIP #4551

Windows Sockets Windows Sockets Windows Sockets
16-bit 1.1 Application 32-bit 1.1 Application 32-bit 2.0 Application

Windows Sockets 1.1 API

Winsock.dll Wsock32.dll

Windows Sockets 2.0 API

Mswsock.dll
Ws2 32.dll
Wshelp.dil
Windows Sockets 2.0 SPI
Layered Service Provider
Helper Dlls Name Space Dlls
Wshtepip dll Wshnetbs dll Wshirda dil Nwprovau.dll Rnr20.dll Winmr dll
Wshatm dll Wshisn dll Wshisotp.dll Sfmwshat dll
Msafd.dll
AP f
SRS *
Afd.sys

TDI Layer
17.1 Winsock2 HEZEZ5#4

MW, NHPRIAERE, EREOATEMAAR? FLE, ERORMSEEFRAN—
MRS, AR T — MRS FEREEE L . R T EE S A T AR EN LR
AR T8 S, A4 Sockets & —MEMFIFE, AT LESERAZHEIE . K,
Sockets Jf& — P AE [AE(E FIHLH], & T 0 AR,

MTF—HE, BATEEZED /R Winsock GaFE ) — Lo B ACHE &R 25 %



H 173 bnifE TCPAP 4f24: 1——Socket

17.2  ¥oit 53k 345 F 3K

FLILEE, UM EFHIEFIBEE . 7E Socket wBLEF, @FSHE 3 FRAKE
Ok 254, 73702 INET W USRI IE S5 . TPv4 Hihik 2549 R0 ] bk 254

17.2.1

INET S ik ib ik 2544

sockaddr_in

Hhht Z5 4 % R R E AT ”, & Internet B S, Ui BZ S AUEH T ¥ TCP/IP
RIS, Z5FgE XWTF

/* Socketiiht, internetZBA */
struct sockaddr in {

QQ

short sin family;
u short sin port;
struct in addr sin addr;

char sin zero[8];

sin family: HibbigE, —#%IEN AF INET. ENLKREEES, ooz H—
HA AF XXX Kl PF XXX %8, 5 AF INET #iXf A PF INET. ¥ L,
PF XXX ##% it HFRahiUE, M AF XXX B FRathhbik. S0 3t &5
AN BUETT L F 2 Mk, PF XXX FI FEZEDOMAIE, AF XXX fiTF&#0
bt gty BESL b, XM BEMREE BONILSE. 7E Winsock2.h LA 7] LA
RIBL, PF XXX #iENANE AF XXX {g5ceMA. FHik, £&H4, G§—FH
AF XXX HFEE L,

sin_port: 16 A7) IP i, UWANERFTHFRM, W 174 7.

sin_addr: 32 fZF) IPv4 Hidhk, W 17.2.2 35,

sin_zero: 8 PMMFH 0 (HIEF, ME—HIEAZM sockaddr_in Z5#K/ 518 A Huhk
Z5# sockaddr (ML 17.2.3 49) #HF. BERIRDHEREE R ZEWB LI NE, HZ
TELE G5 AR TR B 2 B ek 2 Iaa oA F_ —MF I8 T I B P BRBE T 4
RR5ERGEE T, HTREIGER T Win32 ¥ &, #HEMEHEH.

VOID ZeroMemory (PVOID destination, SIZE T length);
void *memset( void *dest, int c, size t count );

17.2.2

IPv4 Huiik 2544

In_addr

FF176% 32 47 IPv4 b B 4+, HE LT

/* Internet address (old style... should be updated) */

struct 1n addr {
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union {
struct { u char s bl,s bZ,s b3,s b4; } S un b;
struct { u short s wl,s w2; } S un w;
u long S addr;

} S un;
#define s addr S un.S addr /* can be used for most tcp & ip code */
#define s host S un.S un b.s b2 /* host on imp */
#define s net S un.S un b.s bl /* network */
#define s imp S un.S un w.s w2 /* imp */
#define s impno S un.S un b.s b4 /* imp # */

#define s 1lh S un.S un b.s b3 /* logical host */
}i

IZEEWRAL T 3 FPIERIEED S addr. S un b S un w, HBFHBIRZBIHR
O S addr: 32 IR S, XTR 32 47 IPv4 Hihb. ZDRpHbhE 202.119.9.199 K4,
in_addr 544, W] CAfE A a0 FARRE:

in addr addr;
addr.S un.S addr = inet addr("202.119.9.199");

Hrh, inet addr BREUH TH# 5 5 1P bk, H7E 17.2.4 AT IEHN B,
HTHE X:

#define s addr S un.S addr /* can be used for most tcp & ip code */
B AT DO B i H) RS R 5 N

in addr addr;
addr.s addr = inet addr("202.119.9.199");

R EN LB ZHRLARKNK, BERN-REBCA IP #hltk, 3 HA <O N R 5 B A48 B0
NN, HATE4 addr.s addr TRAER AT L A% & ——INADDR ANY. E7E Winsock2.h #
2 € X A (u_long)0x00000000, B A< )4 2 LAK N L IP Hhik. ARSI T

in addr addr;
addr.s addr = INADDR ANY;

O S unb: BF 4 SMNLEHFTEL, HEERKRIPv4 Hilk: s bls b2.s b3.s b4,
T B T [F R TPv4 Hihlk 202.119.9.199 TRZ addr.

in addr addr;
addr.S un.S un b.s bl = 202;
addr.S un.S un b.s b2 = 119;
addr.S un.S un b.s b3 = 9;
addr.S un.S un b.s b4 = 199;
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sockaddr

17.2.3 BRI

/* Structure used by kernel to store most addresses */
struct sockaddr {
u short sa family; /* address family */
char sa data[l4]; /* up to 14 bytes of direct address */

}s

2 gmIEAN RGeS X B i S PIFE R B R . FL b, HTFNEREHKZ
FEvE, R RN RIEEWIWTHER D R DR, MIREIXFEREE: 2L T K —FN TCP/IP
TR E APL, B RRAe—FEANSEE DRSS T2 MG PE 2 EFZE N FE
WHE, WREXAE, BAREMRBEEZEORSAENRE, My FEE, BF REMEH
iR R REE (50D RERFED A CHRARHE. LA connect FRECHH (%
BRI — M T £33 TCP % #)

int connect (SOCKET s, const struct sockaddr FAR *name, 1int namelen);

R T HEHEHTARBIMNEDIAE, ERE ANSEFH AR struct sockadr_in *, T2
struct sockaddr * . 7E{# F# K BX P bt 65 M 1) eR Bz TR, 258K struct sockadr in $i5
40 A struct sockaddr ¥5%t. IR2Z A& BENAIA KA ANSI C fiEH$EE 2R A void *, &
FIBMI R B8O REEE D ETE ANSI C badEf] € 2 51 € X H .

TR CRE, RAFEERMSHEHOEER, HE—F O 5SiET 55 H
jo| 2

17.2.4 HolFR{ECRE

AWNAE 3 kb /F R 2 inet addr. inet ntoa DL K gethostbyname. iX B 75 25
WH 2, £ Winsock BREZar, MHARF LI E LA WSAStartup pRE V4610
ws2 32.dll, MEMHSEREULIIEF WSACleanup BRE, XM MEREAIFEHANEN 17.6.1
FA117.6.10 %5,

1. BRAZL inet addr B0 & 530k U0 [Pva Hubk Z /P 8 3540 N in addr HBhE 25 #93&E F A 32
frEed. He T

unsigned long inet addr (const char FAR *cp);

O cp: [IN]', NULL 42K 545 IPvA FRFE
O REME: WREEHERE, REORE 32 VFAHHBHE R . R op FHERLEHA
VAR TP Hibk, A8 KEGR [ INADDR NONE.
2. 5 inet addr #H/%, BR%X inet ntoa ¥ —)> in addr Hihb{E ¥ AL NPRHER] 2 40 TP Hidik =7
. BT

char FAR * inet ntoa(struct in addr in);

T HANINIR R EZSEOVEASE, WANOUTIR RS, [INOUTIR AR HSH.
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in: [IN], IPv4 Hihk4544.
O REME: MEREEIREAKE, KA inet ntoa R[E—FFFAF S5 IP HiltHFHRESAF
it X F /a4 AN [E] NULL.
O R RAFEIZIREHE R B X A 1915 BV OR7E N — 1K Winsock 1A FH Z B8 24
DAL S 97 1% J2 Bt o BA & )
&G, FH— BRG] RE R B Qb S HRKNE, TR 5 ¥iExR T
9 INET #iht &5 W{E, FF7E connect BREH iz ikt . FR5EE, FH A WSAStartup bR
BH T4 Winsock, ‘B &FrH Winsock N FE# FH Winsock Fg 2 7 &P 4 2008 FH #Y 5
socket PREH T AR ERE L ; connect EREH TERMF2; WSACleanup EREH T4 R
Winsock HM# A . 1X 26 bR Eh B4 7E 5 SCH AR n CAVEAR A48 .

WSAStartup(..) s

SOCKET sock = socket (AF INET, SOCK STREAM, 0);
struct sockaddr in to;

memset (&to, 0, sizeof(to));

to.sin addr.s addr = inet addr("202.119.9.199");
to.sin family = AF INET;

to.sin port = htons (5553);

connect (sock, (struct sockaddr *) &to, sizeof(to));

WSACleanup() ;

3. 5 FEARWANREAE, gethostbyname 58K 12 ENTThEE. BREUE LT

struct hostent FAR *gethostbyname (const char FAR *name);

O name: [IN], FFEITH NULL 45 R4 FR/F &6

O REME: MEEEERERE, REORBEE A HEE B HOSTENT 4551 ;
5% [ 23365 (NULL), BT BAUEH 17.6.1 3548 ) WSAGetLastError B3k
BRI RIS . /£ HOSTENT &M HATRE B Z h_addr list 5, E£&—1
NULL % /) IP Hiht %)% .

O w6 TS E RS www.seu.edu.cn )38 g, FHFHEIHIRER IP Hihk.

WSAStartup(*-);
HOSTENT *host = gethostbyname ("www.seu.edu.cn");
struct in addr addr;
if (host != NULL) {
for(int 1 = 0; host->h addr 1list[i] != NULL; i++){
memset (&addr, 0, sizeof (addr));
memcpy (&addr.S un.S addr,
host->h addr 1ist[i],
host->h length);
printf ("%s: %s\n",host->h name, inet ntoa(addr));
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WSACleanup () ;

g R UWF

seic2?.seu.edu.cn: 202.119.24 .32

17.3 5% o

M 17.2.1 75 INET HohtZ5 BB el DURIL, ZEE—#iE —4> INET Hultk, g7 &E
IP Hibk4h, BHFEME 16 FmO5. FXLE, HYEEMNNERELEK, FEERBRT 2/
IR, 3052 RA T MR IZREEE A AR SR A FR AR YR . AR IR X B F A
[ f g 5, aX v 58 Bkl o A BT LB
O 0, AMEH, WRIRH S AR EET 0 ~8m O, B2 REE NE LB —1 1024~
5000 2 [A] FI1E .
O 1~1023, %M, PREANMBIRSEH, W fip B9 21 3w http B 80 3w 55
XS 4205 5 TANA HA G —EH
O  1024~5000, A ABAERBIE P i e . 27 b il 5 X e Bl i s 0 5 Ak
L, AT RUEAE—MERIT], Ft RRE b om0 (RRIXFER REFERTEE ).
K% TCP/I P SLHLL5 IR i 1143 BC 1024~5000 22 18] ()55 H 5 .
O 5001~65535, NHABRSEEFE, XLERSZ Internet AT AR WRFE
HERECHIRSHRERT, FBLZAEH 5000 LMY LE OS5 .

174 F% 5 E#

BIRE 3 IR 7 PR R R, 3 B S PR g R 1Y A B B R X () R A
AEIFITENLR G K AR F WP FEEIE, XM HREF 2 MR BiER T 1R
KEIFEG. FIFE—DHFETE 16 (VBE, ENFHRFEERTEAR: —MEBRFTF6E
{ERCERHhE, FRA “Little-Endian” 5%, H Intel A REMKH; H—MEK&SFF
figfEcaaal, #°A4 “Big-Endian” 1%, H Macintosh S8 K&K . LA 16 HrEE
0x0102 I, PiFhr =T WA RERINE 17.2 s,

WIS E RGETHAMNFENTFERAENFENRF, MIEMERER “Big-Endian” FRA
LG FHF. HTBMENFET RER, XA R R P2 8 525 3E A BT
KT — BRI N T R PIXAN R R, fEE R O API 4t 7 —4H 575 ¢ Ab 8 i F——htonx
ntohx, FH:H h #F7x host, n 7~ network, x L& /& s (short) B E /&1 (long) . 1ENWIEAN
n, AFEREMEHXERE, MAHZSEAMPFTFSMNETFREEEZEH.

1. htons BRECK — ML SHIEEERIE (16 f) ¥4 AN “Big-Endian” HIMZEFHF
SE N WR



TCP/IP il 2 M 48 gmFEE AR

u short htons(u short hostshort);

A e 38 K 1)
>
Hihk A ‘ Mk A+1
Big-Endian 01 ‘ 02
Little-Endian 02 ‘ 01

B 17.2 FAF

O hostshort: [IN], 16 AL FENL 7T RERIEL.

O REME: Z#ANMERFRE.

2. ntohs REFEIES htons 151K, BB —1TMNLEFH 16 M TFF 5B NFEN
JFo 5EXWTF:

u short ntohs(u short netshort);

O netshort: [IN], 16 {7475 BRI %,

O REME: REFEHFHIE.

3. htonl. ntohl %575 htons Al ntohs #H[F], Z=HUNAEF XA R B EER 2 32 12
RIEfF 5 KB,

175 =FE2E T EXRBFHF /0 £X

17.5.1 EEOpER

B4 R W25 18 A5 v s B — FpHh RS, B M AR R A EEE RIER R ThRE . i3
TREMER 2% SRB| =MEAKERE DK, SOCK_ STREAM. SOCK_DGRAM Al
SOCK RAW.,

[ SOCK STREAM: iERO, XMT TCP ¥, [aM IR F AL v 5 5 miE R

IR LR RS . WARE MDEEREE D, TCP EE M.
O SOCK DGRAM: F#E#HERD, XMNT UDP ¥, MMNHABRFREATIER. JE
EENEEREE . BREEEERD. mEEERE O, UDP EE M.
O SOCK RAW: F#hERMN, wJLIES ICMP. IGMP R, ATHF M IP kiZ#iE B
IR .

1752 /0 #ER

ERO VO B EREBE DT H B8 P A0S ok 2 1 TAE#R 0. Winsock
THEAM VO R PH%E (BLOCK) FIEFH% (NONBLOCK) .
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FEPHZEMEN T, VO #AESEHET, AT 1ZE/ER Winsock BRAZEL (Lkin send/sendto #l
recv/recvirom) ALILERE], Bo—HFEFF FEHEBIPIHRHITREETENIE.

A A T, Winsock MEERIBMERAT M, WL rmigmE, @xsriixe (i)

RHERERM, 3 HS153 WSAEWOULDBLOCK MRS, ‘& EWE Irik T i R BEEE
TE R ECHR F B IX B (] N ¥R SE i, 20 BT iE AT ik

PHEREXSIEHEREAA R, NEHEAEREATEBEFETEH, EANEFZBITRRE
K, HTFHZERHASHERIENSZE (MEEFLELRIMEENET) FHMEZ VO #
L, HtEERBEE .

ERINTE L T » Winsock BRECER DARH 248 24T TAE o X 22 R 55 3 2390 K2 3% #% (connect) |
Be2iERE (accept)  KIEFIE. BWEIE. RHEZEDSE, ATLUEH ioctlsocket FREREL
TEZENOR VO HERN, HEKEE LWT:

int ioctlsocket (SOCKET s, long cmd, u long FAR *argp);

Hr s BELAHEMERD#HRY (ARERERTY, SEZOMEERARD , cmd X%
i DT EE GERB D , argp /& ecmd IS8, H A cmd 7] BL /& FIONBIO. FIONREAD
5% #& SIOCATMARK, iX . R4 FIONBIO, iZ#r 4 H T B/ 1L E# DR IEHZE 10 B,
MBS, B8O s 55 TAEEIEH ERAMEEEA T

// ARESEBL: A6 AR PH ZE A
u long bNonblock = 1;

if (ioctlsocket (sock, FIONBIO, &bNonblock) == SOCKET ERROR) {
HandleError ("ioctlsocket");

}

// ARESE2: ZEIEEPHEM R, ENEAIFHZERRA
u long bNonblock = 0;

if (ioctlsocket (sock, FIONBIO, &bNonblock) == SOCKET ERROR) {
HandleError ("ioctlsocket");

}

(B, mTIEFHZEE S %R R WSAEWOULDBLOCK %, BTUAZE(EfTRE, #(
AT RS 23R [B] AR R ARED,  FRS0T A R HE & . 1 SRR AER] WSAEWOULDBLOCK
fhiRey, RERAMSEHREFRIANZ VO K8, BLXMHEHTETRAMEEESK
TPHZE VO 7. W70 A HAEPRZE VO "R KA E R &, KAE 18 & Winsock ) VO =AY
FIHATHA

17.6 EAREBHET FIH

C/S 5K M2 N FH R G WAREY, Sockets 3 M 0] DUR 47 Hujv /& 25 7 it A1 AR 55 28 2 (8]
HATBERRR. DK —NET TCP HIRSGS#HIEF AF, BFRERZXFER: BXYILHh
1t Winsock, BUZE— Socket, 4F5E I M A Hu i) FEMRFE B 1, accept #5225 /7 Ui PR IE 2,
fE accept #AFIR B[] Socket LHEATEIRIEAS, XM Socket, & /545K Winsock K. TH
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REZ IR X AN IR A48 7 2 R A B R A
@ 17.6.1 WSAStartup

5w AEE D API AE, E{#H Winsock FEREZ B, 20518 5% WSAStartup,
Z R B VIR ASTEREFE Ws2 32.d1l. BREUE XWF:

int WSAStartup (WORD wVersionRequested, LPWSADATA 1pWSAData);

0

wVersionRequested: [IN], —/> WORD (XUFF) RIFME, faw T NHEFFEME
FI#) Winsock MUTGHIREMRA . KA ERASERTT, KRASESTT. WR
SR AH KL, BAr] LHZEWK T E{H WINSOCK VERSION K £
wVersionRequested, %% B7E Winsock2.h H15E X, F/~H4ETH Winsock hii A . 1%
FERRASE 1.2 GER, ERAFE), AR MER I FRRS:
wVersionRequested = 0x0201, #3# wVersionRequested = MAKEWORD (1,2), HH
MAKEWORD #& — /% & X, AR A7 WA —4 WORD. WORD
MAKEWORD(BYTE blow, BYTE bHigh)#t 5hi 4 5 5t N 1% & MAKEWORD(BYTE
bMainVersion, BYTE bLowVersion).

I[pWSAData: [OUT], #H[A] WSADATA #4E&#KFaEr, %45/ T B ALK
Winsock R4 SLILHIE B - &% 18 F )& 1% 4579 ) WhighVersion F1 wVersion F5/™ 3,
AIE RRNRG IR AR, Jad & RS0 %H E & IR

IR [AUAE - 101 5 pR B AE LT, IR [] 05 75 TR [Al 45 1R B . 77 BEyEERZ, BT ws2_32.dll
MARMIGEA, BT T FH R 8T WSAGetLastErrors WSAGetLastError /& Winsock
fe k5 Bh R &L, =5 Winsock eREH &5, B LUME A Z R A B R 4R H 851K
i, HeEREGE X

int WSAGetlLastError (wvoid);

0

0

VERE: WSAStartup fZ{E{a{# H Winsock HINHFEFELE DLL B 40 218 FH /Y
Winsock FERRE. —HH'ECAIIE ws2 32.dl11 .
B TAE, n—Amewn HFENMHEF (8 DLL) A
5 R4t Winsock FE 2 AT IRA I E . RA XM
BORMINCA (A28 H ) Winsock BB R A ) 55

P =R RS

FEE " TRAXFHNRMERE CFR), 2z < EAERE
BR B AE B3 3 HAE WSADATA . WhighVersion

1R [Bl R G SRR B Rk A, £ WSADATA wVersion
FIREBRGEXFRE®EMKR (LR M e

wVersionRequested 2 [8] FJE/ME, L2 RG A E
RIS . B NAZAIBZR A 2 B EiE.
il T AR

Er e e e e e e e g e e g g o o o o Eﬁl?_l WSﬁStartup El g e e e e e i e e R e e e e e e e e e e e

#pragma comment (1ib, "ws2 32.1ib")



#include <STDIO.H>
#include <WINSOCKZ.H>

int main(int argc,

{

WSAData wsaData;

WORD wVersionReq = MAKEWORD (O,

int ret =
1f (ret !=

printf ("%$d\n", ret);

WSAStartup (wVersionReq,

0){

return -1;

}

else

printf ("High: $x Use: $x\n", wsaData.wHighVersion, wsaData.wVersion) ;

WSACleanup () ;
return 0;

}
}

El e e el o el i e e i ol e e g e e el e el o o e e e e ol e e e el e el e e e e e e ol e e e el e e e o e e e o ol e e ol el e ol o i o

Hrp—2885, s —1T#pragma FIfEH], ZETUENATFES, BRITBERZERNE
E—Wa — BN FIFHITIEAR S, R 171 SH TEBREARPTBASE
wVersionReq R FEF I H 4 R

char* argvl[])

®17E

1);

&wsaData) ;

PritE TCP/IP 4mfE#: I1—Socket

171 MAHEHREESR
wVersionReq & I B B
MAKEWORD(0,1) FEAEH 0.1 B4 | Error: 10092 0.1 KT RGHImIKEA, HE
0x0002 A 2.0 A |High: 202 Use: 2 | RGidmm s RF 2.2 Ak, BV 2.0 A
MAKEWORD(3.1) FEMH 3.1 lRA |High: 202 Use: | RG> FiF 2.2 fRA, BWEH 2.2 A
202
WINSOCK_VERSION High: 202 Use:| RGifmmHF 2.2 A, BUEH 2.2 A
202

17.6.2 socket

ERIUEAL Winsock B 5, ol LLIE A socket BRECREBIEERE L T, REGE N T

SOCEKET socket

9 Qaaad

(int af,

int type,

int protocol);

af: [IN], ¥&EWMIE, —H&EN AF INET, XM T internet #3i¥.
type: [IN], REEENORM, FHEA 3 M, WFEK17.2 Pr.

protocol: [IN], &5 BRI,
REME: WREEHERERKE, RERE—NMHNEZORNHRY; BN6REEEE

INVALID SOCKET, i a] LA WSAGetLastError 7 H R 4t 45 120D

)
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O FR: SOCKET /& Winsock & XHIERELRA, HHEL L, 5 Berkeley FrifE API
—FF, EARR ER—AEAE. £ Winsock2.h #, SOCKET # & X N:

typedef u int SOCKET;

*®172 EEOXR

SOCK STREAM | #REEATSER. XaE). BT EENF T RERRS, SRNT TCP #Hil
RAATER ., JBEEMEIERRS, BF XA ERER D E = IF BB A, MRT
UDP i3

AT LS ICMP. IGMP 434, 7] PARS WA AL EE B8 2485k TP Thill B i) IP #)03C,
I R #REHE O in_E TP HDRINCL #6350 AT LLH3E B S A IP #k

SOCK DGRAM

SOCK RAW

7E6I 8 SOCKET Bf, %I+ TCP. UDP 2%, socket REIHIE =SB ETLLEENO
(X FEF AHRIE AF INET + SOCK _STREAM/SOCK DGRAM, B A]H—#fi & B FH 1Y )
PO REAEREQZFEHRERN, 4% EXE protocol Z%(.
O &~ TFiE3 B S546]2E TCP. UDP flEIEERE D (ICMP i),
SOCEKET sock

SOCEKET sock
SOCEKET sock

socket (AF INET, SOCK STREAM, 0);
socket (AF INET, SOCK DGRAM, 0);
socket (AF INET, SOCK RAW, IPPROTO ICMP);

17.6.3 bind

bind BB ECK — /N A E bt 5 RV ER DB RER. —BoRU, 1EFNE b
B, AHROERAMMbE ST 24, WHEELERA bind K, RESTERGZHT GF
T TCP, B RIER ¥ connect B3 k55 4% ¥m listen; X UDP &7E sendto) HZIAEIE
F—AAHHAE (0 — 8~ 1024~5000, 36 HEEEER 17.3 75D INEAGRE . RS HFEN]
WAEGE 5 B — AN P v Fr A B s bt b, Br AR 82 52 7 Be el e B iR+ 2 AT 0 2 8 A bind .
Tt A B A HLE F bind K%L, 02 R RSGRRAHET RIS, BATHCE R BB DR
O EEELD . REUENXWTF:

int bind (SOCKET s, const struct sockaddr FAR *name, int namelen);

O s: [IN] REbEEEOHRF.

O name: [IN], 8F4EER: O{# H A< bbbt 5@ H bk 5

O namelen: [IN], name ZEKE.

0O REME: MEEEEREALE, RFEGRE 0; BMRE SOCKET ERROR, A LLiEH
WSAGetLastError SR IEE B K45 17 0E . —/M% L4 R & WSAEADDRINUSE,
YETEA J5 I B AR %525 T B B IX A r) /.

O #F: ZRHELEFTEEENLEE /S EEHAHIE R, 8% &MEH INET

Hihk 2544, PRI AE 18 F BRSO o 202k AT 5l | e 46 o
O XFLZREN, i, RFEERP - IMEORFEBEEERED
(INADDR_ANY), AfgikEH e HPHETED. ® 173 BRTE L MNEE
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AENHET, NEZOFEEARKHIEEIRRE R

F17.3 imOFHALEYLEE

P W A % R
INADDR ANY 0 WAZIEFEFERC A AU HBIEFT 1024~5000 2 [8] 3 K
INADDR ANY 3E0 WAZIEFEFERCAF AN, R e i O
A Hb— & A 28 Hohik 0 BEFETRE 1P Hhhl, PYRESE 1024~5000 2 [8] )3
7 Hb— & AL 25 Hhk 3E0 HEFRTE 2 IP Ml fnsg O

O w0 FEREREAE T —NMREED, Y e 2 AH1P-202.119.9.199 119999 ¥
.

SOCKET sock = socket (AF INET, SOCK STREAM, 0);

struct sockaddr in local;

memset (&local, 0, sizeof(local));

local.sin addr.s addr = inet addr("202.119.9.199");

local.sin family = AF INET;

local.sin port = htons(9999);

if (bind(sock, (struct sockaddr *) &local, sizeof (local)) == SOCKET ERROR) {
printf ("Error: %d\n", WSAGetLastError());
WSACleanup () ;

return -1;

17.6.4 listen

Z BB TCP IR %5 assm (L H, T2 STiB R0 v I F P ERE e iR 3 O B UIE RS
R, ERINMEE 7 AEZEED L] DA\ SAFRERSRTRE. RE0E XWT:

int listen (SOCKET s, 1nt backlog);

O s: [IN], S9EEMRERRNERO#RT.

O backlog: [IN], FpabFERAIERAS B RKE. WRKENF EEH SOMAXCONN,
J&R 2 I 48 IR 55 W3l 2 3 3oz B8 03B BRI A B EE{E

O REME: MEEEEERE, BEERE 0; FNiRE SOCKET ERROR, [FFEH] L
il il WSAGetLastError PA3KEUEAR I 17D .

O F8: TCPEEIDAINERIDMEINER 2, XM socket BREEIE — N
SOCKET i, RGSBEZEZEO NES), XBR] LA connect B& % LA 3 K
R, XA E i SOCKET; R FHBA R connect /& listen BREL, A4 R
GiRsZARER SOCKET dUN#3N, HEZIRMEREREIFER, X2 RS in
SOCKET, WG EREO.

ARG NG N BEWEREO4 — MO BEERRS, ZAFIHEA TSI AR K5

AOE BB AN 2 5E BB BT, X/ MR HE 2 R B B 58 TCP =P F, WE 173 Fims.
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> A >
% P connect, : PR %58 ¥ accept
AT RT i
=
Jt | JG
DA
=HHRF BN | =HEFe
5| v Al
——>

B 173 EHEY

FKlit, HZS% backlog = FFOHEEIIKE = REENIIKE + SEENIIHKE.

O wFl: /M7 RE R i B AR S5 s i I I Pr B8 O, FRRIR XA 1 kA
M 7E Windows &R 4 F backlog [ERIE X . ZEFHEITER E®E, BHARK
BACKLOG #EENAREREDAM listen K%, RJ5 Sleep BUWEKIIE], 8 IR%% 28
TIEACER N FERER ;s RN 2 P U KA 2 IR connect EHz, ARVE IR [B] 5 5k A W
R 55 28 WIE B A B HPIRES -

E o S e S S ﬁﬂ#17-2 IListen ***xkkkkxkkkdhxhrhhkhhkkdhhxk

#pragma comment (1ib, "ws2Z 32.1ib")

#include <STDIO.H>
#include <WINSOCKZ.H>

#define BACKLOG 1024

int main(int argc, char* argvl[])
{
WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);

SOCKET sock = socket (AF INET, SOCK STREAM, O0);

struct sockaddr in local;

memset (&local, 0, sizeof (local));

local.sin addr.s addr = INADDR ANY;

local.sin family = AF INET;

local.sin port = htons(9999);

bind(sock, (struct sockaddr *) &local, sizeof(local));

if (listen(sock, BACKLOG) == SOCKET ERROR) {
printf ("Listen error %d!\n", WSAGetLastError()):

}

Sleep (1000000) ;
closesocket (sock) ;
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WSACleanup () ;
return 0;

}

e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

N BACKLOG HE®EAFRMNE, FT4ER:

O BACKLOG =0, 245 2 NMERFIRA, Rk 554% B2 [B] TCP-RST # 3¢, % /7 Uiy connect
iz [A] 10061 1% (WSAECONNREFUSED - Connection refused)

@ BACKLOG = 1, 2458 2 NERFRET, Ik 354% B2 [F] TCP-RST 3¢, %5 F7 ¥iij connect
iR [E] 10061 £5i%.

@ BACKLOG =2, 245 3 NEREIRET, k358 HH2iR [A] TCP-RST & 3¢, % /7 Uiy connect
iR [E] 10061 £5i%.

@ BACKLOG = 6, 2458 7 NERFRA, k3554 B [A] TCP-RST 3¢, % /7 Uiy connect
iz [A] 10061 &%

® BACKLOG =1024, 3% 202 MEREFIRE, kB4 EEZERE TCP-RST i3, &
Ui connect IR [A] 10061 £ %o

H AT IR 458, R ARG BER TN X, 24 backlog ATE 1~X Ju A
B, 2G4 3 EUCONIRIE R E52 F{E, BRI backlog<l, MIMA 1, @ backlog>X,
MR X BRI CW, HAFH R P EER RN, Win2000 24t HEIRFE] TCP-RST
3T, BRIZE P ¥ connect 2 B B R . XFALFE TR E Unix RGEAR, FELLE,
20 J5 42 SYN # 30iA f2 3% [B] TCP-RST #J2 POSIX bRtk B SR 4 H, B3 52 b, FrE V5 T Berkeley
] UNIX SCIHAR 2 2B HT ) SYN 53K .

17.6.5 accept

TCP 4B OTE A T listen 2 J5, N Z A accept R FFFEEZIEREIE K . accept
PRECE LT

SOCKET accept (SOCKET s, struct sockaddr FAR *addr, int FAR *addrlen);

O s: [IN], & FHWRENEEORHART.

(0 addr: [OUT], HFEEIREENHIHE R, lk. RGO ZHIHER,
A2 1] LU A\ NULL.

O addrlen: [INOUT], X2 —KAE3] INOUT KR KIZE, W] IR AE-45FREE
8. XMSH— T REWHHES BB AE, —FEHTREIZER. ERHA
accept BT, MNiZ¥F addrlen ¥ AN H addr Frfg ) INET shht MR E; A 5%
HEJ5, addrlen 2R [BI N RAFZ 00 B A& S B AR =1 8. BB AR
addrlen 15 /T P #% B 7 B AF 1 25 18] K/, R 2 ek 08 R IR Bl 85 1% 10014
(WSAEFAULT - Bad address). AJi%t.

O REME: MEEEHIEKE, RE—1MHPCEEEEONRERT; B NU6RMA
INVALID SOCKET,

O FF: WREAERERKLE, accept BREUKIR Bl — 1 CEENEREOHRTY (FF
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ZRNRFEEED), ZEROME T AMK MG LS Wm0, F, BEAERKT
W B LU AR AL T I WEIRAS, Hr i REE R 7T LLE L R accept 18 I 1l 3k 754
%o BT, WSaFSFN R Z HRKiERE, BAWRFEEREZ RSERE
1, B S F 2 Q0] 5038 & 3 A i [R] — i 1 1) TCP 48 1% N IR & B8 1ok
ROEEWE? FSL b, RENZMBER T ZEE, 49 TCP EREAH<IR IP, JHuiH>—<
HE 1P, HWmO>HE—H#iE, NEESRIE TCP HE R N H fikbht, Bz
PN S Z b hE A B B8 DM BIEZ P X .

8 accept BRI ARIEE — =ANSHECATRERT, BRECE AR [BER K7 F bk,

MRME CLBERITEZEZ G TETHZELS, B0 LMERH RS-

int getpeername (SOCKET s, struct sockaddr FAR *name, int FAR *namelen);

H s BOEENEROR#RS (accept HJIR[EI{H) , namelen & INOUT EKH &%, 5%
PR, RABAEARMENCHEeEBR O ER, A0 LAE g%

int getsockname (SOCKET s, struct sockaddr FAR *name, int FAR *namelen);

FEFERNRUNR ZEEDO M AY E, HEGE T INADDR ANY #Hbihk{H ¥ 8 F
connect BREL, A REFCKIR[E] 10022 5% (WSAEINVAL) .
O 6 FHEPARESER VB2 EEFm X bk Thge, A sock & TCP %My
=830,

struct sockaddr in from;

int len = sizeof (from);

if (accept (sock, (struct sockaddr *) &from, &len) == SOCKET ERROR) {
printf ("accept :%d", WSAGetLastError()):;

}

else{
printf ("%s\n", inet ntoa(from.sin addr));

}

17.6.6 connect

£ 17.6.4 R3], MTMEREDE XI55 £ iwm, 08T —PMEHE
#OJE, MATLAMER] connect BREUCRIER R T4, (B, XHFARZUWAAHFERNERD
A BEVA A connect BREL, 7E T SCRXT XA Al AT VA 701 . BREUE LA F -

int connect (SOCKET s, const struct sockaddr FAR *name, 1nt namelen);

O s: [IN], RAEWEREOFHRT.

name: [IN], #5[\ BbxihbbfFa5t, Hirdbk o oaam 5 P Mg OE .
namelen: [IN], name FJKFE.

REME: MREEHEIRKE, &E 0; BNIRE SOCKET ERROR.

ERE: connect ERERETT T mERER D, WA T REZEERED, FMELT
HIVE AR B o

QQaQaad
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> EEEEED: ¥TEEEEMERED (Bl SOCK DGRAM), connect R FALE
FfEZERE DS Hirthihl 2 B2 ST BOANRIXT MR REEH, BAEAMNSERE
W) WIRZ B KA. 1E connect Z 5, EENZNEHENCERRERES, XFLLE @
B send, A sendto RmiZHME KiZEHE; R, NZESEFITERIES
ZEZEORIEAEA R connect HihER)HR C. MR EZHIXFR R, 7 LLEIKIFAH
connect ERE: R HHF} name 1 namelen B NZSEI A ZE R, A ZER
Ok E AR ERRS, W EER send BB, R4 4R~ WSAENOTCONN 4%
g
> MAEEEED: M THRAEZERNERED (SOCK STREAM), K% connect £ 5|
VA F o 3 2047 TCP M =IRIEF 2 . Hah Bl % £ ihiE#E . WSAETIMEDOUT
(ZIWKIE SYN R, & KRR E ). WSAECONNREFUSED ( H #% EHLiR ]
TCP-RST) 5. M 17.4 FR] LLF B RGN — IR/ connect FT{ERI 2828 B (G
£ 202.119.24.32 1 80 ¥ 1 ).

{&} ~capture> - Ethereal 8| x|

File Edit Capture  Display Tools  Help

- = = —_—
R x| @] SR [0 13D K G
Mo, . [Time Source Dlestination rotocol | nio =
6 0,719013% D-Link_fe:iziea Broadcast ARP  who has 202.119,9,2007 Tell 202.115.9.99
FoOTFA0400 202 110 .9 126 202 116 G 255 MENS Rame fquery KB WORKSROUP<Lh
8 0.747370 202.119.9, 212 202.11%,.9, 2535 MENS Mame guery NE DE—OFFICE<Z Q>
G0, 773045 202.115.59. 235 202.119.59,112 TCP 2080 » 1026 [PSH, ACK] Seq=2777533862 Ack=219108963 win=lT7414 Len=t
10 0, 702087 202,115, 9, 211 202,115, 5, 255 MENS Mame guery MB WoORKGROUP-<lox
1.0B688E Foundryn_D9:ekb: 5T spanning-tree-(for-l sTP Conf. ROOT = 8192,/00:09:7h:51:h8:30 Cost = 18 POrt = OxE011
12 1. x =g Sal. 2dl. Ch 1131 = http [1]
= 1 - I
1.1RE0; ‘ spicZ2? . sel.edl. ch 1131 = http CK] Sed=
5 1.27390L 0.0.0.0 255.255.250.255 CHCF DHCP Discover - Transact
1o 1.469120 202.119%.9.126 202.119.9, 2455 MENS Mame guery NE WORKGROUP<Lb:
17 1.407850 202,110, 5, 212 202,116, 0, 255 MENS Mame guery ME DE-OFFICE«<20:
18 1.342383 202.119.9, 211 202.119,.9, 235 MENS Mame gquery ME WORKGROUP<LC>
19 2.12A584 Trntel_Se:d7:dl Eroadcast ARP who has 202.119.9. 1937 Tell 202,119 6_115
20 2.210083 202.11%,.9.124 202,115, %, 255 MENS Mame guery MB WoRKGROUP-<lh:-
21 2.209H27 202.119.9, 212 202.119.9, 255 BROW' Request Announcemant WATERMAN
22 2.551228 202.110.5, 245 202,115, %, 255 MENS Mame guery ME WOREGROUP-<Lox -
23 3.034954 92233303, 000CfTL70r oooopog, FEFETTT IPx  unknown COxl7df
24 3_0BRASE Foundryh_08:eh: 8F Spanning-tree-(for-l STP Conf. Root = 8192/00:00:Fh:51:hB8:30 Cost = 18 Port = Ox2011
23 3.2587952 202.11%9.9. 249 202.11%.9, 2335 MENS Mame guery NE WoORKGROUP<LlC> ;
[~I =
BFrame 12 (62 byTes on wire, &2 hytes captured) [
HEthernet II, sSrc: 00:02:55:98:0a:7c, Dst: 00:dd:cd3:3a:67:dc
E Internet Protocol, src addr: phosnix (202.119.9,19970, 0st Addr: seiczz.sed.edu.cn (202.119.24.32))
B Trznsmission Cantraol Protocol, Sre Port: 1131 (11310, Dst Port: http (800, S=q: 4136585605, Ack: 0, Len: O
[/
[ |
o000 00 oo d3 3z oF do 00 02 59 98 Qa 7o 03 00 45 00 - TR =N 5]
0010 00 30 3l 19 40 00 30 06 a2 d8 ca 77 09 o7F Ca 77 L (- E -
0020 18 20 04 &b OO 50 6 90 d0 FT 00 00 00 00 FO 02 A I
gozo FF £F 00 Fe 00 00 02 04 05 b4 01 0L 04 02 e imea s aaamas
£
Filter: j Reset| Apply|| File: <capture> Drops: 0

/K 17.4 connect 5| ML EIEA H

17.6.7 recv F1 send

recv EREUNEE DR, ZE2EOTDZHEMERER, WabURTERER. w2
mPEENER D, BAELIeCEEN; MERTEREEED, FABUIRECHER.
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int recv (SOCKET s, char FAR *buf, int len, int flags);

O s: [IN], EEH#RF.

O  buf: [OUT], HFEEEIERZEHXTEE

O len: [IN], MAEFRUEMZEMNX KA.

O flags: [IN], #5E recv HRAIbREME, MSG PEEK B3 MSG OOB. i HTit%
ABFIF R E R EZ AP X, (HRIHAER AR 258 AR BN S IER: 5
HH TRl s e, BEIEZSHERN .

O REME: WREARERKE, recv IR [BIEIHFTTE; B NIR[E SOCKET ERROR.

WEFEERRZ, REIZR 0 FARPFE ERKE: MELE UDP £#0, AWK
SR T —/NEAMAEFER4E UDP Skiik 3 W2 TCP %#:, XMEWREN T2
KM T EE.

O FER: ST recv REHIER, fERFEEMEERENEEZOSEARD. BHEHBL

T, recv RENH FRERED.

< [MmA#E#E (SOCK_STREAM)

8 recv Z 0T, EE O VIUR CIEER; recv RE Rk A 2 & AT bk I EEE .
BRIR recv VA ERK BEIZBCH AT AT SRS R A 8dE, R TR EHH X R, B4
recv FRAERF Fo CLEUHT 0 70 IR, R VAR E — K recv #:1E 5864 BT /8 22 RO EBUR & 0 1E
B, PrUAn] LK recv gmiSE—NMERH, BEEZH T A GERNEIE, 83 recv REH 0

(F BRI Lo 0 X AERE) 8k SOCKET ERROR (HiRA&4) WA 1IE1ER.

& &R (W SOCK DGRAM)

WH recv ZHl, EEOLIRZCHER . MR ZEEDWA T connect K%, MARE
KB connect BREH 15 € Him s bk B3 SCA S92 . WIS recv #AERS, RGH AR H
RPN R LA P R X R, ARA AR AT S 0 RS s 2 A P 2 X, HH
WA E 3, FE reev #AF &, IR FIHE RIS 10040 (WSAEMSGSIZE - Message too long) -
ik, e8I UDP #3CHS, WIS recv iR[E] SOCKET ERROR, R iZAS A BRI 4R,
WSAEMSGSIZE (i 2 N 7T LEZ K.

5 recv BREUMXT N, send BN —NCEBRER D KEHE . REGE XWT:

int send (SOCKET s, const char FAR *buf, int len, int flags);

s: [IN], CEEEEONHRT, JTLLREFERER, Wa U2 TTEER.

buf: [IN], 5 &RKIEEIERIZMXTEE

len: [IN], £ RIEEHERI T4

flags: [IN], #{EtrE, ATENO.

REME: IEREEHERRE, send IR BRI RIER)FE, XM FIEFHEEB LSRN,
ZE 58/ T len; AN, i&[F SOCKET ERROR.

R ZERBUAH T EEREROD. X TEERERD, NMEEFRERHRICK
/NH ERREE, 2R send BIFRSGE R, K5k Al WSAEMSGSIZE #5ixfS. ok, B
T send #AE FHARUEEIE 4 s D AE 8 45 7 B A EAL, XA SRR 17.6.8 154
IRANHEIR ., —fIEW T, send BB H FRERED.

I [ R R R

d
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17.6.8 recvirom #0 sendto

recvirom/sendto PRELRLT recv/send, —fEEH T, WIEMATEHEHRERZD, FEH @
TREEDO. REERAGE R recvirom/sendto T TCP, {HRHSZH AT LLIX A . "
recvirom AEREE L ITF -

int recvfrom(SOCKET s, char FAR* buf, int len, int flags,
struct sockaddr FAR *from, int FAR *fromlen

) ;

O Z%(s. buf. len f flags 5 recv 58 AH[H .

O from: [OUT], AT RAFEEEIFEFE IR BE R 2 X $8%E. Al

O fromlen: [INOUT], from. fromlen F§/Z¥EALT accept ALK [F IS H . 71
H recvfrom R B, MK B fromlen BN from AT#EH) INET Hibk 2584 K EE s
WHEEE, fromrlen & [Pl A% PRAFZ bk B B A7 6 25 B FORS B =1 2. SR 5
AW fromlen {H/NT W% BIAF 28] KN, B4 BRECHE AR IR B4R 10014

(WSAEFAULT - Bad address). AJift.

O REFE: MEEFHERYE, recviom REIEWK FZHEH; &N R FE
SOCKET ERROR. REFEERZE, REIZR 0 FARPHEHE IRKE, BHERHIX
& UDP Ef M s 7 —4-4l UDP #k 33k,

O  JFERE: recvfrom 5 recv BREH ZE HIANANAE 7T & 7EIREUEHE B [RISF ik v BAIRAS 1% 804
FOUR HBIE . a0 3RKE recvirom BIJE IS E AT TaEE A EHEN T recv BREL.
SFEFEHRER O KL, 81 UDP EEOHE#HE —TRAZMNIX, FERHRCER
NZEHX IR, [ recvirom, A4 280 X H R SCH 2 LA FIFO BIIRfF
IR [A] 25 33 A

sendto BRI EUE LR -

int sendto (SOCKET s, const char FAR *buf, int len, int flags,
const struct sockaddr FAR *to, int tolen

) ;

O Z%(s. buf. len M flags 5 send BRESE—E(

O to: [IN], feM HWREZOHIERMFEE . MREROECERR, BAZBE TN
7. Alik.

3 tolen: [IN], HbhEZEHY to HIR/N,

O REME: MEEREIRKE, sendto IR AT & IERIEIE B 775, 1ZERTHELL len
o/ /R [E] SOCKET ERROR.

O  FF: sendto BREFUEE H T LEEERD (W1 UDP), [M#EE HbrHhiht &S EE R ;
B izEE O 2L AA 7 connect BREL, 1£151%H#& X B FaHbHEI2R8 HH to S5k 5E .
ST —ANHFEERIERE O, S% to M tolen FH7 28, sendto Z41 T send.

O fl: X UDP thilCREE, REABHEKIIHIAA sendto AN B KA ZUHE L4
KIEFE T Hbrbht, 2810, 50 EE A B8 HE I HE W A A S0\ A H P 25 O kIS
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1T
TR — R — BB R EBLRE UDP L, R4 L kA
Coo) ORI T ZENIRAEL, AHURIEH ARP iSRARER, Ft sendto RILHIH
SRR B R B R R BR L, MU BT A th A MRS T AT ELIT ) sendro B0
(RIS T I IR L
AHILR L. RIDK sendto VIR AETR REBBORIEH , BRRARIERIIBEE b
FHl. WH:

Fa e o o b S e e o i o o e o o i Y ﬁﬂ#l?.3 UDPSendto**** ¥k xkkdhdhhhhhrhrdrhhhkrk

#pragma comment (1ib, "ws2Z 32.1ib")

#include <STDIO.H>
#include <WINSOCKZ.H>

#define OFFLINE HOST "202.119.9.4"
#define DATANUM 6

volid HandleError (char?*);

int main(int argc, char* argv([])
{
WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);
SOCKET sock = socket (AF INET, SOCK DGRAM, O0);

struct sockaddr in to;

memset (&to, 0, sizeof(to)):;

to.sin addr.S un.S addr = inet addr (OFFLINE HOST) ;
to.sin family = AF INET;

to.sin port = htons(9999);

char *buf = "Hello!";
int res =sendto (sock, buf, DATANUM, 0, (struct sockaddr *) &to, sizeof (to)):;
1f (res == SOCKET ERROR) {

HandleError ("sendto") ;

}

else

printf ("Send out %d bytes!\n", res);

closesocket (sock) ;
WSACleanup () ;
return 0;

vold HandleError (char *func)

{
int errCode = WSAGetLastError();
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char info[eb] = {0};
_snprintf(info, 64, "%s: $d\n", func, errCode);
printf (info);

}

Eg e e g g g e e g e e S g S R e g e e e i e g e e e i e e e e g e e e e e e e e i e e g e e e e e o

25 2 “Send out 6 bytes!” , {HEZ FMRARFEFRAIE 7 EE FINF ARP 53R
“Who has 202.119.9.42 Tell 202.119.9.199” (202.119.9.199 & &i%i) 4b, BH LA UDP
ok, wmE 17.5 Fix.

{&} <capture= - Ethereal - El
Eile Ed'rt Eﬂpture Eisplaj,r Il:luls ﬂelp
i 5] P
FEEFR D EREEEREEE
Mo . | Time Solrse Dzstination Protocaol  |[Info =
1 Q.000000 202,119, 9,49 202.1189,9,255 MEMS mame gquery NE woRKEZROUP<1hz>
2 0.548100 Q2233323. 00078004 zace 0223333, fEFFFFFFAFEFT 1P SAP General Responsa
3 1.010910 202,119, 9,127 202.115,9,2533 BROWSER LOCaT MasTter AnnounCement SEU-E4DF31HTIST, W'CII"kSEEl'E1DI'I, =1
4 1. 011430 202 1104 124 202 116G 255 MEBRHS releasze B WORKGROUP <1
5 1.011553 202.119,9,126 202.115,5,255 MENS Feleaze ME <0lw<02-_ MSBROWSE__ <0Zx<0lx
6 1.034830 Foundryd_09:eh:5f Spanning-tree-{far-hr STP Conf. RoCOt = Bl92/00:09:T7h:51:b8:30 Cost = 18 Port = Ox3(
7 2.456558 phoenix Zd nas 202,119, 9,47 Te 202.1159.5,19%
8 2.833141 922333C3.00078992d750 QOO0OO00, FEFFETIefTT nBIF= Find name DBEGROUP<Z0:=
G 3.024421 FoundryM_00:eh:5F Spannming-tree—{for-br =TP Conf. Root = B16300:00:7h:51:b8:30 Cost - 18 Port = OxE(
10 3,384380 202,119, 9,213 233,233,233, 233 DHCF DHCZFP Inform — Transacrtlon Lo oxo
11 3.71AR1AO8 Q223233032 0007eS0ed 750 OO000A00 AT+ neTE> Find name DEGROUP<Z 0>
12 4.253902 0.0.0.0 293.253.253.2593 DHCP DHCP Discover — Transaction ID Ox7ez f
13 4582748 92233303, 0007895924750 00000000, FEF T NETPx Find name DEGROUP<Z D> ||
14 4.840636 92233323, 0001e6223 251 9223330, FAFFFFFFFETT IPx SaP General Respaonse
15 4841995 92233303, 00018022308 92233303 . TITFFETTTETETT IPX SAP General Response
1o 4.887011 202,115, 68,146 AL_L-ROUTERS.MZAST.MET IGMP w2 Leave Group
17 4.,8588495 Clsco_3a:67:dc CEMP CEMP Cl5C0 Group Managensnt Frococo’l
18 4 _ROSQEE Ci=co_2atA7rde CEMP CiaMP Cizeo Group Managenent Protocol
19 5.034425 FoundryW_o0%:eh:5f Spanning-tree-{for-br 3TF Conf. Root = B1%2/00:09:T7h:51:b8:30 Cost = 18 Fort = Ox3(
20 §5.424462 Ciscn_3a:67:de CEMP CiMP Cisc0 Group Management Protocol
M L BEARIOS =i RAariETede IEME Iweitl=! Msrm GArmn Manansment Protoen] £
[~ | -
BFrame 7 (42 hytes on wire, 42 bytes captured) Y
HEthernet I, Src: 00:02:585:98:0a:7c, Dst: fFf i ff:iff:fF :fF:ff
Bl Address Resolution Protocol (reguest]
Hardware type: Ethernet (Ox000L1)
Protocal Type: IF (0x08007)
Hardware zize: @
Frotocol size: 4
opcode: request (Ox0001)
Sender MaC address: 00:02:55:9B:0a:F< Cphoanix)
Sender IP address: phoenix (202,115, 9.1997 —
Target MAC address: 00:00:D0:00:00:00 (O0:00:00_00:00:00) i
[ I
aogon FF fF £F £F £ £F 00 02 5% 98 Da Fc 08 06 0D 01 ... ... T | h
Q01D O3 a0 06 04 Q0 0L 00 02 93 98 Da Fo oca Y 0D OF 0 i. i ae. s [ P I
Q20 00 00 00 QD 00 00 ca A7 oot L L. W oo
)
Filter: j Heset ApplylFiIe: <captura> Drops: O

17.5 sendto f(q] &

KiE— 0 FHHEIRREETITH, ER/ES - NMATAERNMHEZIER UDP it X
St RiZEH . 8 EH 5 OFFLINE HOST AN s£hr EAEZR FEHL 202.119.9.242,
DATANUM 2N 0, FF7E 202.119.9.242 Fiz4T T B R BEBEIREF

SOCKET sock = socket (AF INET, SOCK DGRAM, 0);

struct sockaddr in addr;

int len = sizeof (addr);

memset (&addr, 0, sizeof (addr)):;
addr.sin addr.s addr = INADDR ANY;
addr.sin family = AF INET;
addr.sin port = htons(9999);
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if (bind(sock, (struct sockaddr *) &addr, len) == SOCKET ERROR) {
printf ("bind: %d", WSAGetLastError()):;

memset (&addr, 0, sizeof (addr)):;
char buf[120] ={0};
ret = recvfrom(sock, buf, 120, 0, (struct sockaddr *) &addr, &len);
if ( ret == SOCKET ERROR) {
printf ("recv: %d\n", WSAGetLastError()):;
}

else

printf ("recv %d bytes from %s'!'\n", ret, inet ntoa(addr.sin addr));

BWRIEITEE BN “recv 0 bytes from 202.119.9.199!”7 , FMATLAEHAEL: K% 0
FH AR Z ] LA ; B, recvirom IR [\ 0 2 IEH IS, A ULEAX F B2 H
&R, X5 TCP B L reeviRE 0 AF. WE 17.6 Fims.

{& < copbure> - Ethereal =151

X 8

Fila  Edit Capture Display Toolzs  Help

==

0| 9|1l

Ka. - | Time Source De=stination Frotocal [ Info —
1 0000000 202.11%,. 59,121 250,255,255, 250 DHCP CHZFP Inform — Transaction ID 0x801e0zk7
d 00258402 Cisco_3arasde Broadcast ARP Who has 202,115, 6, 185% Tell 202.116.9.1
3 0.368415 Cisco_3a:a7:dc CGEMP CiEMP CisCOo Group Management Protocol
4 0.487452 202.119,.9, 249 202.119,.9, 255 MEMNS mame guery NE WORKGROUP-<1Cxr
5 0.925775 Foundryh_0D:ak:5f Spanning-trea-(far-br STP Cont. Root = SB152/00:08:75:51:h8:30 Cost = 18 Port = 0ud

1234765 202 116G 249 2021065, 255 HENS rame fquery hE wORKEROUP<Llo-

10 1.491692 9723333, 000aeb1aglen 92233303 . FTTTIFTTATrT [P« 5aP Gensral Responsse

11 1.790091 Cisco_3a:ar7:dc Broadcast ARF wWho has 202,119, 5.1%27 Tell 202.11%.9.1

12 1.984004 202,115, 0, 2440 202.115.5, 255 HENS Mamz guery ME wWIREGROUP<Llox

13 2.925541 Foundryhl_0S:eb:5f spanning-trea-(for-br =TP Conf. Root = HLS2/00:0%:7bh:51l:bE:20 Cost = 18 Port = Oxdl

14 3.201533 phoenix selc33.sel. edu.Cn TCP 1047 » pop3 [svM] Seq=zE08573211 Ack=0 win=63535 Len=0 M3s:

15 3.20177L seic33.5eu. edu.cn phoeni= TCP pop3 = 1047 [SvW, ACK] Seq=564013151 Ack=2608573212 win=58¢

TR 2 271705 nhrandw catir32 o adi rn T O MMA7 ~ man? FTarke]l Soan—2FNRETF221 7 Acl—AEANT 2167 wm—RE526 | ¢ £
1 | -

L

BFrame B (42 bytes on wire, 42 bytes captured)
E Ethernet II, Src: D0:02:55:08:0a:7c, Ost: O0:06:20:5kh: 5231
H Internet Protocol, sro ador: phoendx (202.119.9.1990, D0sT oaddr: hozhad (202.119.9.:2420
B user Datagram Protocol, 3rc Port: 1049 (104463, Dst Port: 999% (9999)
Source port: 1048 (10487
Destination port: S0 [S0097
Length: &
Checkzun: 0x2c1l (correct)

-

- |

0000 0D 06 29 Sk S5a 21 00 02 55 98 0z Yo 05 00 45 OO Lo [Ev.. U] L E
0ol0 0D Lo 91 k0D D0 80 11 00 ae ca A7 09 oF ca FF B
ooZg 09 F2 o4 1g 27 OF 00 08 2c 11 . oae

M| j MMFH&: =capture> Drops: 0
Bl 17.6 Ri% 051 UDP #X

o I—

17.6.9 closesocket

ZRBRHA — MNP EZ D . REE X T:

int closesocket (SOCKET s);

O s: [IN], feRFAMERO#HRT .
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O REME: WREEEREKRKYE, &FE 0; FN SOCKET ERROR.
O F8: ZRHEH T RAEEDFBRRERO#HRT s, WHZREUE, BB s B
EEH 5] #2 WSAENOTSOCK & 4

17.6.10 WSACleanup

ESER T A I ER @G LR BN E, #e] LR WSACleanup K25 1E ws2 32.dll
E{Jﬁ}zﬁTa @ﬁ%)\{ﬂﬂ—ﬁ-:

int WSACleanup (void);

O REME: MEKEERRKE, &[E0; M SOCKET ERROR.

O FER: R0 LLZRIEH WSAStartup K%, X FiZREHE—RREH, #%
BH —IK WSACleanup HEXT . RA & /GH) WSACleanup A ST EIERSE R
REFR T AE, HABES R K Ws2 32.d11 B EB i E 28 v — .

177 REHE P #AZHF

EARZI L, BATNSEFingwmfE 5 RS SmAEMLB AR R, FHEABMNETFITER
Fan POt I, (B2, XHARURimAEE, N7 bEeE X% i i TAEYLEIE —
SER TR, IFHAERSGER U4 H K Winsock API, A& [N % P i 4w fE3E4T 118 .

T P im A RS aE R X AP ESR 18 FEETFM o, BRlxERTEME: KiZiEE
ERPIFR R P 5, 0S5 RFFIE R ARS8, FEXMT 17.5.1 el 3 MER DK
i, RSSA%/ 2 P b O &8 F A 2 £ % UDP 8 TCP ER O & K.

17.7.1 UDP & Fif

H b, 7F17.6.8 i1 recvfrom Fl sendto pREHT 45 H I F 5 & UDP & P . —fK
Kin, UDP fR%545LAG0 e Ahvm O, SRR KRR) UDP #) 30 [m) 25 7 v S R £ 9E s 110
%P AR B2 — UDP 80, [ R 5528 B K1 44 ¥ 1 &% UDP #3C, 2R 5 A recvfrom
PRI B ] . EE P LUMR A EHERER 173 5N UDP & P imiefF, XEHMAFSA
H 7~ .

17.7.2 TCP &PFim

#E, TCP RFEHFMITERIER B4, DAY E A E R Em H, WU IFEZ IR TE
BER, REHE#ITEIRZE, JFH TCP k%4518 % & 7 Z /e R i A B 24N R B P o %
. S, TCP X/ mil BB RERE, HAE— TCP EEMO, /5 connect B
BEEERS S, XBFHEe] LA send/recv BRBUHITEIEZH T «

THELAE ML TCP & ikfEF MyTelnet, 523 7] LU# FZ R 5 E /L& TCP Ik
FaERmO, ERSIT AN TMATZREIFRIER, ARG KX E RS,
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R a2 i e R IR 55 4 1 SR AREEE R L B

SRR R E E ﬁ%ﬁil?_q MyTelnet ****x*k*k*kxkkkrkx kKA X KKK AKX KKK

1 #pragma comment (lib, "ws2 32.1ib")

2 #include <STDIO.H>
3 #include <WINSOCKZ.H>

4 SOCKET g sockClient = INVALID SOCKET;

5 void usage () ;

() BOOL WINAPI CtrlHandler (DWORD dwEvent) ;

7 int malin(int argc, char* argvl[])

8 {

9 unsigned long destAddr;

10 int nPort;

11 if (argc == 2){

12 destAddr = inet addr(argv[l]);

13 if (destAddr == INADDR NONE) {

14 usage () ;

15 return -1;

16 }

17 nPort = 23;

18 }

19 else

20 if (argc == 3){

21 destAddr = inet addr(argv[l]);
22 if (destAddr == INADDR NONE) {
23 usage () ;

24 return -1;

25 }

20 nPort = atoi(argv([2]);

277 if (nPort <= 0 || nPort > ©5535){
28 usage () ;

29 return -1;

30 }

31 }

32 else{



33
34
35

36
37
38
39

40
41

42
43
44
45
46

47
48
49
50
51
52
53

54
55
56
57
58
59
60
6l

62
63
64
65

H 173 brifE TCPAP 4f24: 1——Socket

usage () ;

return —-1;

1if (!SetConsoleCtrlHandler (CtrlHandler, TRUE)) {
printf ("SetConsoleCtrlHandler: %d\n", GetLastError()):;

return -1;

WSADATA wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);

g sockClient = socket (AF INET, SOCK STREAM, O0);
if (g sockClient == INVALID SOCKET) {
WSACleanup () ;

return -1;

struct sockaddr in to;
memset (&to, 0, sizeof(to));
to.sin addr.s addr = destAddr;
to.sin family = AF INET;
to.sin port = htons (nPort);
printf ("connecting %s:%d...... ", inet ntoa(to.sin addr), nPort);
if (connect (g sockClient, (struct sockaddr *) &to, sizeof(to)) ==
SOCKET ERROR) {
if (g sockClient != INVALID SOCKET)
closesocket (g sockClient);
printf ("Failed. (connect %d)\n", WSAGetLastError()):;
WSACleanup () ;
return -1;
}
else

printf ("Successfully.\nINPUT:\n");

char bufa[83];
char bufb[1000];
fd set readSet;

struct timeval tv;
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int ret, len;

6’/

68 while (1) {

69 memset (bufa, 0, 83);

70 gets (bufa) ;

71 len = strlen(bufa);

12 if(len > 80) len = B80;

73 bufa[len] = "\r';

74 bufa[len + 1] = '"\n';

75 bufa[len + 2] = 0;

76 ret = send(g sockClient, bufa, strlen(bufa), 0);
77 if (ret == SOCKET ERROR) {

78 printf ("send: %d\n", WSAGetLastError()):;

79 break;

80 }

81 FD ZERO (&readSet) ;

82 FD SET (g sockClient, &readSet);

83 tv.tv sec = 3;

84 tv.tv usec = 0;

85 ret = select (0, &readSet, NULL, NULL, &twv);

86

87 if (ret == SOCKET ERROR) {// CASE 1: select Error
88 printf ("select: %d\n", WSAGetLastError()):;
89 break;

90 }

91 if(ret == 0){// CASE 2: select Timeout

92 printf ("Timeout, No Response From Server.\n");
93 break;

94 }

95 if (FD ISSET (g sockClient, &readSet)){// CASE 3: select OK
96 memset (bufb, 0, 1000);

977 ret = recv(g sockClient, bufb, 1000, 0);

98 if (ret == SOCKET ERROR) {

99 printf ("recv: %d\n", WSAGetLastError());
100 break;

101 }

102 else

103 printf ("%$s\n", bufb);
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104 }

105 } 1!!'?
106 if (g sockClient != INVALID SOCKET)

107 closesocket (g sockClient);

108 WSACleanup () ;

109 printf ("Stopped.\n") ;

110 return 0;

111 }

112 void usage ()

113 {

114 printf ("usage:\tmytelnet x.x.x.x port\t\t\t (0 < port < 65535)\n");
115 }

116 BOOL WINAPI CtrlHandler (DWORD dwEvent)

117 {

118 switch (dwEvent) {

119 case CTRL C EVENT:

120 case CTRL LOGOFF EVENT:

121 case CTRL SHUTDOWN EVENT:

122 case CTRL CLOSE EVENT:

123 printf ("Stopping...... \n");
124 closesocket (g sockClient);
125 g sockClient = INVALID SOCKET;
126 break;

127 default:

128 return FALSE;

129 }

130 return TRUE;

131 }

B e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e e e e e e e i e e e e i e

AT AR RS “MyTelnet 202.119.9.99 7”7, BIi%E#HE 202.119.9.99 [#) TCP-ECHO
%o H. B amE 17.7 Bras.

LA AL R TS — R BAR TCP & P e, A TCP &/ i34 T1/E
WAE. RS REBUARERIA DL %S, TR IR T R A:
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connecting 202 .119.9_ 997 . ... .8uccessfully.

INPUT :
HELLO? IT’S ME?
HELLO?!' IT’S ME!

GOOD BYE?
GOOD BYE!

Stopping
send: 18838
Stopped.

K 17.7 MyTelnet & ¥4

55 14T pragma VFB, fEEESS (linker) AR ws2 32.1ib F&E. W BAE H
XFhgmis R, IABn] LG H % E K Link A0 ws2 32.1ib, & 17.8 Frx.

Project Settings 2 x|

Settings For: |'Win3? Belease j General | Debug | CfC++ Link | Resources | Bi EE

:l <aurce Files Category: IGeneraI j Beset |
-1 Header Files

21 Resource Files
[Z] ReadMe.t<t IFchcusc."Hchlnct.cxc

Qutput file name:

Objectflibrary modules:
|\152_32.Iih kemel32.lib user32.lib gdi32.lib winspool.lib o

[T Generate debug info [ lgnore all default libraries
[ Link incrementally [T Generate mapfile
™ Enable profiling

Project Options:

wsZ 32.1ib kemel3Z.1ib user32.lib gdi32.lib il
winspoollib comdlg32.lib advapi32.lib shell32.lib
oled2.lib oleavtd2.lib vuid.lib odbc32.lib odbecp32.lib j

OK | Cancel

17.8 ws2 32.1ib H)i% &

FAITFEHTERORMUALFEZE g sockClient.

5 9~35 1T A S EH Fx IP i 0, 2 HIRAFAE destAddr A1 nPort 2B

% 36~39 471 F SetConsoleCtrlHandler p& {4 MyTelnet 14 B 3= 0485 2k 554 7 i 5. R 5
XLk B CTRL C EVENT. CTRL CLOSE EVENT 4.

55 40~41 17 WSAStartup eR%, #1484k winsock.

5 42~46 TRIEXE P iRl TCP EH: 1 g sockClient.

58 47~51 1T3HFT INET Hiht 45 to, B 5 BT B K TCP AR5528 1) IP Huhb Al O,

5 53~61 1THRIEHIE to, #EE TCP RS 25

5 68~105 {TTEH k. NiEH GBI P MASEE, KiEGRSE, REEVURS BT
BARFFTER -

O 69~75 T M\¥EHI & (console) i AEE—ATHHE, MMLLALEE 5 IRFFFE bufa FRFEL

H
O 76~80 1T H send BREL, K5 H P 5 AFHE bufa KIES RS 75 o
O 81~104 1T HUIR 55-8% B SRR B K HAE TS S & & D o 2 BACRSER T select
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BR B HEAT B 12, KT select KT S1EHZ W 18.2.1 FHIFER 18.1.

% 106~107 1T closesocket BRI & FimEH: 1 g sockClient.

% 108 1T WSACleanup BR%, %5% winsock FIfE .

% 116~129 ITIEFI & FHRFI MmN R .. WHE MyTelent £U¢F| CTRL C EVENT,
CTRL LOGOFF EVENT. CTRL SHUTDOWN EVENT ## CTRL CLOSE EVENT Hif4,
2R P mERE L g sockClient CEF S FFEFH KT g sockClient fJ winsock BR & H
B, MIMEHTER) , FHRKHBE N INVALID SOCKET.

FEARTTH, FAME MyTelnet F278E > 1 F HE) winsock API RREHIMFEH, HHAET
TCP % P im i) TAEMAZYLS], HAMZFEF W NE 18 Fk M BRIRSSFmERE T —1
TR TR, SRR, &P mAan T RS a R ulie 2 3E 5 821, EEH SR Rxm
X— F.



A 18 5 ) - Ik S5 A Y

e 17 BHRRNNAL, REMENHRG KA ZZ S —REHEE, ME5HN C/S
PERY, B b, IXORP N B AEA R N AR R BGR, BN TE %28 A0 Web R 25-2% 2 [8] . Foxmail
AR R 95 48 2 8155 . A48 R 5548 5 2 o 2 18] O B0 <2 B8 R — 5@ B A TP A e EAT, A
TCP/IP k& RZ5/ KB TR A E L. Fit, —4H, BITHR—/N 0% 2SEEF 2 FTHE Web
%4 LHITHE; H—AH, AERMH IE, &2 Netscape M%2s, FWEEFTHFE— Web
%4 LRI, 52 AR, BATH SH KRB /RS 4% 82 MUTE TR A &R A 1)
N A 2 AT b, EEW EHEREMAE.

18.1 #* K & #H

B 18.1 fear ¥ miaj B2 7 — IS5 a2, RS54 N P im & WOE K, g RAH# )5
2 iR BN G X P AR S as, HEEAMKE RS —IRGSE LRI, B
TERT RS PRIREFF, MA RS P KXo ERKELERE VBEERIERK, —MK
RKin, REIBEERFKNE 5, 110SFRFFIE KRR VRS 45 -

HR
R 5548 & P o
P

B 18.1 &/ — AR5 ety

18.1.1 MHEREEERSIEE

k5545 5% P vm (8] R 3R 18 15 2 R B B THE VLN S 18 (S i TCP/IP RIEHERY,
TCP/IP il NN E RS 1R4L T PRl & fa 2RSS . T RIERR) TCP Pl M ci%E#EH) UDP
il FHitk, fEFRKECH C/S RGN, B RZERERBUEIEER FEZEPAR T B2
TIEERI LRI

TCP 5 UDP Z [a|fIZE R R B ER: UDP Z—MIEERBAKEREDIL, ©IHFAh
IEEIE A& 28 Hkh; SitAEEE, TCP #REEnTSE KL RmRSS, Bk, EH B L PLHF R
TR HBEEIES T EEE H i, R TCP B ALR EiEH.
KH UDP &2 KH TCP HEAE — &I, BHERALETH/LMEN FXH UDP
U

(1) C/S ZaWEFRAZ BAER 8, mbsdEARS daytime 1 echo.



FI8E F —HRSGHAEE

(2) 5¥EERMIL, REFEAGEA TN AL RN ] FED, HAE N &S
A RS .

(3) RGSEMENREHARE S BRSO =

Fritbz A, WMREBEAERGH KA UDP i, A2y aiikit BRI seRIEEHE ol $E4%
WIS B BEIRRIXABHiR, BA. BN EAAREEHBFEELFTER, mMXIER
TCP i Frid ki,

18.1.2 HEAFMERK

HEHELT, RESTERN SN RERS, MEmET RS — kS aEk
Z (—F REE 42 WEB P ES) « BRATIEEREZ Z2ANE P EER RS SHRAFH K
ik %5 %% (Concurrent Server) , ME—XKABERF — 1% BFIFRANIERIRS 2 (Tterative
Server) o

AR S5 a8 5 H TIRAL— e fy B iR 55, W0 daytime. echo FF. X T E &RFEHIFRAL
Kk, KB (AT 7R N — AN 2 P AR 5% b T 46 48 HoAth 25 7 2 A AT B .

HH, IEACIRS 28 E# K B S EER) UDP thill, M3t R RS2 TCP hil, 245K
X WAL, 7E58 20, 21 FRE I LLRANRITE

Wl

18.2 Winsock I/0 AZ&

RNTHEKECHEF —REHERG, LAY T Winsock ) VO A, 5 V0 #EA#E
AE, VO BB REKG ARG E N EXER D LA VO #7853 EAFE R AR FHE
Winsock /O #2844 5 Ff: select. WSAAsyncSelect. WSAEventSelect. E& I/O LK /O 58
Rl o

18.2.1 1/0 8 fH—select

Windows H] select & %1 HH Berkeley Sockets £ 2K ik, 41 select EREN, R LFHE
TEZ R A b H 2EE I 28 I e B EES Vo & (EEO LR ) B2E L,
A LT AN B VO #4F (CnisediE) FHaesLBlE R4 R .

B 182 /s T E— 1N MEE D L EEHATIHE recv #1E (L) M4 select H recv (£7)
FIFAE. PIEABELE:, KM select FEL LR Z AT T —IREREIERME, WEISMITH. T4
N A EKH select BAIME? 5@ H PHZEMR AL, 2R R 25 3= B ARIAEE RE R A
WrZMNEED (BEREOES, {d set) HIZ M /O IRE (read. write. exception)  — KT
] select I2[Al, KABDHF—-ANEED, HE T —1 VO RESER. BEEH—tEzRE0,
W — L& /O 25415 21 1 i 2 7R EEHATR ], IX HEFR select N /O B HBIEF

select B #UE X0 F -

int select (int nfds,
fd set FAR *readfds, fd set FAR *writefds, fd set FAR *exceptfds,
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const struct timeval FAR *timeout

recv select
O O Y
recv fHEE select H1FH
¢ ERIRT " R
S ) S )

recv iR [A] recv B[ 1R [A]
& 182  select f{d F

HAE—PZH nfds J& TRASEIN], EHAERD APL AR B D i
RFHINE, ERMERN ZH R E AT EINR R R KR T I —. %S HAE Winsock H 244
g, ERFENNRN T IRFFREME

% 2~4 NS readfds. writefds 1 exceptfds ¥R #HIAFES (Id set) ZEMTa%Er, BT
H—E % GaAfd, [INOUT]D KAESH. fEATRAERED API A0k select {E i1 28
ffH, £ Winsock FIX=NSHARFN ATSHEE, BN select KFiR[FE] 10022 %5
(WSAEINVAL - Invalid argument) .

fd_set Z5F7EIR % Winsock R HRH 2, =45 E LT

typedef struct fd set {

u int fd count; // how many are SET?
SOCKET fd array[FD SETSIZE]; // an array of SOCKETs
} fd set;

HA fd count RAnFESHEZNHRBRFHINE, fd aray BHARANHBRFES. &
IT—MASBEREXT fd set #HAT#AME, EEO API FRM T —BEK FD XXX F & XRTEM
B EAEAESS, XL W

O FD ZERO(*set)

1Z 28I R set B fd_count B N 0 RFERBKT1Z fd set BIFJ IR -

O FD SET(s, *set)

KEZOHRT s IMAES set.

O FD ISSET(s, *set)

MEEET s BT set 7, WRAREHE0{E, FMRE 0.

O FD CLR(s, *set)

MEES set FEFHERT s,

% 5 NSEL timeout NBIASH[IN], % SE LA TIMEVAL 258 FITE 5 F select BRER
BEERFRR R, KA, tvsec FEREUMWNEAMKIBFAME; tv usec FEBUR LZEM N EA R
BE. MBEZSHEEBRN NULL, A select $f LAPHEB A TIE: WwREEN (0, 00,
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2 select 232 BIR[E], AT PANER DREHT “07 , EETFXE@RTENFERE, —
FEALIX 4f. TIMEVAL Z5#5%E T

struct timeval {

long tv_sec; // seconds
long tv usec; // and microseconds

bi

select EREUR [BMER 3 MEHL.

O SOCKET ERROR: #*BH select B 4, XA AT LMEAH WSAGetLastError B
BRI IR

O  0: R select FFEN, WIHRZE 5 SN NULL, BBAALHIZIRE{ERTFEO.
O HKHRIEFRE, #HTFHERHEDE—MEKET, FHREMERR THE VO
BIERERE D
(1) readfds
O 1AM T listen K%, HH—4 TCP EEIEFRFER (=FEFE7TEH), XBTHH
accept R 5 -
0 ABHEETE (BRFHAEEE, WRITE 7 SO_OOBINLINE T
O TCP#EEW KA. BeEdit.
(2) writefds
O HErT UK.
O WHIEAE —NEFHZER connect, FFHIERRIN.
(3) exceptfds
O WZIEATE—/HEFHRZER) connect, {HREERELRN.
O FwsbEdET L, HEKFE SO OOBINLINE £ .
THIZE H— A e B ] TR U B select A -

ekkkkkekkekkk sk dhck sk chokosk sk sk sk sk e sk s sk sk sk dhe ok jfg}# 18.1 SelectModel dekkkckkdkckekksksk sk sk ks sk sk sk sk sk sk sl dhe sk sl sk sk ok

#pragma comment (lib, "wsZ 32.1ib")

#include <STDIO.H>
#include <WINSOCKZ2.H>

int main(int argc, char* argvl[])

{

WSAData wsaData;

WSAStartup (WINSOCK VERSION, &wsaData);

// BVEtERE O sockListen

SOCKET sockListen = socket (AF INET, SOCK STREAM, 0);
// ¥ sockListen HEF|AH TP f) 9999 iy
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struct sockaddr_in addr;

int len = sizeof (addr);

memset (&addr, 0, sizeof (addr));

addr.sin addr.s addr = INADDR ANY;

addr.sin family = AF INET;

addr.sin port = htons(9999);

if (bind(sockListen, (struct sockaddr *) &addr, len) == SOCKET ERROR) {
printf ("bind: %d\n", WSAGetLastError());
goto FINISH;

}

// sockListen #EAMITIRE

if(listen(sockListen, 1) == SOCKET ERROR) {
printf("listen: %d\n", WSAGetLastError());
goto FINISH;

SOCKET sockSvr;
int ret;
char buf[1200];
fd set readSet;
timeval tv;
memset (&tv, 0, sizeof (tv)):;
tv.tv _sec = 8;
while (1) {
/] ERZERE, iRl sockSvr
sockSvr = accept (socklListen, NULL, NULL);
if (sockSvr == INVALID SOCKET)
break;
// select ¥fE
FD ZERO (&readSet);
FD SET (sockSvr, é&readSet);
ret = select (0, &readSet, NULL, NULL, &twv);
// CASE 1: select Error
if (ret == SOCKET ERROR) {
printf ("select: %d\n", WSAGetLastError()):
closesocket (sockSvr) ;
break;
}
// CASE 2: select Timeout
if(ret == 0){
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closesocket (sockSvr) ;
continue;
}
// CASE 3: select OK
if (FD _ISSET (sockSvr, &readSet)) {
memset (but, 0, 1200);
ret = recv(sockSvr, buf, 1200, 0);
if (ret == SOCKET ERROR) {
printf ("recv: %d\n", WSAGetLastError()):
closesocket (sockSvr) ;
continue;
}
send (sockSvr, buf, ret, 0);

closesocket (sockSvr) ;

FINISH:

closesocket (socklListen) ;
WSACleanup () ;

return 0;

}

e ekl oo ol sk e vl e e e sl sl sl sl sl e e e s e e s ek sl e s sl chese e sk sl ke s s sl sl s ke ke sk e s sl ek sk ke ke s sl el ek ke ek e ek ol sk sk el ok ek sk e ke ok

e o e ok

£ AR, THEIE T — N AH 9999 im0 TCP E#: sockListen; JA)5
ARG PHZETE accept EREUA _E HREH 2RI [A] sockSvrs sockSvr S50 7 KIEHHE, I
B B BUE R aT R T EEE D, R 8 et N LEHIEEIT 4 select FBIHRE]; &5
KM sockSvr, FEFIEHAEIZE accept FHZE A .
& 18.3 7R T KM select BB HIFEAIPIR, EHEWT:
(1) {#/ FD _ZERO %, REMBREETFES fd_set FIEHI
(2) f#H FD_SET %, BB EE OB F0BECA AN fd_set.
(3) A select REL (—RZEEERESE) , Witk
O ix[a SOKCET ERROR, #HTHIMHI4E1RALHE .
O R[E 0, IR select R, BIERFEITER, IXAERO. VIWEZSE R
FIE (1), FEHHAT select KA .
O [EFREN, WA N M HER OB FAE, #EAPE (4.
(4) i FD ISSET, HIWispeeEs: 08 H 24FKIFFAHE /0 #1F. X FD_ISSET 75 #
fEIREHE 0 (BRI ERE OBITHEMNE VO #E. £ TEE, BI\EFZE, REPE (1) &
FIHEAT select HAHCTAFHEEBH .
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£

SOCKET ERROR

K 18.3 select #HY A8 H i F2

18.2.2 HEWNHI—WSAAsyncSelect

WSAAsyncSelect 1 it 7 — 2T+ Windows JH EHLHIFI TP VO A, ff F1ZeR%A] LA
NFFEERED ERFEMESFHRRETRERGBHHEE . REE XWNT:

int WSAAsyncSelect (SOCKET s, HWND hWnd, unsigned int wMsg, long lEvent);

EHSEIINMASE .. HFPE —1NSE s & WSAAsyncSelect BB EFFERNERZOHR
¥, RIIH A WSAAsyncSelect 2% s Hah B ANIEHZEE A .

FBIUNSE Event I FREA PR OERED s RN FEF. WSAAsyncSelect
R N R 4t B Hofih & 4 tnk 18.1 Af7n . [Event 7] i F A FEAELEEAIER (D Tk, #—
MEBRRGT, WRKOEZED EREPE MK EM, AHA: 1Event = FD_READ |
FD CLOSE.

=181 MLI/OEH

¢ M & X %
» i ] WSAAsyncSelect i 2245 £dig A] i3t
+H 4
f{éiﬁlfg;ﬁﬁﬁ + H¥EEFk, 3HFD READ HERKIE
- + recy B recvfrom JE A BHRTT i

FD READ

"R k% FD_READ R, I4 R AT SO EIR 3 0 E 3OS R 5US 4 B R FD_READ ¥
BHIRI%, iXJET FD READ % =Ffili k% 1F.
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gk
= H & a2 X fill & S
« A WSAAsyncSelect B, AJi#{T send BY sendto #1E
|+ 7E connect 83 accept VA H J5, BAL T iERE
+H 4
FD WRITE E{ ﬁﬁfﬂ fg; FTRIEN | Lk send 50 sendro #{EH WSAEWOULDBLOCK 2
- We, HRIm]Res Il
o fEAREREEREO FIFAT bind
« 48 WSAAsyncSelect i &7 1 4 HdiE nl ik
8 4 1 ] i
FD OOB zﬁgif{f ‘s Jﬂ:ﬁ ;]ﬁ ap wANEHE Bk, FFH FD OOB ¥§ Bk Ki%
- « recv B{ recvfrom 5, IARE AR T ik
e pe s « 1 WSAAsyncSelect i &8 SMRIEBESFES
tH % = 4> 4
FD ACCEPT %éﬁ? Uﬁ.@%m K o BIEEEREPE, FHKKIZEFD ACCEPTHE
52 7H BaE N , N
« YA T accept ¥R, N HIEEIFRKREIK
« i Fl WSAAsyncSelect I IE4F A &% 5T 1%
« A connect 5, iERE R
« i WSAJoinLeaf J5, *4 join #:{E R
A 4 5]
o CONNECT i%ﬁiﬁ;‘fﬁ;iﬁ © fEdRMLEE. T RIER S DA WSAComect s
- ﬁ ;ﬂ e | WSAJoinLeaf Bfi&[F] WSAEWOULDBLOCK #%i%, {H2
HE R MG REIRARTEHRTE . TRBIERAZERMN
R, REZREERTE FD CONNECT 4 B4 it
R
« 1 WSAAsyncSelect i, 22 1% 84 5% ]
 WMHEEOERKA, FHEFHESEK (GN&%
D CLOSE ZRTAEHIE G ESEE)
({iiﬁﬁﬁ T i FHEBIEEOXAR| « AHEE DA shutdown (AR closesocket) E3h3H,
MEPSEGR X B AN EEE K ik e (I TCP-FIN) , #H HE&AEIHER
TEEED) 0k
o X7 HRMERE (k%Y TCP-RST) , 3fH IParam G5
WSAECONNRESET 4&i2{H
D 00S FEHFERED QOS K| « 24 WSAAsyncSelect AR, E#EDO QOS k4 T 31k
-Q SRAEZKMEE®EE | « A WSAloctl (SIO GET QOS) 4% 7 E#:11 QOS
FD GROUP QOS |f&& REA
i 4 5
E}T—EREFI;T;ISG— iéﬁiii;;ﬁf ifi F§ WSAloctl (SIO ROUTING INTERFACE CHANGE) ,
- . | A BA TS E B ARRI R LR AR T AL
CHANGE ERSI
f—‘ 2
FD ADDRESS LI iiggiﬁ%iﬁi 4 A WSAlToctl (SIO ADDRESS LIST CHANGE) , i
ST CHANGE I—— ’ FET4hE A Eb bt 5 R R A T 24

B=NSEH wMsg & H P AEROME T [Event W EKEEEE, H% wMsg € —
AN EXRIHEE (WM USER +n) , {60

#define WM USER SERVER

WM USER+1
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FAZE hWad 2 P 1R E W R SE AE B wMsg B & A A .

R R EA I Y, WSAAsyncSelect #2[8] 0; 7 MJ3% [8] SOCKET ERROR, iXHfa] LLiff
F WSAGetLastError R IKG BRI =1, 7RI WSAAsyncSelect J&, 2477 K5 E 4%
B RAER, RIMBENFERRSWRIRREMHPER. 38, REHASHZMNEFHE
BEA Wb e B P EFE RS EN . L b, TERIIHRIE T —EH B, H BB ALH 28T
TAEEZH P SRR 75 € /) Winsock ) /O AbHE pR &, X &6 R & — 5 THI %] P 48 B34 3E 4T
FIN K T/0 4bF, H—HHSEHMIE (re-enable) JHE@EEIHLH]. MK IS HX N E
HOE R IR 18.2 Piow.

#1822 WEBHSEFHAERE

e s Re-enabling e& %
FD READ recv, recvirom, WSARecv 8{ WSARecvFrom
FD WRITE send, sendto, WSASend B WSASendTo
FD OOB recv, recvfrom, WSARecv 8 WSARecvFrom
FD ACCEPT accept B, WSAAccept (xS AREN WSATRY AGAIN)
FD CONNECT pr
FD CLOSE pr
FD QOS WSAIoctl (SIO GET QOS)
FD GROUP QOS Reserved
FD ROUTING INTERFACE CHANGE WSAloctl (SIO ROUTING INTERFACE CHANGE)
FD ADDRESS LIST CHANGE WSAloctl (SIO_ ADDRESS LIST CHANGE)

2 — AR B ) R e B X PR B BB E M, BT E X RE 1000 M HIEL
&, ARG KiEFD_READ SAAEX BN A HEE (Ri%A WM_READ) Z#55E /)
Bk, £ “RiZT WM_READ VHE” £ “H AR recv BREGEEEE” BIX B 8] 4,
RENCHRNZEROD LR ZMEEHRIZEE. RELAHT recv R, ZMEFH
[ BB AL A 24 B REOE -

Rl LA LT RIS L9, R recv AR BEEL 1 500 M FEATHOESE, XEF S X H
IBF 500 FHifriE, MARGESEAF, HPAEEGZEALIENR? X &2 F 44k 1)
PRAPHLE . 7K Pk (Level-Triggered) FMiZIZfitk (Edge-Triggered) - FD_READ. FD_OOB
M FD_ACCEPT HAHIH BRIEHRK AR, XHEWENEEFBERE (W recv)
B8 FH S 5| BT B RE KRR (R X BIEF 500 FHHEEE) , BARGSHIRK
FBFE B . FHRAMEAEF T R EAHIEEE), MAHEEEN R ZEZDHEE (R
—kiE5e, AREEFeI T —9) . d&%AK A FD_QOS. FD_GROUP_QOS %, HT &
FPAW K, XBEHAFHTTL.

Xf [F—E#E O Z KA WSAAsyncSelect BRE, A R A& —R AR RKESE M (£
2 Bri) T WSAAsyncSelect A1 WSAEventSelect B ¥ B 1252, WSAEventSelect e
ET—:T?HI\%) ’ llib:

WSAAsyncSelect (s, m hWnd, WM USER SERVER, FD READ), fiL
WSAAsyncSelect (s, m hWnd, WM USER SERVER, FD CLOSE) HA%ET
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WSAAsyncSelect (s, m hWnd, WM USER SERVER, FD READ | FD CLOSE)

IRERHERED s £ TVO FARHEEBER, 7] LL#EAT 0 H 5 e 0 H -

WSAAsyncSelect (s, hWnd, 0, 0)

718 F WSAAsyncSelect ¥ E T E# D s FRIMNEZHEE(I: RD READ | FD_CLOSE)
Je HoH M Windows . (f1: WM USER SERVER) ZJ5, AT FHEH#HITHELHET .
DL MFC YmfERRNREI, wee iz BB R, WRMEAE 2

BEGIN MESSAGE MAP(CXXXDlg, CDialog)
//{{AFX MSG MAP (CXXXDlg)

//}}AFX MSG MAP
ON MESSAGE (WM USER SERVER, OnServerMsg)

END MESSAGE MAP ()

?ﬁ}%\&bﬂ@ﬁ%ﬂ_ﬂ%:
afx msg void OnServerMsg (WPARAM wParam, LPARAM lParam);
EHIE XA :

vold CXXXDlg: :0OnServerMsqg (WPARAM wParam, LPARAM 1Param)
{

SOKCET sock = (SOCKET) wParam;
if (WSAGETSELECTERROR (1Param)) {
ErrorProcess () ;
return;

}

switch (WSAGETSELECTEVENT (1Param) ) {
case FD_READ:

ReadData (sock) ; //EEHEFTHE A

break;
case FD CLOSE:
Finsish (sock); //EBHEOXKHATLE

break;
default:
break;

}
}

H B RSB ER REE RPN A S5 wParam F1 [Param. A wParam Z%{
8 T REMZHEANEZD, MRERRNZANERED CEF IR 40 H 2 X accept IR [FI K] %
MEEEZEZED) BETRH—THPHEE, B2 ERE wParam K H| W 2| K2 — 18
O, 7E [Param S8 HEE TR A RS E: Param FRFTEE T &K AE RIS F4
[Param /7 1 A g8 HH IR ES R A0S . 72 _L M H) OnServerMsg R ZY B H 2| 17 AN HTH %
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€ X: WSAGETSELECTERROR f1 WSAGETSELECTEVENT. EH5Z B, ‘EATH/EH #2B
/KT, 7£ Winsock2.h FHE XN T . FEAS G IR RIFHEE, BATEIL

) SRR

#define WSAGETSELECTERRCR (1Param) HIWORD (1Param)
#define WSAGETSELECTEVENT (1Param) LOWORD (1Param)

%} F FD WRITE 4RI, FERBFZSHP#EKREI%E — FD WRITE H /' H
BEMMIZIANE CREREROSHE, BRI RERENE] WSAEWOULDBLOCK %}
A HREE/F T —IKFD WRITEBEHEE. —BERT, AFHELEREEZEORTSH WM,
LA 20 FD WRITE 4.

BJa, BATES —F WSAAsyncSelect BERAE MFC 135 T B4 F R AE -

(1) f§ Hl#define 5] E X AEREOMNZH A RENH A HEE, —& N8 WM_USER+
N .

(2) i WSAAsynsSelect BR#, NERZOKE “MEFHEHE—HIPHEHE—HERKRHE
&7 BIXTRIR R

(3) 7E¥H B E AR RIVE B 8, In A ON_MESSAGE 7%, & EHFH
S5 A EE pR B

(4) 4B H P b FE R B, 1Z BN 1% s 4o WSAGETSELECTERROR ZEH Wi & BH
WiRRAE; RERHE wParam 5 TR —NERED LRAE T MNEEHENmSIZIZHFEE
W ARG Ki%; BJE1EH WSAGETSELECTEVENT % 3R T #FT &AM, MifiskiT+
S FI AL

18.2.3 EHHLH]—WSAEventSelect

WSAEventSelect 5 WSAAsyncSelect KL, FFERRFEAEREDO ERHNEFH
FD XXX [ PR R E RS . S RERET, 2R 00T CL3HT 4B N H /O #:4E SR
REIFRIER. WERENR: NTH#H, REREFHXTREL (Event-Object) , FHTE
N EB I 28 A R N LOe 3 XT3, REtMEE &R KIEH € XK Windows 1H E..
H R EUE LR

int WSAEventSelect (SOCKET s, WSAEVENT hEventObject, long lNetworkEvents);

EANSHINRASH . RFE NS s REREOHRT . 5 =1Z% NetworkEvents
EBRAVBGB N ERE O F4, Fra e FEHE L RERH G5 WSAAsyncSelect B
I 1Event ZHAHA . WRZERHN 0, BAKIBUEEERED s ERIEMNEFHFSH44]
W2 BB R E . WA, T ZERE N0, MIIRE A WSAEventSelect #&¥ s (BN
JEFH ZE A

% —/NZ4 hEventObject /& —> Winsock F)FHH4X % . JE RO s L&A T IEvent H5
EH ML FHF, R4 KkiE hEventObject H W HidFENHLEHICFFH. £
WSAEventSelect EREZ B, %7 202 hEventObject. T Winsock X R H =FA
Ea{E & WSACreateEvent. WSAResetEvent 1 WSACloseEvent, ‘E11HI1EH 4 Al /2 6 & 54
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MR BAEANRACAELHN R REEXWTF:
O WSAEVENT WSACreateEvent (void)

mRBEERT, RECGREIFEIER WSAEVENT X%, &N [E WSA INVALID o

_EVENT.

O BOOL WSAResetEvent(WSAEVENT hEvent)

HHENEAEWMRES: Bfitk (signaled) IR (nonsignaled) . HrElEE I TR
RAfRIRES, FA1H 0] LA WSAResetEvent pRECRE Cfih & hEvent B Al &
WA, WRBAEXT), REGRE TRUE, &N FALSE. 5MAEXR, Winsock2 R4k 1
WSASetEvent BREURE FH 3 R BN CMARE, BBAY F%RBHIEH . £ 18247
R ESEEN, £KINIEZ Winsock2 REHFS B BN ER FHITH .

O BOOL WSACloseEvent(WSAEVENT hEvent);

VEANREHTER, FEIHH WSACloseEvent ¥ 3¢, BREHERE DR [
TRUE, 5326 FALSE.

R WSAEventSelect B¥ILIER 0, EHKTEEN s ki1 “RGIHE—T{t
SR” RRACHEWE, HFEATMEFMHICFBCHIER; BNEE SOCKET ERROR.
WSAEventSelect 17 7F B Fi#iE (re-enable) FlI7KFfih &k —i %t % KMt &, Winsock2 X8
F1 WSAAsyncSelect Fj4bF 77 2 B 2R, MRS/ 18.2.2 5.

5 WSAASyncSelect BRE—H#, X[E—NEREOFEAHZ K WSAEventSelect %, HEA
B Ja— IR B 2R AT 618 /& WSAEventSelect if j& WSAASyncSelect B¢ & &2 B EUH
ik, TATELZENR —PNEZEORARMNE R EEAFFENR 2605k15E, T HE
RIS R T NERE D s ) FD_WRITE F44:% B hEventObject2 Xf R HI1EH -

ret = WSAEventSelect (s, hEventObjectl, FD READ);
ret = WSAEventSelect (s, hEventObjectZ, FD WRITE) ;

THPAREEE TEEZO0 EEERMNEFEHERTANRNKRARE, HPHSH
hEventObject 4 #% 2l :

ret = WSAEventSelect (s, hEventObject, 0);

ERRRE TEEZED LRSS EHF-—FHNROEKRE, oL AR
WSAWaitForMultipleEvents K558l fe H FHA X REPRES GEREfA) , I H T DA
A%l WSAEnumNetworkEvents LAIRAS P 35 X 25 S5 4410 55 A 28 R 4 17 281 Je A2 R — )™ X 2 S A4
KAE T« XD ERERE W T

DWORD WSAWaitForMultipleEvents (
DWORD cEvents, const WSAEVENT FAR *1phEvents,
BOOL fWaitAll, DWORD dwTimeout, BOOL fAlertable

) i

A RIZSEE R ASE . H IphEvents &M FH A3 R B A5 . cEvents /& 1% %
A RN RS E, & AN WSA MAXIMUM WAIT EVENTS, Z/bKF—. fWaitAll
FTREHFHZREL, WHE N TRUE, BRECE54F IphEvents 040 1 1) BT A B4 X R PR S H A N
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iR, BNEEEEREMENET A . dwTimeout T~ B 8RN E] (CLEFD AN
), WmRAF 0, REEERIERKSLETIRE; @R N WSA INFINITE, REHFHERZ FHMR

) REEER: BRERERME, T WaitAll SR RTOWE, BEHLEE.

fAlertable H F i B 48 1O 58 K #l #2 ( completion routine ) HE BA 55 15 44T BT,
WSAWaitForMultipleEvents A& BT EZR B, ZSHAFEHEELEBF AR L, XEA
FALSE.
R R HR AR, RE WSA WAIT FAILED, 75MRE LR LRSS 8.

(1) WSA WAIT EVENT 0 ~ WSA WAIT EVENT 0+ (cEvents-1) : 5 fWaitAll
N TRUE, FTRATAFANZRYCHK; HNEREMERZE WSA WAIT EVENT 0 BIRRH
A G ) A A BT R R T AR

(2) WAIT I0 COMPLETION: —EZ4™ VO 58 HIFE S HEBAFF AT -

(3) WSA WAIT TIMEOUT: R¥EFEEIEER, WaitAll S5 & I F 4R ZER KRS
2|3 2 -

int WSAEnumNetworkEvents (
SOCKET s,
WSAEVENT hEventObject,
LPWSANETWORKEVENTS lpNetworkEvents

) i

R ZANMLHEM (I FD READ | FD CLOSE) 5F—MHE4M4 R BARRK, 4
% H R AR B, 57 2248 ) WSAEnumNetworkEvents B8 40M P 35 F) 09 45 34410 37
HHEBE AW —PNNEFE AR T HFEHS S X2 T WSAAsyncSelect #2754 Hh i S AL HE bR
1] WSAGETSELECTEVENT(IParam)fI/EF o

HAPFHNSEANRASE, i HTFREBMBHNERONSEAENR. E=ASHE
M, TR B WSANETWORKEVENTS &k a4t . %45 % X F .

typedef struct WSANETWORKEVENTS ({
long 1NetworkEvents;
int iErrorCode [FD MAX EVENTS];
} WSANETWORKEVENTS, *LPWSANETWORKEVENTS;

CHRETHWHETPEE(EE: INetworkEvents 78 FD XXX R i) b 2% 5 -1 ;
iErrorCode #& P] B8 FUEE RIS I E4H . 7 Winsock2.h F5E X TIRZ LT FD XXX BIT K7
B4 (0 ~ FD MAX EVENTS-1) , filff: #define FD READ BIT 0 %, HF¥HKE
FD READ BIT.FD WRITE BIT.FD ACCEPT BIT.FD CONNECT BIT.FD CLOSE BIT
&5, W PAE$EEEE iErrorCode[FD XXX BITRIREU AT RERIERE DA% .

WSAEnumNetworkEvents @R &H & m K4, BREGRE 0; 1) [E SOCKET ERROR.

BANIEENH5E T WSAEventSelect A K B A 0 #4E, T IR EE—A & B 14
TR U B E B A -

e e e e e e e e e e e e e e o o e &%18_2 WSlAEventSelect Mode] *F**x*xkdkddkdhdhhihdiik

1 #pragma comment (lib, "ws2Z 32.1ib")
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#include <STDIO.H>
#include <WINSOCKZ.H>

int main(int argc, char* argv|[])
{
WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);

SOCKET sockListen = socket (AF INET, SOCK STREAM, 0);

struct sockaddr in addr;

int len = sizeof (addr);

memset (&addr, 0, sizeof(addr)):;

addr.sin addr.s addr = INADDR ANY;

addr.sin family = AF INET;

addr.sin port = htons (9999);

if (bind(sockListen, (struct sockaddr *) &addr, len) == SOCKET ERROR) {

16
17
18
19

20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39

printf ("bind: %d\n", WSAGetLastError());
closesocket (socklisten) ;
WSACleanup () ;

if (listen(sockListen, 1) == SOCKET ERROR) {
printf ("listen: %d\n", WSAGetLastError()):;
closesocket (socklisten) ;

WSACleanup () ;

SOCKET sockSvr;
int ret;

char buf[1200];

WSAEVENT ev = WSACreateEvent ();// SIS E

WSA INVALID EVENT) {

printf ("WSACreateEvent: %d\n", WSAGetLastError());
closesocket (socklisten) ;

WSACleanup () ;

WSANETWORKEVENTS evInfo;

while (1) {// Xi8h: BSOEE—LH—
/] BEERE, iR[P| sockSvr
accept (sockListen, NULL, NULL);

sockSvr
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if (sockSvr == INVALID SOCKET){// HEZBHENEN

41 printf ("accept: %d\n", WSAGetLastError()):

42 break;

43 }

44 /] BERIERIRLE T NEL S R AR

45 ret = WSAEventSelect (sockSvr, ev, FD READ | FD CLOSE);

46 if (ret = SOCKET ERROR) {// HEERHFIEH

47 printf ("WSAEventSelect: %d\n", WSAGetLastError()):;

48 closesocket (sockSvr) ;

49 break;

50 }

51 bool bClosed = false;

52 while (!bClosed) {// ¥ ERERIRSIES

53 /] ¥4 ev EACAAMR

54 WSAResetEvent (ev) ;

55

56 // FfFev ik, N8

57 ret = WSAWaitForMultipleEvents(l, &ev, false, 8000, FALSE);

58 if (ret == WSA WAIT FAILED){// Error, BHRFIE

59 printf ("WSAWaitForMultipleEvents: %d\n", WSAGetLastError());

60 bClosed = true;

6l break;

62 }

63 if (ret == WSA WAIT TIMEOUT){// Timeout, iBHIfRSEHS, FahcHlidsE

64 bClosed = true;

65 break;

66 }

67 if (ret '= WSA WAIT EVENT 0){// we set only one EvObj, so there must
be error

68 bClosed = true;

69 break;

70 }

71 /] FREAHINE A HE R,

72 memset (&evInfo, 0, sizeof (evInfo));

73 ret = WSAEnumNetworkEvents (sockSvr, (&ev) [ret - WSA WAIT EVENT 0],
&evInfo);

74 if (ret == SOCKET ERROR) {

75 printf ("WSAEnumNetworkEvents: %d\n", WSAGetLastError()):

76 bClosed = true;

T break;

18 }

79 /! WBERERRRRE
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80 if (evInfo.iErrorCode [FD READ BIT]!=0 || evInfo.iErrorCode[FD
CLOSE BIT]!=0) {

81 printf ("ErrorCode: %d", evInfo.iErrorCode[FD READ BIT]==0 ? @
evIinfo.iErrorCode[FD CLOSE BIT] : evInfo.iErrorCode[FD READ ' '
_BIT]);

82 bClosed = true;

83 break;

84 }

85 /] WRBEERERRE, WRRERSEFEAF

86 if (evInfo.lNetworkEvents & FD READ){// recv and echo

87 memset (buf, 0, 1200);

88 recv (sockSvr, buf, 1200, 0);

89 printf ("recvd: %s\n", buf);

90 send (sockSvr, buf, 1200, 0);

91 }

92 if (('bClosed) && (evInfo.lNetworkEvents & FD CLOSE)) {// #BlECilidsE

93 printf ("Peer closed!\n");

94 bClosed = true;

95 }

96 }/ /1 RRFIEAEER

97 closesocket (sockSvr) ;

98 }// EAER

99 WSACloseEvent (ev) ;

100

101 closesocket (socklListen) ;

102 WSACleanup () ;

103 return 0;

104 }

Bl e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

5 18.1 5e &AM, AP T M8 H) Echo RS . 45 6% 2K, A 1%} WSAEventSelect
BARN P EBEREEN T B4,
(1) H WSACreateEvent PR &£ 2 —4%H Winsock BHXTH (29~34 17) &
(2) A WSAEventSelect FREFERIEBHIERE N (A sockSvr, AJEEH Z1) L
BT HMAN G E5M%EEMS (Hi¥% N FD READ |FD CLOSE) Z[AIHIBXZR (44~501T) »
(3) A WSAWaitForMultipleEvents S84 A4 R kA, HREUE—KA 3 FiEMN
(56~701T) -
O WSA WAIT FAILED, RFCEAHE, TN R,
O WSA WAIT TIMEOUT, 554 M4 A4 I, — Aok Bl & B sl | T A 55165
BkZ= PR (8).
O EWIREME. 2418 WSAWaitForMultipleEvents i ]2 fWaitAll A false, 4 1%
RFMES WSA_WAIT_EVENT 0 HJZ{ER A& B F 0 RAEEEA + 1 T xR
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WA fWaitAll A true, Ui BHECH H K FTE S C Ak s 08—l R F4 (R
WHev), HANDE (4),

(4) ¥ WSANETWORKEVENTS Zifgffs (R A evinfo) & 0, #RJGLL sockSvr, ev
PA K &evInfo NZ UM K% WSAEnumNetworkEvents, DIIRTGAHM KM HAAE R, HE
RIRTFTE evinfo F (71~781T) .

(5) H¥E evinfo ) iErrorCode SH| W & B H R E M R KE (79~841T) .

(6) ¥ evInfo F] INetworkEvents 1543 7|1 FD_ READ. FD CLOSE fHtk (&) , fnH4h
RAN0, WABHZMNEFHRET (85~951T)

(7) X ERARMREFAFHITHEHNE VO A3 . HEFFEERZ, R 18.2.2 WX T/KF
fi R B 43, FATTESREN FD_READ FH4F i R 7 2 fa] B 1 18 F recv(sockSvr, buf, 1200, 0), 1]
AREZRATAZ/PHEIET R, B2 T 1200 F75.

(8) H WSAResetEvent ¥ ev B AL (AJEEE) ; BIEPE (3) .

1824 EE /O t&H!

#HS (Overlapped) I/O £ —FhELE B 24K VO #AL, 557 =R R & B 28 5% R 5L
fHEL, EE VO WARIRZERED VO #FRE. FIENHEZH, XX LR EHT
] SR o

FESE 17 ERNHE 7T RARERE D 1/O #4E R ——recv/send M recvirom/sendto, H3L |,
Winsock2 B4R AE T —ZH G H PL WSA &L pREl, WSARecv/WSASend 1 WSARecvfrom
/WSASendto. Bg T RESETIX B4, ENZEERRPENRETEEHERETERE O LR
HE VO #F CEPAMREZENRX AR 7EUVE SRR VO #A1EM IpFlags ZE SO M A
H R IF 456 0L MSG PARTIAL FrERMEH, XYEHARAPRFRNELD .

BB LM RPEIR

(1) typedef struct  WSABUF {
u long len;
char FAR *buf;

} WSABUF, FAR * LPWSABUF;

5 recv/send %R H EH FEHEE char F8EF 2RI A P2 XA FE, WSARecv/WSASend F
WSARecvirom/WSASendto 55 R EIFERIX R 2 WSABUF——F# e XA P & X 4
f. o len FRnH P REIR LRI Z P X IR/, buf 2&F8 M 22 X F)F6 % . £/ WSABUF
Z I, WAE SN buf F8EF T ECAE A, RS RAZ 2 M X B R/NRES len. [FIR], 7E1EHIXLE /O
BRER, & VR € dwBufferCount AN 1, BIgE[RE{#E A 2> WSABUF P& X, #RA
TEUE S (scatter/gather) /0 #:1E.

(2) typedef struct WSAOVERLAPPED {

DWORD Internal;
DWORD InternalHigh;
DWORD Offset;

DWORD OffsetHigh;
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WSAEVENT hEvent;
} WSAOVERLAPPED, *LPWSAOVERLAPPED;

WSAOVERLAPPED &M Win32 [ OVERLAPPED LI RN, 5REETEEHE.
ERBEFPRET —MEES VO BEERVIEEEEMN /0 K158z BT ROLH] . HAar
TUANSE AR EE, HRGWEAEH . AR 5 ZR hEvent % B N%FE ) WSAEVENT X
FEIT],

(3) typedef void (CALLBACK * LPWSAOVERLAPPED COMPLETION ROUTINE) (
DWORD dwError,
DWORD cbTransferred,
LPWSAOVERLAPPED 1pOverlapped,
DWORD dwFlags

) ;

LPWSAOVERLAPPED COMPLETION ROUTINE & Winsock2 7 & & I/O #2/F 1 [5] 14 &
HAREr, 24 VO #AF BN RSt B 3h 1A i35 % Frda m B9 58 i BR # . T94~Z=%H dwError
7~ H IpOverlapped f5 & M E B EAERI TERHRT; cbTransferred RnE S BIFIEH LT
FA1%L; 1pOverlapped ZE & AH 1O #BAER ) WSAOVERLAPPED 45#4{5 /2 ; dwFlags
ZE0 NP FE ML, AT WSARecv/WSARecvirom ERER U, R /ERE L A) & I 4
dwFlags 7 7 18 FH W R 0T /) IpFlags Z8( /15 &, XFF WSASend/WSASendto R E KU
ZSHERERH, REASEENO.

T H T P9 Winsock2 FHIES /O #AERE R & X:

(1) int WSARecv (
SOCKET s,
LPWSABUF 1pBuffers,
DWORD dwBufferCount,
LPDWORD lpNumberOfBytesRecvd,
LPDWORD lpFlags,
LPWSAOVERLAPPED l1pOverlapped,
LPWSAOVERLAPPED COMPLETION ROUTINE lpCompletionRoutine

) 7

(2) int WSASend (
SOCKET s,
LPWSABUF 1pBuffers,
DWORD dwBufferCount,
LPDWORD IlpNumberOfBytesSent,
DWORD dwFlags,
LPWSAOVERLAPPED lpOverlapped,
LPWSAOVERLAPPED COMPLETION ROUTINE lpCompletionRoutine

) 7

(3) int WSARecvFErom
SOCKET s,
LPWSABUF 1pBuffers,
DWORD dwBufferCount,
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LPDWORD lpNumberOfBytesRecvd,

LPDWORD 1pFlags,

struct sockaddr FAR *1pFrom,

LPINT lpFromlen,

LPWSAOVERLAPPED lpOverlapped,

LPWSAOVERLAPPED COMPLETION ROUTINE lpCompletionRoutine
) 7

(4) int WSASendTo (

SOCKET s,

LPWSABUF 1pBuffers,

DWORD dwBufferCount,

LPDWORD IlpNumberOfBytesSent,

DWORD dwFlags,

const struct sockaddr FAR *1pTo,

int i1ToLen,

LPWSAOVERLAPPED lpOverlapped,

LPWSAOVERLAPPED COMPLETION ROUTINE lpCompletionRoutine

) ;

XARERISE. REMELR ARG EEARMER, FTHE—XTEN# 750

EIHTEDS VO #1F, BAEED s RIANESEED ., fJLLEZE WA socket BREE2E
5l # LS dwFlags N WSA FLAG OVERLAPPED Z%{ i/l WSASocket. T HHITAAIE5E
AT R ER D68 TAE.

sock = WSASocket (AF INET, SOCK STREAM, 0, NULL, 0, WSA FLAG OVERLAPPED) ;
sock = socket (AF INET, SOCK STREAM, O0);

%18 1pOverlapped A1 IpCompletionRoutine A [F]FJEUETE H, X 1O REH 3 M LI

O W IpOverlapped 1 IpCompletionRoutine J1% & NULL, -4 REG0F X Lk E/E N
HERIFES VO #E4HE, HRIMHENAK KX, BHWHRE (recv/send .
recvirom/sendto) 2Pl

O 51 IpCompletionRoutine & NULL, #f-4 241 HiX%L 1/0 K EH} IpOverlapped %5
fH i) hEvent HF-2H B B A hARAKA , ZJES VO #1F 56 B 4 i B 8 O i
Ko HPRFHFERLLAH WSAWaitForMultipleEvents B WSAGetOverlappedResult
REFRE R ZE REPRES . Hd WSAWaitForMultipleEvents PR {7E 18.2.3
TE&ENMHEiL, WSAGetOverlappedResult R57E T XA 4H.

O @ lpCompletionRoutine A4 NULL, #F4 hEvent UK #% Z 0%, {HR&PA 0] LA
2 H R R e B RRAR RS B . B SR8 F WSAGetOverlappedResult MyF & fWait
ZH A e E N TRUE.

FEESERE N TR ESEEE ROE/ BRI TR IR A, itk iR HOR A ae L

BRaR[E], HIREMER 504 3 iR,

O iR[E 0, i /O BAE SALEN e pldf B iR KA, I VO 58 Bl FE & 56 B FE

HZAT
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O %[\ SOCKET ERROR, #fEi#HEN 997 (WSA IO PENDING), #iBHES /0 #1E
C R IIFIgaM, TEEAF e N SRR RERE . A
O i&[E] SOCKET ERROR, #fixSAJZ WSA I0 PENDING, #iHiESE I/O #1E¥I%h @
R
ESERES /0 REUAM 5, 7] LLIA A WSAGetOverlappedResult R ECRIREE € B O
FRIRIE—IRESBIENS R, HR¥oe XnT:

BOOL WSAGetOverlappedResult (
SOCKET s,
LPWSAOVERLAPPED l1pOverlapped,
LPDWORD lpcbTransfer,
BOOL fWait,
LPDWORD lpdwFlags

) 7

% 1 lpdwFlags. IpcbTransfer 25t Z%5r, HRWARMASE .. He s BEMBRE
BEOR# AT, IpOverlapped I TIREIE ZEZE D LT &L — R E S E#AFER B
WSAOverlapped Z5 #4545, IpcbTransfer F T4 £ S EAL 5774 IpdwFlags H T4
HEEERIZE, Wait ZEdE5 2B ESFFFHIXT R IpOverlapped->hEvnet, 2 HAU ik T
EFHAER5ERGEE (B) lpCompletionRoutine J NULL, IpOverlapped A4 NULL) KB}, A
BERs tWait W B N TRUE. ME TR KA, WSAGetOverlappedResult 12 [F] TRUE, iBHE
SEFCRINTERG; BNERE FALSE, wBHEE ESERFERA T, B ESEFCEHE
KA T iR, 8iE WSAGetOverlappedResult i G S B i 2 SR ESBERIRSLE
HI T o

T H BT B T ander R A E A R E B SR SR SEI — AN B Y Echo RS54

I E R R R R R R R R R R R R R EJ“? 18.3 OverLapped]l *****kx*kkkkkxkkkxhkhkxkkkkk*

1 #pragma comment (lib, "ws2 32.1ib")

2 #include <STDIO.H>

3 #include <WINSOCKZ2.H>

4 int main(int argc, char* argv[])

> |

6 int ret;

7 WSAData wsaData;

8 WSAStartup (WINSOCK VERSION, &wsaData);

9

10 // €8 WSA FLAG OVERLAPPED BHRIER O

11 SOCKET sockListen = WSASocket (AF INET, SOCK STREAM, 0O, NULL, O,
WSA FLAG OVERLAPPED) ;

12 // WA LATRI I A socket B3

13 //SOCKET sockListen = socket (AF INET, SOCK STREAM, O0);
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struct sockaddr in local;

15 memset (&local, 0, sizeof (local));

16 local.sin addr.s addr = INADDR ANY;

17 local.sin family = AF INET;

18 local.sin port = htons(9999);

19 bind(sockListen, (struct sockaddr *) &local, sizeof(local));

20 listen(sockListen, 1);

21 SOCKET sockSvr = accept(sockListen, NULL, NULL);

22 closesocket (sockListen) ;

23

24 // BI# Winsock FH 5

25 WSAEVENT ev = WSACreateEvent ()

26 WSAOVERLAPPED ol;

277 ZeroMemory (&ol, sizeof(ol));

28 // BAMX TR L hEvent 3

29 ol.hEvent = ev;

30 char buf[e5];

31 WSABUF wsaBuf;

32 unsigned long nRecved;

33 DWORD flags;

34 while (1) {

35 memset (but, 0, €5);

36 wsaBuf.len = 65;

37 wsaBuf.buf = buf;

38 flags = 0;

39 nRecved = 0;

40 // FEPHZEPA, R sockSvr. wsaBuf M ol BEHRER, —HREIH R
WSA TO PENDING

41 // VB, ol hHEMANERESHEBNEN

42 // B EEWEUETE MK, wsaBuf S EHINER

43 1f (WSARecv (sockSvr, &wsaBuf, 1, &nRecved, &flags, &ol, NULL)
== SOCKET ERRCR) {

44 ret = WSAGetLastError/();

45 if(ret != WSA IO PENDING) {

46 printf ("WSARecv: %d\n", ret);

47] break;

48 }

49 }

50 else if (nRecved == 0){// MR Ti&ERE !

51 printf ("X 75K TERE ! \n") ;

52 break;



53

54
55

56
57
58
59
60
6l
62
63
64

65
66
6’/
68
69

FI8E F —RSFGAEE

}

// EFRFI/0 4R, RNESRERIESER, AWz 1/0 2EY
if ('WSAGetOverlappedResult (sockSvr, &ol, &nRecved, TRUE,
&flags) ) {
ret = WSAGetLastError/();
printf ("WSAGetOverlappedResult: %d\n", ret);
break;
}
i1f (nRecved !'= 0){
printf ("%s\n", wsaBuf.buf);
send (sockSvr, wsaBuf.buf, nRecved, 0);

}
}// while (1)

WSACloseEvent (ev) ;
closesocket (sockSvr) ;
WSACleanup () ;

return 0;

}

Bl e i e e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

% 10~13 1762 WSA FLAG OVERLAPPED J&14 K] TCP &40 sockListen.
58 14~20 1748 A M3 1 9999, FFiF listen R %{E sockListen &b WU RAS .
5 21~22 {T7E sockListen |1 ] accept BR %Y, iR [Al7E#EEFE T sockSvr f5, ¥ sockListen

KM

% 24~29 171 WSACreateEvent ERE{6) 8 Winsock AR ev, B HM(ELES
ZE#4 ol i) hEvent 1,
% 34~64 17 Echo IR&51EH*, 1E sockSvr FEFTHEHIERINCR

0

0

0

35~53 17, #%i# WSARecv R /0 #/F. HTFAEES VO HERIH, ZE/ERNIEME
FEEH, FkRE— AR EIH RIS WSA_TO_PENDING. 34 /O 58T, ik
BB HESWE RG HFIE TR E| WSARecv I 8 € 1) wsaBuf /77 - T Bt & 1
&, fEE—F e TCP B recv #AER 122, WRKEGRE 0, #iEAX 7
R AT WSARecv K, BT WSARecv BREFUR [F] 0 "oREEIERKR T, KW
U B Z R E K IpNumberOfBytesRecvd Z241: WRZSEE N 0, AW
T RM T ERE . WRMER 78— MRS X nRecved== 0 KJHF|Mr, A =%
7 R AERERT, WSARecv BRE(£1&[A] 0. WSAGetOverlappedResult 1% [] TRUE,
1M 2= Fa N FETE R .

54~59 17, H WSAGetOverlappedResult %, FFERZD IO 455K, FHIKWE
SEERIELER.

60~63 1T, fEAH BB BRI EHE, IR TREFREMRFIEEZE R ERES VO
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#EEER) send BRECK £ [ 15t Echo 4525 ) i o

2 65 171 WSACloseEvent PREL B AT R ev,

5 66 1T RH RS ERE D sockSvr.

5 67~68 1745 Winsock ¥ J5 1B R 7

2R MR 1Z Echo IRFHBIREBITH RGN —1NE ) mikss, Hi1%% ) ik HERE
k45 e Bl 2% bizqT, RIFERF 18.3 (X Ge/E ~idE A~ FH o sEbrtir (8 -

T2 N BB, KR AR 5E GBI RL G SCIL R A R IR S48 Dhe. T RAIAE
EELEFIEA T WSARecv, T7ETERFIFEN I B HI AR AT, X E /)
R ——ESEBIREH, 12 R3] R 8% kR IpOverlapped Z 51 A 2152|H T
WEE R P R X itttk . MR ERGESEWMA P R XSRS EE—E, fE#
W) ZE Sk 5 E R R R E E e R UH P & Xkt CH2RW 0T CAERH P &2 p X 45
tWiEE N ERZE, HEXMAEARFT B .

ARG E HEW T, SR 2183 ol bk, HE1EE]T OV _Data Z5MARIRC LG HY
b, PRICTE 56 GBI RE H AF s il 3 AL B AT 45 2] OV_Data Hiik.

typedef struct OV Data{

WSAOVERLAPPED ol;

char buf[65];
}OV_Data;

Bl OV _Data *povd = (OV_Data *) IpOverlapped. 5% )% #t A XN
OV Data *povd = (OV Data *)(IpOverlapped — ol 7EZ5f# I RAZ & ).
i b, RURIRALA % E X CONTAINING RECORD H #4247 iXFEH M shEE, A:

OV _Data *povd = CONTAINING RECORD (lpOverlapped, OV Data, ol)

CONTAINING RECORD A =M\ 2 $(address, type, field), 435l /&3 45 ¥ 251 o FA
R, ZMLRZERBRIRS . % R Mg RieE

Sy AN AR, FTH AR 2 2448 SE R B R, BB S R S SR B,
W2 FERMAFEES VO 258 AT AEIREET WSARecv #1EWR? B FH R T —H
TR L) 7 iE——SleepEx AH . ZEREEWNZE, F— 1% dwMilliseconds S& LATHFD
SNEAAT FIRAR (Z54) BFJa], 25 = ANZ3 bAlertable Fon 2 5 W B NI MREER), WA TRUE,
A4 298 VO TERRBIFE KA, SleepEx R4 AT 45 R H 1R [F] WAIT 10 COMPLETION.

THEFHES V0 A 52 FIFENFIA Echo IRFBHERF, ZEFE 18.3 ZHIA
K, BMABEEMITT

El e e e e e i e e e e e e i e e e e %Eﬁlg_% OverLappEdZ Bl e el e e i e e e e e e e e e e e el e e

#pragma comment (1ib, "ws2 32.1ib")

#include <STDIO.H>
#include <WINSOCKZ2.H>

T EHIXYZ ({(X.Y.Z)) F Y BRBEATEARNK((XYZ *)0)->Y, FHNEEERNESR.
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typedef struct OV Dataf{

SOCKET sock;
WSABUF wsaBuf;
chardata[65];
WSAOVERLAPPED ol;

}OV_Data;

SOCKET g sockSvr = INVALID SOCKET;

vold CALLBACK ProcessData (DWORD dwError, DWORD cbTransferred, LPWSAOVERLAPPED

lpOverlapped, DWORD dwFlags)

OV _Data *1lpovd = CONTAINING RECORD (lpOverlapped, OV Data, ol);
//0OV_Data *1povd= (OV_Data*) ( (PCHAR) lpOverlapped—- (UINT PTR) (&((OV Data
*)0)->0l));

1f (dwError!=0 || cbTransferred==0)

return;

printf ("%s\n", lpovd->wsaBuf.buf);
send (g _sockSvr, lpovd->wsaBuf.buf, cbTransferred, 0);

int main(int argc, char* argv/[])

{

int ret;
WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);

// AEWSA FLAG OVERLAPPED/EMHIEH
SOCKET sockListen = WSASocket (AF INET, SOCK STREAM, 0, NULL, O,

WSA FLAG OVERLAPPED) ;

struct sockaddr in local;

memset (&local, 0, sizeof(local));

local.sin addr.s addr = INADDR ANY;

local.sin family = AF INET;

local.sin port = htons(9999);

bind(socklListen, (struct sockaddr *) &local, sizeof(local));

listen (sockListen, 1);
g sockSvr = accept (sockListen, NULL, NULL);
closesocket (sockListen) ;

// BVEWinsockHMAXR
WSAEVENT ev = WSACreateEvent ()

OV Data ovd;
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unsigned long nRecved;
DWORD flags;

while (1) {
memset (&ovd, 0, sizeof(ovd));
ovd.ol.hEvent = ev;
ovd.wsaBuf.buf = ovd.data;
ovd.wsaBuf.len = ©5;
ovd.sock = g sockSvr;

nRecved = 0;
flags = 0;

if (WSARecv (g sockSvr, &(ovd.wsaBuf), 1, &nRecved, &flags, &(ovd.ol),
ProcessData) == SOCKET ERROR) {
ret = WSAGetLastError();
if(ret != WSA IO PENDING) {
printf ("WSARecv: %d\n", ret);
break;

}
else if (nRecved == 0){// X HFRH TiEE !
printf ("XTKMA TERE! 1 1\n") ;

break;

ret = SleepEx (12000, TRUE) ;

if(ret == 0){
printf ("Wait time out!\n");
break;

}

else if(ret == WAIT IO COMPLETION)
continue;

else

break;

WSACloseEvent (ev) ;
closesocket (g socksSvr);
WSACleanup () ;

return 0;

}

i A e e e e e e i e e g e e e e e g e e e e i e e o e e i T A e e e e g T e e e e e e e e e e e e e e e e g e i

18.2.5 |1/0 FERkimO——IOCP
IOCP AR FRiER BT ES 10, B3 HAr Nk Win32 ‘F& TR EE KL LR
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M mERE, EHTFEAST EER SN RS AT SEHL. H2, TEFEER
&, ZEBLEEH T Windows NT. Windows 2000 2 J5 HI#:4/E R4t

18251 AA&EH

IOCP HERIZOME 7KW, EE—MIEEERNARNR. EHPHERE 1
mE GEE) ZNEEN'S5ZY% (Associate) J&, HXEEN FHES VO BIEERE
R, RGHEE B3R SRS BRI — FIFO 28K VO 5erbAF (LK 18.5) H LA
FEMM AR ER, AP HERTREWNEZSN LIFLE R X EE G R .

IOCP W R B| =K E: CreateloCompletionPort. GetQueuedCompletionStatus #l
PostQueuedCompletionStatus. 25—~ eR & H T 56 Bidm H B el 2 fl e pom 0 5 E 8 O R4 e,
FBAHTF B FIREERAE R, BE—1HTHEA VO & KI5 K.

(1) CreateloCompletionPort B& % & X U1F

HANDLE CreateloCompletionPort (

HANDLE FileHandle, // handle to file
HANDLE ExistingCompletionPort, // handle to I/O completion port
ULONG PTR CompletionKey, // completion key
DWORD NumberOfConcurrentThreads // number of threads to execute

// concurrently

) 7

T EZRF R R, ZERECNMYUH T 58 Bl E 0, A T 58 Bim D AERE O HI90E
PRI & B4 FH AT 20 PR P B

Brig 1: 5eRim R A1

BATR EFEE RO EE —1Z% NumberOfConcurrentThreads, & =1ZH 0] IKIK % E
N INVALID HANDLE VALUE. NULL 1 0. NumberOfConcurrentThreads & X T #E1%5¢
v 1 _E AT AR TAER B KRS, @HIER T2 E NS RERAFESNEAER, @ik
NumberOfConcurrentThreads TR{E A 0 R 4tHE A 3/ 576 X FER) ¥ B - AT BERY) 58 v H 81 2R
L

HANDLE hIOCP = CreateloCompletionPort (INVALID HANDLE VALUE, NULL, 0, 0);

0 5 eR Fdg A R R Bl G2 # IOCP A)#, MR [E NULL, iXHEfA] LA GetLastError
RECR B M RE R

BB 2: SERIR 0 5B DS E

X UANSH I 542 . FileHandle, #5[A% ZEi#HTES VO #IEM &AM, 11X
JUEE R ER: M ; ExistingCompletionPort, 7 7K1 & 156 i H B A)#H; CompletionKey, 58
REE, NHEAN (BEED) FHE, HTiEE Vo #EW k&R eE R, LIELEHA
H] GetQueuedCompletionStatus B8 % A] LLIK1F1ZE 3% ; NumberOfConcurrentThreads, & E N 0
BIAT . BRI .

TR OFRAMUUERTEEOSRE, EELERE Win32 FE TH—FEH Vo YE, 152451
BE M, O, HRME., FiEs.
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typedef struct CPKey{
SOCKET svrSock;

} PER SOCKET DATA, *LPPER SOCKET DATA;

LPPER SOCKET DATA lpPerSocketData;

SOCKET svrSock = accept (sock, NULL, NULL);

CreateloCompletionPort ( (HANDLE) svrSock, hIOCP, (DWORD) lpPerSocketData, 0);

NP TEARRINEER MR — /N EEdED, EEES5IERE, FILERFTARE
P B 2 X BRECRFT CreateloCompletionPort BE1T 135

HANDLE CreateNewlIoCompletionPort (DWORD dwNumberOfConcurrentThreads) {
return (CreateloCompletionPort (INVALID HANDLE VALUE, NULL, 0,
dwNumberQfConcurrentThreads)) ;

}
BOOL AssociateWithIoCompletionPort (HANDLE hComPort, HANDLE hDevice, DWORD

dwCompKey) {
return (CreateloCompletionPort (hDevice, hComPort, dwCompKey, 0) ==
hComPort) ;

}

LR, XME PRI HIEZETLE X, F5E Al PAH—IK CreateloCompletionPort %
A A S E 58 Rl O ) B8R S — N ARG E R ThEE . T A — MRS EZE O S5H
EUE K 5 i 1 hIOCP 4h 58, I+ H ¥ 8 58 im0 R B2 NSRRI TAE:

SOCKET svrSock = accept (sock, NULL, NULL);
HANDLE hIOCP = CreateloCompletionPort ((HANDLE)svrSock, NULL, (DWORD)
lpPerSocketData, 2);

(2) GetQueuedCompletionStatus B&EE LW -

BOOL GetQueuedCompletionStatus (

HANDLE CompletionPort, // handle to completion port
LPDWORD lpNumberOfBytes, // bytes transferred

PULONG PTR lpCompletionKey, // file completion key
LPOVERLAPPED *1pOverlapped, // buffer

DWORD dwMilliseconds // optional timeout wvalue

) i

ZEREH T HRIGEE VO il DR SEER . WREFETREERE, 2R HER
2 10 #AEEEE BN . ANSHHE - IHEE —MERMASE, HEH 2R TS
CompletionPort, FF &A1 0 58 Bedm K B A)#%; IpNumberOfBytes, iR [F] /O #
VEFr 57348 IpCompletionKey, R [A] 1/O #/E#E M B B X4 E)AR%EdE; 1pOverlapped,
REIFHATER VO #IER R EMERLSH, £ 18.2.4 WA ARKIEARR] LAFE IpOverlapped
LI IMEEBE R EHE —FR N H VO BAFEUE; dwMilliseconds, 5 72 B BLSF 17 56 (5 B H
LRI [a], DAZFRPONERLL, BB N INFINITE Rox LIREASERF, WEN 0 T KEGH ]
77 R L RIR [A] .
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GetQueuedCompletionStatus FREIR FM{ERIE R AL E 2, EFTCERREACELT:

BOOL ret =  GetQueuedCompletionStatus (hIOCP, &dwNumBytes, &CompKey,
&pOverlapped, 1000);

if (ret) { // JEOiR[EME, RFIh
// dequeues a completion packet for a successful I/0 operation
}

else{ // iR[EI0, MK
DWORD dwError = GetLastError();

1f (pOverlapped '= NULL) {
// dequeues a completion packet for a failed I/0 operation
// dwError contains the reason for failure

}

else {
// does not dequeue a completion packet

// dwError contains the reason for failure

if (dwError == WAIT TIMEOUT) ({
// BB

}

else {

// Bad call to GetQueuedCompletionStatus
// dwError contains the reason for the bad call
}

(3) PostQueuedCompletionStatus R E XU T -

BOOL PostQueuedCompletionStatus (

HANDLE CompletionPort, // handle to an I/0 completion port
DWORD dwNumberOfBytesTransferred, // bytes transferred

ULONG PTR dwCompletionKey, // completion key

LPOVERLAPPED lpOverlapped // overlapped buffer

) ;

Z B T\ 588 I CompletionPort #i% /0 EREBRM. =125 dwNumberOf-
BytesTransferred, dwCompletionKey #11 IpOverlapped < 7E i H 28 #{ GetQueuedCompletionStatus
iR [A] .

PostQueuedCompletionStatus BREHRAL T 5 T BB G FE. BREZL LN H#E,
HRAEREN TIELRE (A WA ge o AT A R I BTUR B, A4 PostQueuedCompletion-
Status FU& —MRBIFHIIERE. AT CAR BE L LURFE S8 (— e gt E 8 NULL) A
PI¥% PostQueuedCompletionStatus, 4 L{FZFE GetQueuedCompletionStatus IR [F[1Z S,
BUIREN TR IEEN, B CLATAE RN IR FEIR AL TR T .

HEFEFEENLZ, WERHFARBEBMNELERYE, XNELESEHKXEAH GetQueued-
CompletionStatus A%, 4 HFEHFREFE LIFO 3K, RAlgeidkF— M EREREIR
T BB | PostQueuedCompletionStatus KIZHIE R, MHAMLIETLIEZIHIRH .. ZHFRIX
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AR, RN RALIUSET £ A2 Z AR R 25 TAE

A, 18252 T & A

BRACE T 7 5Eim D KB =1"EEZR/E, ErBEPNE TIENS 28T, %
XFJUANEEM ST 2 A LR

(1) BAEEE GEpid) B Vo #/EEE

FEXF YL, BAWREIEX TEE O REEFHFSEIE, T VO #EEELNSEHE. —
NERdn A E—RAEZANEROSZHE, BIMERONN —RaREIESHE (72578
OMEEORENRE) , F£RA—NMERD LTS IR VO #IEEHE —1 8 VO #IEL
a5 Z 0L, AFEIRZ B8 VO #/EEdE — A B (FEHRIEES VO #ER#H1TEE) -
FRATEA—ANE R S5 28 BRI A B X AR A - R iRk S5 45 7T LAR ) R 2 4% P i iR
%, MESIEREZPNEHELE. B4, YTFELXEAH GetQueuedCompletionStatus
Ja, ER AN EJHREHE (IpCompletionKey) FRAZM—NEE D (W—MEE, B2
—AEF) EA VO 58 M VO #AEHEE (IpOverlapped) RANXANERE ERPMAZHE
HEAT B — B B =

(2) TAEZEHLS RN TAELIEEL

TARLRIEHSE RN TAERELRE DA FRFBEE, FR TERES —KRS RGL0FEER
MNEAEE, 1 LAEEEAETE T RN T EZECEE T THFHFMEEREH TI/ELRE.
ZM8 K 18.6, e H N HHER) TR FRHEENT]. BITRIETIR LT IFETE
FIRF R ELRIERES, MAN T/ELRIERIBEITERESIRF HIZLE.

18.2.53 A3 L/EAu4

AN BERCIE T — AR, REFEE iR N e 1 AN A B BE 4
f, AR EEFIR. VO BT FREENS]. BITRENIRMEIFELETIE.

(1) ®&IER

WEINRHTRF 5 Z58 80 D E R TA RERNER, BRICK S &)W 72 s
PN FE EE RN T AR R A B, B RN AR A T8 5L 56 s A s & 2 (]
HIXT K ZR, IR LSRR BB A —Fh B

4N HHEFE T CreateloCompletionPort BREUR — 15 & -5 56 lidin 96 € , B4 %%
- B AR AR L A R A 2 B e BB S R S ORI R Bt R b = — & ok i,
R AZ A I XTI P 22 T Al 2 5 A B

FileHandle dwCompletionKey

+ i H CreateloCompletionPort £f %Y.
— WEARERA.
GE: HP+RpRBmERD, —FrMEgpEm, TRD

B 184 w&AIFE

(2) 1O FERPAF
VO SERBANFIFH FIRFE /0O ERER . ¥EF 10 iER5epkakH N A3 2E A
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PostQueuedCompletionStatus B%, &AM VO 5EAs BIIAMEAF; 2%\ FIA N Z,
AT ZLFER) GetQueuedCompletionStatus bR L& F¥F ik 8], [FIBS #7 [B] () 58 S B2
BABASURIG, 0P 185 Fi. 239)

dwBytesTransferred | dwCompletionKey pOverlapped dwError

+ O iR 5Emk.
+ i T PostQueuedCompletionStatus Bf £ .

— SERm O SFRFER R S hRBBR T — 3R T

18.5 T/O 5ERKBAA

(3) FRHEAENT] BITRREYRMEIFLESIR

AT RE e H 2 LEET AR, MEOVEREFHFEEN] SBT&RRESIRM
EF LI RIXF =T AR SEA, W 18.6 Biar, 703X TAELAER =MoRE, FHEE
fifi ESEHL 1 ARE AR SRR R R .

SF 7 (Waiting) 26 F2 A 71| (LIFO)

dwThreadID

P + #72iHF GetQueuedCompletionStatus i& %] .
— VO ERFIANZE I BiziT P &BEHU > TR REEL.

iZ1T (Released) ZkFE%|3FE

dwThreadID

P+ SeARih RS AR BA T T R
P+ E{E R .

— B0 H GetQueuedCompletionStatus BRI &Y -
— SRFAEA RS B SR

P15 (Paused) ZLKFEFIFE

dwThreadID

P+ BEITAEREREA RS E CHEE.
— HHRERLERMEE.

K 18.6 £FERAFFI|F

TRV — A PHZE/E GetQueuedCompletionStatus ERECEF E, I 4 F 5\
(LIFO) H; MEF —1 V0 BHE BN E TG, RasE TS5 km OBk R
ML IER 2 /D IEfEE T H, MRESITEELED> TR T/ELER, BLAFEFEENTIFH
BE— 2RI SRR E N TIRES AL Z e E R, W ZERERE RSB EFRLEE
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AFIHMIBRIFINABITELAZSIZR; B, RESibE— ST ELE YR TRERE
- BAEZSEHRER . XML RIS R T ERE R ORI .

: BITRIEFIRF LR R A T Sleep. WaitForSingleObject S5 ERECH B i, A4
RASKIZEIENBITRIETIRF MR HENEERIESR; B W5 A HF TG
BALHE, BLRGHIEFHFEEMNIFRE —NEEBETUAEZER; FERHNERE
Sleep Z5RHFRBITHIENL, WATATLURIL, TERE G K — B 8] B L PRi R TAE & 240
#id 7 NumberOfConcurrentThreads HIFLEE . HARXAMHrBELZAEFHE R, LhrRB TIE
RIZLFEE H SRR T FEZE A E T NumberOfConcurrentThreads {H. X ELTERH T N4 SLBR
E TAERI LR A —ELS/b T80 E 2 T NumberOfConcurrentThreads 18 -

18254 @A EAA

@ —. NMHAFENIZEEEZ D TIELRE?

St F— IR S5 S AR 7 R, BIXEIE CPU 1 H X2 XA AN TAELRE, st T
X CPU ENLKR UM 1ZA WU TIELIE.

(HRALEEMAY, Fal@e T — SRR RS S, Ba—PMEE —EH
BRI B ARFEER DT QIEIE &R TIELRE, ZEIEUMNEESE R YRR RE 22
EATIRELIER . RGN SE HER . #HK N 2 7] 2 5] (Programming Server-Side Applications for
MS Windows 2000) —Fi.

o) s e[ 423 VO 15 R E A5 58 BAF H BIAE B AR 5N 2

G H 5e loim DR BY g AT B D g Ent, — ISR o) B2 B FH 2EF2 38 ) £ 1) RIS 1
AR, 2 WSASend BREI; —RFN N KIE ST FHLRIIR A, 558 _E W afsEan
o BT RIEBEEMARHLAETRE R, 7T ESLME hEvent M E N — k54
aMESE 1R “B” {E, W

Overlapped.hEvent = CreateEvent (NULL, TRUE, FALSE, NULL);
Overlapped.hEvent = (HANDLE) ((DWPRD PTR) Overlapped.hEvent | 1);
// Do some I/0 operation with Overlapped

BRI RN, DI ok % AT AL

CloseHandle ( (HANDLE) ((DWORD PTR) Overlapped.hEvent & ~1));

FATEL T8 T 56 Bedin 1 B TAENLHIRTAE S F & B8 4F, X T BARR N SRR 75 21
ExcgigEaiifiopl i B
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ERNGRNMEERARMENEENE, WRER P #FNZ2HULRGEZROSFZ
e REE—TNHAERETH KR DNFEA KL setsockopt FlI getsockopt LA S #H % )
A, I &E] WSAloctl BREFIMER; EME R =T a0 BT #%. S/
[RGB NIz

19.1 B2EHIER

i setsockopt F1 getsockopt BR%R] DLt B a8 H eI ER O RIETE, XHRER <
XinTF:

int setsockopt (SOCKET s, int level, int optname, const char FAR *optwval, int
optlen);

int getsockopt (SOCKET s, int level, int optname, char FAR *optwval, int FAR
*optlen);

HASH Ss[IN/IN] (4% M setsockopt A1 getsockopt, FIF) &AM ER A ERE O
iR, level[IN/IN] 2 & £: [ % T ) ¢ 7, optname[IN/IN] /& FH /7 $i8 & B i T 4 #% ,
optval[IN/OUT] & — M e MR ERITRE, BHIRK/MNH optlen[IN/INOUT]fEE, 1#Hid optval AJ
DA B Bl 1 XA S 1 TR A AEL

WMREEHRAKE, BECRE 0; FMRE SOCKET ERROR.

Winsock HJERE AT FZAMFRE.: M/RE, HTEHBRELEEREONENEE;
IS, BRESEWE, KB ERNE. AT EBEBENM/RELED, optval BFEHHEA
FTRY, FEZEANRER—-NZFEEY, RN optlen ZHUEMN X5EF T /KA K/, B
sizeof(BOOL); X T AMETNZEARY, optval N5 (A BE R B & 25 #4448, optlen {H NEE R 5l 454
NN

Winsock 32 FF W& S8 E W 2% 74 IPPROTO IP. IPPROTO IPV6. IPPROTO RM.,
IPPROTO TCP. IPPROTO UDP. NSPROTO IPX. SOL APPLETALK. SOL IRLMP Al

SOL_SOCKET. I PLETHI3E N ENBHAF LA Z AT E RS
19.1.1 SOL_SOCKET

(1) SO BROADCAST, BOTH, #i/k% (BOOL) .

FF R /2R RIET IR OC. ZIEDUKE 19.2 AR .
(2) SO LINGER, BOTH, LINGER %i#%, & XF:
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struct linger {
u short 1 onoff;
u short 1 linger;

}

Hr 1 onoff H TR closesocket BRI FIEFRIE, 2B LR KH
E#EN. 1 linger AT ¥ EEH SO LINGER W25 545 & 3% [ B 1]

ZE T T H M ERE O R X BAE IR Ki%E, closesocket R ALHE
F: BEABERELG R LSRR RiXEHE,

5 H SO LINGER, MNMHRERFM1ZZ 1 onoff IR —/NEE(E, FHHWE | linger N 0 8§
F i B EAR A (AR AEAD , SRS setsockopt BR%EL; A TH#E%E SO DONTLINGER
(2:H] SO _LINGER) , 1 onoff MiZ# B E N 0. WEFEMZE, Nzl EEREO
EJE A SO_LINGER &I [7] i 5 B 4F 0 FIZERE

(3) SO DONTLINGER, BOTH, #i/fK%, HFZEH LINGER.

WEZEIGE, WREHERRETRL2EREOCHAMRIEBHEES . ZETFN T
1 onoff & 0 % & SO LINGER &,

(4) SO KEEPALIVE, BOTH, #i/RK%, FHAM:RIB0EE 2 BFIE.

MR N— TCP E# % B 7 SO KEEPALIVE &5 )5, R e E A (BRiAH
2 A EEEED EEERHHMA T LEEEEERE, B4 RGESBINRN T KIE—
MBI AFIE I A3 40 DARS R 77 BRAS (IEH . RS RHABLE LA « 0 BN R iERE
CWT I, BAEERE O LR EMEEE <R B4 175 WSAENETRESET, Fff5 H#/EiR [
WSAENOTCONN.

ERZEM T, WMEENER D Z BISKH REAHIE RIE, X EWEE KA
KBt SN EZEOE L. VN, B2 FILREASELZEWE, i As KIxt
ARk, Bk, REFENE w7, BaARms—im EVREIE, Flin CPU Ka]
AN, SR TRAE AN G A 2 W B 2 i Lo

R EARH, FATSHE SO KEEPALIVE ETiFE T & A ERAM OBkl X, Dok
XM RE. HTFRGEHEBIANEERTIH 2 /P ARE—NEMSH, FHABERIEA N
(St i, PR G i ] (] B 2 8. 7 Windows 2000 Z R, Xoris 8] 8] B& 2 4 1945 ol
EERERAFHE, R MBS SE B FTA T AT ER O . £ Windows 2000
RHEZ EHEERSG T, X VO #4H| R % WSAToctl 5] A T — AR5 H|fY SIO KEEPALIVE
_VALS (£ MSTcpIP.h H5E X, fEZXFHIEE X 7 HARL—H /) WSAloctl kT 4
SIO RCVALL) , AJHESXBEANEROBENH “REFES)” ELLRIEREFEE [E] . %%
D EE/E I I B tcp keepalive G5H &% LU0 T -

struct tcp keepalive {
u long onoff;
u long keepalivetime;
u long keepaliveinterval;
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(B2, RAMIREIAER SO KEEPALIVE T i /& B &4 5 N 2 T - 8 i A il
L] COBREND RIREERNAE. BE LK TERMAT R, IERERELSAST .
PLIEH IR IEE .

(5) SO RCVBUF, BOTH, int#, KNENEE DR EABEWE X B KA.

ZEMXHIR/NE SO MAX_MSG_SIZE & 283 TCP & H R/NE K. MAHREFER LA
WA ERE O BHIEARFERZE WX AN, B2 setsockopt BTN FFAN U BH N AZ i $2{it
TiERK/DEERZ X, LA FRFERZETE getsockopt SRAS M SE PR 4k K128 v X K/
-

WK SO RCVBUF WE N 0, KSERWEIEELL Winsock BJEE# A, FHIFA
Aete M R 2 m R A MERE .

(6) SO SNDBUF, BOTH, int 2, NEANEEHWE/RDURIEZE M X FIRK/N,

ZEMXFIR/ME SO MAX_MSG_SIZE # EHE3 TCP & HR/PNE K MHEFER LA
WA ERE O BRIFEAR R RIEZ WX AN, B2 setsockopt FINHT FFAN U B N AZ i $240t
TERKANEERZ X, FATT LR REFEREDNEH getsockopt A M SE PR it i) 22 v [X
K/AME .

1 55 3 FEH SO SNDBUF B N 0 3 B F B ZE X &%, A4 Wk &% N i
BRI EEZRRIE APLARBY . (NARINTFEEHFR — N mERRIRS SFETFN, 4%
EHREBREOMREZMXEEN 0. FEFERE, XMPRSSETN ZEERNRIZEL
NEZ send ), MATELREMEFRF— N RISEETEREIT T N REREGAA.

(7) SO REUSEADDR, BOTH, #i/R%, RWEREOIE A CEMHRHE.

RGO, BEORTIEG E — N COEMHRHIER) . RATMIE, AFEFEREZBRXN
T <dbihb, i O>RXH, RGEBEAFE E i m i A 22 8 A 7 R — A i O 2
A4TH) . fEEAHHAERT, 27415 SO REUSEADDR #£7

H3C |, SO REUSEADDR iETE £ ) R IER S e = 2. URSH[BAEFTE
HEK, 2% 203 W0 AR T2 RXAREN bF TIME WAIT RRE) , XBRE
A J5 ] SO REUSEADDR i£T5, # 4 bind #{F#i <k WSAEADDRINUSE 4i%. [Fk, —
AT MR 55 2 dn A2 N 52 Xt i Wr v 11 fj5 F SO_REUSEADDR.

(8) SO RCVTIMEO, BOTH, struct timeval 5%, BT ¥ B HIEZEBGEIE .

ZIETH T — P HEEZE D AR R EE € —HERME. ZJAAER R, e
SO RCVTIMEO #5 € W} (8] A& A AR 2k, A mBOAH WS R A+ HiREIHR 10060

(WSAETIMEDOUT) .

(9) SO SNDTIMEO, BOTH, struct timeval 5%, FT i B 35 RKiEHBHHE.

ZIETH T — M HEEE DA RIERER E —MENE. [T KISRER, e
SO RCVTIMEO 45 & B [6] A 38 b R KX, R4 ok E0 At & 45 3 HR [ 45 R
10060 (WSAETIMEDOUT) &

L SO RCVTIMEO AfliftB] SOL SOCKET &I . T fIF FiEnr 7 A
TCP/UDP E#: N EIFEEEGEMN{E. T TCP £ 0O, BFEHE WEB RR%H%
202.119.24.32 (www.seu.edu.cn) , IFFHEFELE 10 B AR BIX F T3 K&k EE: X T UDP
B0, BFEITAHA 9999 5 N4 555540 UDP 3.
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FhkFdhHAAhFdhddET hrddhdAadrrHrhhddx ﬁﬁﬁlg.l SO ROVTIMEQ ** % %% %% &k & & & &Kk &k % kkkkk
#pragma comment (1ib, "ws2Z 32.1ib")

#include <STDIO.H>

#include <WINSOCKZ.H>

#define TCP
void HandleError (char *);

int main(int argc, char* argvl[])

{
WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);
DWORD begin, finish;

struct timeval tv;

tv.tv _sec = 10000;

tv.tv usec = 0;

int optlen = sizeof (tv);

#ifdef TCP
SOCKET sock = socket (AF INET, SOCK STREAM, 0);
printf ("TCP Test!\n");

struct sockaddr in to;

int len = sizeof(to);

memset (&to, 0, len);

to.sin addr.s addr = inet addr("202.119.24.32");
to.sin family = AF INET;

to.sin port = htons(80);

if (connect (sock, (struct sockaddr *) &to, len) == SOCKET ERROR) {
HandleError ("connect") ;
closesocket (sock) ;
WSACleanup () ;
return -1;

if (setsockopt (sock, SOL SOCKET, SO RCVTIMEO, (char *) &tv, optlen) ==
SOCKET ERROR) {

HandleError ("setsockopt") ;

closesocket (sock) ;

WSACleanup () ;

return -1;

char buf[100];
begin = GetTickCount () ;
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if(recv(sock, buf, 100, 0) == SOCKET ERROR) {
HandleError ("recv");
if (WSAGetLastError () == WSAETIMEDOUT) { el
printf ("WSAETIMEDOUT\n") ; @

}
finish = GetTickCount () ;

$else // NOT TCP!

SOCKET sock = socket (AF INET, SOCK DGRAM, O0);
printf ("UDP Test!\n");

struct sockaddr in local;

int len = sizeof(local);

memset (&local, 0, len);

local.sin addr.s addr = INADDR ANY;
local.sin family = AF INET;
local.sin port = htons(9999);

if (bind(sock, (struct sockaddr *) &local, len) == SOCKET ERROR) {
HandleError ("bind") ;
closesocket (sock) ;
WSACleanup () ;
return -1;

if (setsockopt (sock, SOL SOCKET, SO RCVTIMEO, (char *) &tv, optlen) ==
SOCKET ERROR) {

HandleError ("setsockopt") ;

closesocket (sock) ;

WSACleanup () ;

return -1;

char buf[100];
begin = GetTickCount () ;

if (recvfrom(sock, buf, 100, 0, NULL, NULL) == SOCKET ERROR) {
HandleError ("recvifrom") ;
1f (WSAGetLastError () == WSAETIMEDOUT) {

printf ("WSAETIMEDOUT\n") ;

}
finish = GetTickCount () ;

#endif

printf ("SEPRZFRTIE] (2BFP) : %d\n", finish - begin);
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memset (&tv, 0, optlen);
if (getsockopt (sock, SOL SOCKET, SO RCVTIMEO, (char *) &tv, &optlen) ==
SOCKET ERROR) {
HandleError ("getsockopt") ;
}
printf ("% BELFE) (ZF) : 3d\n", tv.tv sec);

closesocket (sock) ;
WSACleanup () ;

return 0;

vold HandleError (char *func)

{
int errCode = WSAGetLastError():;

char infol[eb] = {0};
_snprintf(info, 64, "%s: $d\n", func, errCode);
printf (info);

}

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

T2 e 1 a0t 45 3R 0l D

TCP Test! UDP Test!

recv: 10060 recvirom: 10060
WSAETIMEDOUT WSAETIMEDOUT
SEPREER IS [E] (Z8P) - 10516 LRSS E] (Z8)) © 10532
R BSANE (ZF) : 10000 WESFAFR A (£F) : 10000

19.1.2 IPPROTO_IP

(1) IP_HDRINCL, BOTH, #i/R&, {UEMH TJRIEEREH (SOCK_ RAW) .

mMERNHAERFAEREREKIP ERIPEU LA HRESRE BITHEAS IP EEANHKR
3, AR LA B iZETN TRUE. RAE 19.4 T XHZETHF T RN F#EIA

(2) IP ADD MEMBERSHIP, SET, strucip mreq 4%, HTFIMAZIEA.

ZIETH FREREMEED EREZOMA IP Z3E4H, hEEOWIRE AF INET it
3t HRA A SOCK DGRAM. FHA struct ip mreq 5# & 1T

struct ip mreq {
struct in addr imr multiaddr; /* IP multicast address of group */
struct in addr imr interface; /* local IP address of interface */

}i

HA imr multiaddr X TFTEIMAR 2 854 1) IPv4 Hulik; 10 imr interface /2 Az 1
i) TP Huhit, thnT LA E N INADDR ANY, RELEFHZIINED.
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(3) IP. DROP MEMBERSHIP, SET, strucip mreq Z# %, FTiBH L#EH. ZiEH
1115 IP. ADD MEMBERSHIP 240l
(4) IP. MULTICAST IF, BOTH, DWORD %!, # B/ EZERAMBED.

I[P MULTICAST IF D Fix BB A L. FixE 7T AP 2B HED)E,
Al as LU & RAE T 2 AR cLmeffis %, ZEDEH T2 /XFEN. optval &
BR— NS HKBEEIE, XN TAMEE DR IPva Hidhk. 77H inet addr BREUK —F &
FE 0 1P Hihl 413D Bl — N/ 5 KB EUE.

(5) IP. MULTICAST LOOP, BOTH, #i/R&, HT /8 HELEZE L 2R,

EEANRITEOL T, HAIE P SRHEEEN, MREXZEEORGHE T XZHEH, B2
a2 BB AR El— 2E#E O ——F[FE (loopback) . H¥iZiETI% A FALSE, K HH
R EAE A E EEE TR LR ATF .

(6)IP. MULTICAST TTL,BOTH,DWORD &, wB/iZWERE O 1P Z#HK  TTL
fH.

EERNTE T, ZREIRMR KM TTL {8 1. IP. MULTICAST TTL #70 A] F T2 HL
BUH WE M. 25k TTL ERR/DFS 2 2 3 8EE R R e, RAER R HE A AR R
AW B EE .

192 | #

HAVRIE, 1€ IPv4 PIROCHIER T =M Bk, T2 X T TCP RKik,
— A EREEERS R DEERTEE, A IR BRI BT ), AFEES
WAL R/OBES. Fit, MTApHERR, HAEE UDP B OA4 RLI #HMZ %,

19.2.1 WXWAIE

EERVNEAL T, UDP BN R ILERE #HIRSCH, 7E 19.1.1 WAHHAITERED B/
IS #% 2@ E SOL SOCKET—SO BROADCAST TR . @it TSR, ALl
RN T #EIE T BR A 2 T Y o

BOOL bBroadcast;
int optlen = sizeof (bBroadcast);
if (getsockopt (sock, SOL SOCKET, SO BROADCAST, (char *) & bBroadcast, &optlen)
== SOCKET ERROR) {
HandleError ("getsockopt") ;
closesocket (sock) ;
WSACleanup () ;
return -1;
}
if (bBroadcast)
printf ("Broadcast enabled default!\n");
else
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printf ("Broadcast disabled default!\n");

2P % “Broadcast disabled default!” . [Klitt, ERIE FER L, LA HLEH
SO BROADCAST &%, #F:

bBroadcast = true;
optlen = sizeof (bBroadcast);
if (setsockopt (sock, SOL SOCKET, SO BROADCAST, (char *) &bBroadcast, optlen)
== SOCKET ERROR) {
HandleError ("setsockopt");
closesocket (sock) ;
WSACleanup () ;
return -1;

}

BT PR BT LU A getsockopt BREUR Y & 5 BRI, fERIIHE A 7 SO BROADCAST
&, BRTPAKRIET R T (F N sendto =iz [A] 10013 &%, Bl WSAEACCES) :

struct sockaddr in addr;

memset (&addr, 0, sizeof (addr));

addr.sin addr.s addr = INADDR BROADCAST;// inet addr ("202.119.9.255");
addr.sin family = AF INET;

addr.sin port = htons(9999);

const char *msg = "Hello! Broadcast Test!";

int len = strlen(msg);

if (sendto(sock, msg, len, 0, (struct sockaddr *) &addr, sizeof (addr)) ==
SOCKET ERROR) {
HandleError ("sendto") ;
closesocket (sock) ;
WSACleanup () ;
return -1;

}

H.r INADDR_BROADCAST & Winsock & M HIH & OxfIfff, XN TR #E it
255.255.255.255. TEMAR, WATRI—PNETEME, JAMEHZR.T b, o268
fRI 21T #E bk 202.119.9.255 BF (RACRSRHMAET /) , Joie SO BROADCAST #ETiAb
T B AR RZ IR, WOy eeR %

AA AR, ERIE BRSO R EER UDP BUEMRAI K/ RH]. JEH Berkeley
FIN A R AR RS, (BERAEZEER Windows 2000 REEFANFEX M. AN
T IK Windows 2000 X K UDP & XCHIALHEE, 2 msg & X N—4> 2000 NFHT I len TR
{4 2000, A sendto FREL)E, [F7E 202.119.9 MELHI S — & EHL_E BT 28 W P 28 1 [0] i 45
Rk 19.1 M1 19.2 Frows.

A AE R, FHL EERORERIF MRS 1472 F35 R A IR UDP )30 528 M F i
(I IP 40 k3L MEEAT F—HRBIFEEEFR, FA#ERERWRIEH SR 2000 F
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7 UDP 3% (recvfrom iR [A1%{E 2000) .

{@ <captare? — Ethereal =18l =l
File Edit Caplure Display Tools  Help
|2 =] 6] SR % %] & D|HE X 8
Ma. . |Timea ]Snurca Dasztination JF'rcrtnu:-:uI Infc =
44 5,151071 202.119.9.70 202,119, 5,255 MENZ Mame guery WNB AITEAM-llho=
45 A.FS0F1A 922EEI03_ 00204 ced0lEs aodoooan. FEFEFFFEFFTT nerE= Eind name 202.11%.%. 2720
B 202,119, 50,255 Mama guary NE AITEAM-<lb:
47 7. 0z 202 .10 L2053 1P Source port: 14606 Destination port: S99%%
AR F.O011l=23 202.119.58,.1%0 202,119, 8,255 IP Fragmented 1P pPDtDCD] (prcﬂﬂ:UDP 0x11, off=1480)
40 7, 407775 Realteks_4d:ida:st Broadcast ARFP who has 202.112,9.17 Tell 202.119.5,39
S0 7410288 92233303, 0050badvef o 92Z23533C3, FEFEFFFEFFTT IPx Sar General Response
51 ¥.54p248  Foundryh _OS:ebihs Spanning-trese-(for-br STP Conf. ROot = Hl92/00:02:7e:d6:14:30 Cost = 14 PoOrt = Ox
G2 F.OT093T7 922333c3.00e0d ced 0105 00000000, FEFEFEFAET T NEIRK Find name 202.119.%,27<d0=
53 F.e47d71 Z0Z.119.9.F0 2071159, 8,255 NENZ MAME fuUery MNE ATTEAML1D:
Lg F.743063 202.110.0.112 202.110. 0,255 MENZ Mama guary NE WIRKGROUR<lex
55 F.744039 Intel_as:zo:Zb Broadcast ARP who has 202.119,9.,112% Tell 202.119.9.135
56 F.744142 p-Link_&6:bo:cd Broadcast LppP who has 202.11%.9.1127 7Tel1l 202.119.9.151
57 7.744185% Intel_%94:aa:ch Broadcast ARP who has 202.11%.9.1127 Tell 202.116.5.45
55 7744201 Thm_98:0e;dd Broadcast ARF who has 202.11%.9,112% Tell 202.119.9.133
50 FoT40217 Ihm_BE:s0:b7 EBroadcast ARP who has 202.119.9.1127 Tell 202.119,.9.245
a0 7.744233 D-Link_27:df:icF Broadcast ARP who has 202.119.9.1127 Tell 202.119.9.7F
A1 7.744248 =ircom_&f;32:45 Broadcast ERF who has 202.71%.9.112% Tel1 202,119, 2. 205
a2 F.744290 Realtaks_45:ec:57 Braadcast LRP who has 202.115.6.112Y Tell 202.119.9,31
G3 F.744305 Thm_Sh:1%:1b Broadcast ARP who has 202.112,9,112% Te11 202.119.9.222
64 F.7443200 1hm_Sh:5a:20 Brroadcast Lpp who has 202.11% 91127 Tell 202.119.9. 245
gi F.744335% Intel_94:abios Broadcast ARP who has 202.115%,.9.112% 7Tell 202.11%.9.15
GG F.744378 Intel_al:Za:fic Broadcast ARFP who has 202.11%.9.112% Tel1 202.11%9.92.213
AT T TANATN Doaltaks Adc-R=M1 [=Talu l=Ws =T it n] whn hac I02 115 O 1137 Toll 207 1160 3 0 -"I'
= | i~
@ Frame 47 (1514 hytes on wire, 1914 bytes captured) N
HEThernaet II, Src: O0:02:55:98:0a:7c, Det: ff:ff: Tf:fr:ff:ff
E Internet Protocal, Src Adde: 202.119,0,199 (202.119.9,10908), Dst Addr: 202.119.9,255 ¢(202.115.9,255)
F User patagram Frotocol, Sro Port: 1606 (160670, Dst Port; S99% (95990
Vi

I-

g
oS0
ENN]
o050
Qa0

LL-

Fiter|

{8 <capturer - Ethereal

File  Edit  Capiure  Display  Tonls  Help

19.1

UDP | #&# 3C A

=18 %

g =
g 5\E| x |&) O] #|s0] D] X 8
Mo, . | Time Source Desdination Frotocal | Info -
44 6,151071 202.119.5.70 202.115.9, 255 HEMS Hamz guery ME AITEAM<]1Dr
45 B, 7E0716  922333c].00e0dced0lah QLOOCO00, TEEFEF T neIrs Find name 202.119.9.27<20>
46 6.8593128 202.119.9.70 202.119.9, 255 HEMS Mames cuery NB AITEAM<lb:-
47 7000229 202.119,9.155 202.11%9,9, 235 UoF Source port: 1604 Destination port: 9999
7.011323 202 g, ¢ : 5 Fragmented I[P protoco (proto=Une Ox11, off=14807
49 7, 407775 Realteks_dd:Dpa:of Broadcast ARF who has 20z.119.%.17 1211 202.119.%.39
50 7.410288 922333C3.00300Dag7efsic 922333C3.TITFFFFFFFTT 1Px sap Gensral Response
51 7. 546746 Foundryn_09:eb:§s spanming-tres-Cfor-hr sTP conf. ROOT = &1S2/00:02:7Tedb:14:30 CosT = 14 POFT = Ox
52 F.9F093T  Q22333c3 . 00edced0lns 0noooooo, FEEFFTTTTITTT usIFE= Find name 202.11%.9. 272200
53 Foed7AT71 o 202.119. 9. 70 20211949, 255 KBNS Mams cuery ME ATTEAM1 B
54 FoF4309R3 0 202.119.9.112 202.109.9, 255 MERS Mame guery ME wIRKGROUP<Lle:
55 7.744038  Intal_a8:26:2Zh Broaccast ARP who has 202.116.2.1127 Tell 202.115.6.136
56 7744142 Dp-Link_66:b0icd Broaccast ARP who has 202,116,2.1127 Tell 202.11%,.6,151
57 7. 744185 Intel_94:aa:cd Broaccast ARP who has 202.119.9,1127 Tell 202.119.9.45
58 F.F44201 rhbm_SE:0e:ds Broaccast ARP who has 202.115.9.1127 Tell 202.119.9.153
59 F.744717 [bm_95:e%9;b7 Broackcast ARF who has 202.119.%.1127 Tell 202.11%.9, 245
a0 7744233 D-Link_27:dficy Broachkast ARF who has 202.112.9.1127 Tell 202.11%.9.77
6l 7.744248 wircom 8f:32:45 Broaccast ARP who has 20z2.119.%.1127 Tell 202.11%.9, 205
G2 F.744290 Realteks_43:eC:sy Broaccast ARF who has 202.119.9.1127 T1ell 202.119.9.31
A% 7.744305 rbm_Sb:1%:1hb Broaccast ARP who has 202,119.%.1127  71ell 202.11%.9.222
A4 F.FAA=220  Thm_Skh:5a:70 Eroaccast aRP who has 207 .119.2.1127 Tell 202.11%.9. 244
B F.744235 Intel_94:ab:ns Eroackcast ARP who has 202.119.9.112F Tell 202.112.9.15
Gb F.744378 Intel_ad:2a:sc Broaccast LRP who has 202.116.,9.112% Tell 202.116.0,2132
G7 7 FAAATA Doalteks Ad - A Froaceast =1=} whn bkas 102 116 0 19727 Ta11 A2 190 G o £
= | =
HFrame 48 (582 hytas on wire, 352 hbytes captured) A
HEtharnet II, Src: 00:02:55:0B:0a:7c, Dst: fFF:ff:ff:FF:ff:fF
H Intarnet Protocol, Src addr: 202.11%9,.0.19% ¢202,119.%9.1900, Dot addr: 202.116, 3,255 (202.116,.9.255)
A
= T
ca Y
¥ (] W 14] |
I % 00 TR %k
o ch 71 01 dd
a0 0D a0 g0 08 oo o fd 7 7

Filter ] |

19.2

7| Reset] appiy[[pata (ara), 526 byres

UDP ) ##t L B
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AT PAE H 4518, Windows 2000 REt o vF) #EEIE#HR 0 b, Bl #& 3k 3CT LR T4b
H#E O MTU. (B2, RS ERFRIABENE, | 3N RGN 2R R SCRR | E 1472

@ FALAA .

19.2.2 | #BIRSCAVIEW

I IR T EZAE SR E, € UDP E&EM)E, hepriim HEIAT, L
LR AR B, BT BT

SOCKET sock = socket (AF INET, SOCK DGRAM, O0);

struct sockaddr in addr;

memset (&addr, 0, sizeof (addr)):;

addr.sin family = AF INET;

addr.sin port = htons(9999);

addr.sin addr.s addr = INADDR ANY;

bind (sock, (struct sockaddr *) &addr, sizeof (addr)):;

int ret;
char buf[5000];
while (1) {
ret = recvfrom(sock, buf, 5000, 0, NULL, NULL);
if (ret == SOCKET ERROR) {
printf ("recvfrom: %d\n", WSAGetLastError()):
break;
}
else

printf ("recvd %d bytes\n", ret);

193 % 3%

W # 5 A EVIF E M2 THEFERIAR OHELEE. HHELE, HTHR
SCTTERE, F—MBAKETE X0, TREERES S BN, #0005 R BE A .
B K UDP R CSHEWENR RA M ARIZE AT, B2 5 E R H A AT W W A8 R v
ORI N R E 5. Fik, SUERREE BRSO #2550 P45 _E ) oAt FHLR
IEHIEIT. MEZHEAFRAEEET BN AR R, REFHAER T IXA R,

ZIEGAZE K3 19.1.2 ¥ IP. HDRINCL Z M BF A IR0, BATE LN A T X Lok 5
MIFEARTHEE, T B R IX L% T A o] B 10 1ib FE .

" HTSARAEZEORREESE, B EZEIMAET Winsock 1 BRA, R Kk Winsock 2 A< i
FAR BRI &L
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— R R R

SRR IT

R R T i%ﬁ;lg.z_ﬁ FEx XA FHF A A A XX XTI XX XA A XXX A XA X x X xx %

#ifndef MCASTLIB H
#define MCASTLIB H 1

#include <WinSockZ.h>
#include <WSZtcpip.h>

#ifdef  cplusplus

extern "C" {
#endif

int
int
int
int
int
int
int
int

mc join(SOCKET s, struct in addr *mcaddr, struct in addr *local if);
mc setIF (SOCKET s, const DWORD local out if);

mc getIF (SOCKET s, DWORD *local out if);

mc setTTL (SOCKET s, const DWORD ttl);

mc getTTL (SOCKET s, DWORD *ttl);

mc setLoop (SOCKET s, const BOOL flag);

mc getLoop (SOCKET s, BOOL *flag);

mc leave (SOCKET s, struct in addr *mcaddr, struct in addr *local if);

#ifdef  cplusplus

}

#endif

#fendif
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

21 P RARSEIL I T

E e S e S S T S o S f%ﬁ;19.2_3 E e S S S o b o e o

#$include "MCastLib.h"
// A Ilocal ifMAZ#HEHAmncaddr

int

{

mc join(SOCKET s, struct in addr *mcaddr, struct in addr *local 1if)

struct ip mreq mreq;

memcpy (& (mreq.imr interface), local if, sizeof(struct in addr));// local
if

memcpy (& (mreqg.imr multiaddr), mcaddr, sizeof (struct in addr));//
mutilcast group address

return (setsockopt (s, IPPROTO IP, IP ADD MEMBERSHIP, (char *) a&mreq,

sizeof (mreq)));

/] RBREROCEE SO

int

mc setIF (SOCKET s, const DWORD local out if)
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return (setsockopt (s, IPPROTO IP, IP MULTICAST IF, (char *) &local out if,

sizeof (local out if)));

// FREXZS #AR SCHI S 2 O

int mc getIF (SOCKET s, DWORD *local out if)

{
int len = sizeof (DWORD) ;
return (getsockopt (s, IPPROTO IP, IP MULTICAST IF, (char *) local out if,
&len));

// BEIIMHZRFHER AL LE, BN

int mc setTTL (SOCKET s, const DWORD ttl)

{
return (setsockopt (s, IPPROTO IP, IP MULTICAST TTL, (char *) &ttl,

sizeof (ttl)));

// RIS ZEROCHItELl fH

int mc getTTL(SOCKET s, DWORD *ttl)

{
int len = sizeof (DWORD) ;

return (getsockopt (s, IPPROTO IP, IP MULTICAST TTL, (char *) ttl, &len));

// Ja AEEZE Ik Z #R RO Al
int mc setLoop (SOCKET s, const BOOL flag)

{
return (setsockopt (s, IPPROTO IP, IP MULTICAST LOOP, (char *) &flag,

sizeof (flag)));

[/ FREUA b 25 F A [BDRZS

int mc getLoop (SOCKET s, BOOL *flag)
{
int len = sizeof (BOOL) ;
return (getsockopt (s, IPPROTO IP, IP MULTICAST LOOP, (char *) flag, &len));

// AMiEElocal ifEHFZHAmcaddr

int mc leave (SOCKET s, struct in addr *mcaddr, struct in addr *local if)
{
struct ip mreq mreq;
memcpy (& (mreq.imr interface), local if, sizeof(struct in addr));// local
if
memcpy (& (mreq.imr multiaddr), mcaddr, sizeof (struct in addr));//
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mutilcast group address

return (setsockopt (s, IPPROTO IP, IP DROP MEMBERSHIP, (char *) a&amreq,
sizeof (mreq)));

}

Eg e e g g e e e g o T e e e e e i e g e e e e e e e e g e e e e e e e e e e e e e g e e e e e e S

19.3.2 N ZBHIE

I Z $& A F R 2 1B HdE, BATPTEM T/ErT et 0 N R E R R )
—/ANUDP E# 0, ghAahig O, HHLE— R mc join REUIMAAANFIZHEH, A
B UEURERE T N Z 3B R B RAILR IP ERMEHREER EBWRER XM 2 17EH
Y L0 D2 M) UDP Eil H iz M R B EWCRIE B s D B B3R iR . — M SERE
Fl ¥R

struct sockaddr in local;

memset (&local, 0, sizeof(local));

local.sin family = AF INET;

local.sin port = htons(9999);

local.sin addr.s addr = inet addr("202.119.9.199");

// 8F5E<202.119.9.199, 9999>

if (bind(sock, (struct sockaddr *) &local, sizeof(local)) == SOCKET ERROR) {
printf ("bind: %d\n", WSAGetLastError()):

}

// 202.119.9.199p\NEHE4H226.1.2.3, <226.1.2.3, 9999>

struct in addr mcaddr;

mcaddr.s addr = inet addr("226.1.2.3");

if (mc join(sock, &mcaddr, &(local.sin addr)) == SOCKET ERROR) {
printf ("Join Multicast Group: %d\n", WSAGetLastError()):

}

// FRWCEIE, IR R B R A TR H #) il F)uDPIR 3L

char buf[6b];

while (1) {
memset (buf, 0, 65);
if (recvfrom(sock, buf, ¢4, 0, NULL, NULL) == SOCKET ERROR) {
printf ("recvfrom: %d", WSAGetLastError()):;
break;
}
else

printf ("recvd: %s\n", buf);
}

RIS ERE D sock IIAZIEA 226.1.2.3, B REZAHKEHR . 7THFME KT
R, HAH mc join REUNMAZIEAHR, NZESBE3RZAKIE ) “IGMP v2
Memebership Report” #k, Zik LES#AHNBITE EVLLL LB HSER. XHHEREE
Ja & NZAMER TEZ —. W& 193 fox.
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{& multicast.dat - Ethereal =7 =]

File  Edii  Capture  Display  Toolz  Help

i E=] 5

1 )| 5| % |e2| 8|+ 30| @35 &

Mo, . | Time Source Destination Fratocal  (Info &
36 4,877391 0.0.0,0 £33.237.2933, 231 OHCP DHCRP Discover - Transaction ID oxcies

¥ 5.1549bR3 202 019 9 10R/0 202119 9. 255 MNER name cuery ME SEICIS0<00>
a8 b.axiBEs 1 2dbal.du s e i aar

ST =y

CGHE

30 6,3385F2 (Cisco_3a:67:idc G CGMP Cis5co G
40 5.3751626 Foundry_09:eb:sf spanning-tree-(for-br sTP conf. R

" oUD Manadgement PO 0C0)
oot = §192,/00:02:7e:45:14:30 Cast = 14 Port = Oxf
41 5.410734  202,115.9,124 202.11%9,9.255 NEMS Mams guery hE UTIAD<O0> J

42 5,587388 Z02.110.9.181 02.119, 9,255 MNEN= fame Query ME SEICI0<00:

43 5589340 202 118 9. 158 2021019 9,255 MENS ilame cuery nE WORKGROUP <1 o>

A4 5. F77E12 202,010 0,200 202,116, 6, 255 MENE Mama cuary nE SL-2 e

45 5, F7B020 D-Link_S5:b0:cd Broaccast ARP who has 202.110.%, 2007 Tell 202.119.6,151

46 5,78813% 202.115.9.138 202.115,6, 255 MENS Mamz cuery MNE ADALAD<lh:

47 0.909862  202.115. 9,160 202,119, 5, 255 MENS Mams cuery ME SEICI0-<00:x

4F &, 034990 QUanTumD_cl ché: 58 Broadcast ARP who has 202.119.9, 1247 Tell 207.119.5. 744

40 5. 037129 Ouantumb_cl:hA:58 Eroaccast LRP who has 202.119.9.1027 Tell 202.119.5.244

S0 B laoeo? 202 116.G.018 202,116, 6, 255 NENS Mamz guery ME UTIAC=00>

5L 6.3238833 202,115,518 202,116, 6, 255 MENS Mamz guary ME SEICE0<00=

52 5.330251 202.110.59,188 202,116, 6, 255 NENS Mamz cuery MNE WORKGROUF-Lox

53 0.423045 202,119,952 202.119.9. 255 BROWSER Get Backup List Reguest

4 8.423076 202.115.9, 52 Z02.11%, 5,255 NENZ pams guery nNS wWoRKGROUP<L1hbx

5% 6. 535202 202.11G,9.138 02,119, 9,255 MNEN= mame guery mME Apalasclbz

ih B.EAOTEL 202 119,59 1/0 202.10%9. 9,255 MENS mlams cuery nME SEICI0<00 i
| ] F=

HFErama 35 (a0 hytes on wire, B0 bytes captured) A
H IEEE 202.3 Ethernet
B Logical-Link Contral
B Cizco Groupg Management Protocol

0oL ... = Wersion: 1

..o noon = Type: aoin £O0

cCount:: 1

Group bestination Address: C1:00:5e2:01:02:02 (0L:00:52:01L:02:02)

Umicast source Address: D0:02:55:08:0a:7c (Ihm_9E:0a:7c)

[/

I~ '
poon oL o0 0c dd od dd oo do d3 %3 6T Oc 00 18 33 a4 T S LY
oodd 03 00 00 oc 20 0L 10 A0 00 &l 0L 00 Se 0L 02 03 ..un . el h..
DOZ20 00 02 55 9B C& To 0O Q0 Q0 Q0 00 DO a0 00 00 Qo0 S Pl
DO30 00 OO0 00 00 O 00 00 a0 00 Od 00 DD L iae e aean

Bl 193 ImAZ#A

FEMMANT Z3EAZ 5, Sl MG —&E UDP NARRF I RFITR KB TET .
B, ATLAAESR, EHIT T ERMREIMAT 226123 Z1FAHE, BEAMISERIITE KK
1% 3]<226.1.2.3, 9999> bk 3R 3¢, B2 B K HE<202.119.9.199, 999913k 3L . 7F H ik UNIX
R, TTUCKHREREOSER Z2HE ARG AR 2 #EaE_ ErorEskE Nz Bk IES
TR CT e . [HREFE Winsock H1, XFrihb48E ARG (bind £ 10049 iR,
WSAEADDRNOTAVAIL) , WZURHESR SR YR Huhk 583 N B EIE Rt T 8.

EEEOXHN, TRAEREZAMIAH mc leave A%, HEHSETLZHEAH, WHE
19.4 Fizn o TR AL A HAEREIMA TiZ4H, B2 NZREE 224.0.0.2 (PrA R EHEE4)
&i%E “IGMP v2 Leave Group” 3.

19.3.3 XREXEZBHIE

WRARXOLZIER O TTLEMZ HEIREIR R E, AN —A2REHE RIEEE 2 R F
B, AEEGEEK UDP RCKEIF A sendto BB, MHE—RZER]2 B brtthht 2 £ 5%
H ik

B, MBEEFENZBBHEHITENR, 0 TTL A (TTL ERWE X K02 1ENH &
Gk RN TERD , BB LFLETEH sendto R B sE AN I E . W 19.1 Fins.

THMEFBOZE 7 2R KB TTL [EAMKEDRE, E4 TTL ESh 219 5, [
L& 226.1.2.3 RIE T HAE “Hello! ” .
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File  Edt  Capture Dizplay  Toolz  Help

B8] x &) SR 0] 1|5

Me. . | Time ]Snume 1Damhmhn |thtm ]mm -
[ I S 8 N LA [ R e e o L A PR P LB L L 13 o L L L 1 e D O R 7| N ) L B =1 = Wt L S R S R
27 ATOREEA Q2233303 D00 e 230l QRLIZI I TIFFTAATTTTT IFX SAP Gensral Response
28 4.70F730 9223333, D00 e6223 5] 92233303 FFFFFEAA T IPY SAP General Response
20 4, shoendx ALL—ROUTERS.MCAST. NET W2 Leave Group
30 4. Z2.11%5.9, 22 l.2.5 M F i emhership ousry
31 4.935125 192.165.1, 30 226.1.2.3 L vz membership Report
32 A4.935350 Cisco_3ahdide CEMP e 11 =] CisCo GrOUp Managemant Protocol
33 4.0938229 ghoma. seu. 2cu.<n phoenx TP 54528 » 1399 [PSH, ACK] Seq-15063577%8 Ack-3238B40005 Win-t
34 5.043587 phoenix ghome. sew. edu. cn TCF 1300 » 54528 [ACK] Seg=3238840005 Ack-190535787E wWin=54503
39 95.049705 922333C3, D0e0d cODaf 54 9223333 FIFFFEFF AT IFPx saP Gensral rReEsponse
36 5.268916 9273333, 00S0baeTelic 9REZII3CE. TIFFTOFTITTT 1F= sar Gensral response
37 5.4704%5 202.119.9.110 202.119. 9,255 MEMS mama guary ME WORKGROUR-D -
38 5.525433 D-Link_02:38:32 Eroadcast ARF who has 202.119.9.2157 Tell 202.119.9.05
3% 5.551a03 F4577900, DOOJ000D000L GLOOIOLD, FHFFTEft Tt NETIPX Find name WORKGROLUP<lcx
40 5.69T325 9223353c3, DOL0TcclbaTE ooooaooD, FEFFFerffife NBTIPx Find name LABORATORY<1lbz
41 & 220256 J02,.119,9,110 202.119,.9,295 MEMS Mame QuUery ME WORKGROUP-<1C -
[~ | I

=

H Frama 30 (&0 Inytes on wire, &0 ytes capturec)
@ Ethernet II, Src; DOidO:d3:3a:67F:idc, DSt 0Ll:0Q:5e:00:02:03
HInternst Protocol, Src Adde: 202.11%.5.1 (202.119%9.5.17, Dst Adde: 226.1.2.3 (226.1.2.3)
version: 4
Header length: Z0 byptes
HDifferartiated servicas Figld: Oxcd (DECP 0x30: Class Selector by ECH: Ox00)
Total Length: 28
Icentification: Oxz25F7 (&FL9)
B Flags: Ox00
Fragment offzet: 0
Time toa Tiwva: 1
Protocal: IGHMP (OxD20 -
Header checksun: Owxcdbac {correct)
Source: 202.119%.9.1 (202.119.%.10
Destination: 226.1.2.3% (2256.1.2.3)
H Interngt Group Management Protocol

= ]
D000 DL 00 5e Q1 02 03 0D 00 d3 34 67 de OB 00 45 <0 ..A..... .:d...E.
0010 DO 1c 25 F7 00 00 0L 02 oo ac ca 77 00 O1 22 @1 ..Hee... ... W

Q020 D2 03 11 ga 0a fl e2 01 02 43 00 00 00 ©0 00 00  ..ivuevin swaianns
QoE0 D0 g0 00 Q0 0D ad oD Qd 00 00 0D 00 i e

M] j@]ﬂ]]ﬂle: <capture> Drops O
194 B ZHA

-

=—=11

+*19.1 ZETTLE

TTL (& ok
0 Restricted to the same host
1 Restricted to the same subnet
32 Restricted to the same site
64 Restricted to the same region
128 Restricted to the same continent
255 Unrestricted in scope

SOCKET sock = socket (AF INET, SOCK DGRAM, 0);

// FREUERIA B 2 3R LT TLE MR ERES

DWORD ttl;

if (mc getTTL(sock, &ttl) == SOCKET ERROR) {
printf ("mc getTTL: %d\n", WSAGetLastError());

}

BOOL loopj;

if (mc getLoop (sock, &loop) == SOCKET ERROR) {
printf ("mc getLoop: %d\n", WSAGetLastError()):;

}

printf ("Multicast default: TTL = %d, LoopBack = %d\n", ttl, loop):;

// WEEZHTTLENN219
ttl = 219;

if (mc setTTL(sock, ttl) == SOCKET ERROR) {
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printf ("mc getTTL: %d\n", WSAGetLastError());

}
/] FZE#EH226.1. 2. 3RIEHIE

struct sockaddr in to;
memset (&to, 0, sizeof(to));
to.sin addr.S un.S addr = inet addr("226.1.2.3");
to.sin family = AF INET;
to.sin port = htons (9999);
char *buf = "Hello!";
int res = sendto(sock, buf, 6, 0, (struct sockaddr *) &to, sizeof(to));
if (res == SOCKET ERROR) {
HandleError ("sendto") ;
}
else
printf ("Send out %d bytes!\n", res);

HE 195 AL, I E 2 IEH 226.1.2.3 Kik T HIE “Hello! 7, HHLHE
K TTLAEC# W E N 219,

(@ <capture> - Ethereal =151 =l
Eile Edit Eapture Eispla:r Iu:u:uls ﬂelp
:: L]
|8 = x @] &R =5 ¥ D X G
Mo, . |Time Snurce Diestination !F'mmcul ilnfl:l i
| X
35 2, 685359 FouncryN_09: ek st Spanning-tree-(for-br sTP Caonf. Root = S192/00:02:7e:45:14:30 Cast = 14 Paort = OwdEl
37 2. 709520 phoenix R e Source port: 2662 Destination port: 9999
28 2LB1G9565 FO2.11%9 G148 2020196, 255 NENS Mafie guery NE UTIaoe?0x
39 2, B4E0YE 202,100, 9,244 202,115, 4, 255 MEMNS Mame guary MNE ADAsZ0x
40 2, 872973 Cisco_Ja:ovdc Broadcast ARF whao has 202.11%.9.143° 7Tell 202.119.3.1
41 3.,145099 202,119,9.3 202,119, 9, 255 NEMS MAME guery MNE SEICI0<00>
42 3.18048] Chisco_satedids Broadcast ARP who has 202.11%.%9.144% Tell 202.11%.5%.1
42 3,406014 202,100, 9,160 202,118, 6, 255 MENS Mame guery WNBE SEIC30<00=
44 3, 453863 Cisco_3ai67;do CEVIP CGME CIsCO Group Management Frotocol
45 3.574AAG Z0Z.110.0.198 202.119.9. 255 EROWSER RefUesT ANNOUNCEmENT DEGROLP
4g 3, 574802 202,.110,.5,108 202,115, 4, 255 BAOWSER HOST Announcement DEGROUP, workstation, Server, SQL Server,
47 3,575129 202,11%,9.125 202.119,9, 255 BROWSER Local Master announcemert DBSROUF, workstation, Serwver, S0l
48 3.5045058 Z02.11%9 . S_244 202119 G, 255 NENS Mafie gquery NE aDasc20s-
49 3, 723603 202,119, 5. 34 202,119, 9, 255 BAOWSER Request Announcement ADAHP
S0 3. 724949 202,119,524 202.11%.9, 255 BROWSER Local Master amnouncemert ADSx, workstation, Server, HNT Wor ;
-1 | [

-

HEthernet II, Src: O0:02:55:98:0a:7c, D=t: OLl:00:5e:0l:02:403
B Internet Prococol, src addr: phosnis (202,109 9. 1990, D€ addr: 2Z6.1.2.3 (2Z6.1.2.30
varsion: 4
Header length: 20 kbytes
Aoifferentiated services Fleld: Ox00 (oscP Ox00: pefau’lT; ECM: 0x007)
Total Length: =4
Identification: 0x95d7 (38359)
AFTags: OxoO0
Fragment affset: D
TIiHE to [qwel 219
Frotocol: UDP (OxllD
Header checksum: OxSlb0 Ccorrect))
Source: phoenix [202.110.G,100)
Destination: 226.1.2.3 (226.1.2.30
@ user patagram Protocol, Src POPT: 2662 (2662, DST POFT: S99 [9939)

Data £h kbytes)

-

[~ I
o000 01 Do S5e L 02 o03 00 02 55 @8 DA 7o 08 00 45 00 ER g [ ] i
O0ln o a0 22 95 oF o0 0o II 11 91 bo ca 77 09 cF 22 ol .”....l. U 1T
o020 02 D3 na 66 27 oF o0 op T2 26 48 BY & 6BC 6T 21 Lo F L. L&HeTTa!

o I

Fi"i“ _..-fj E‘ﬂ"ﬂme to live (ip. i, 1 hyte
195 RiEZHMRL

194 RieEBIE0 Hf2

JR6ER: O (SOCK RAW) MIFEF#TH A B T LS IPAICMP/IGMP LA K4 i&EHRFIK 1)
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IP R CHIThEE . Z5-&EB D& IP. HDRINCL HIf#FH, 7 LLScIl—sem &2, MRERF .
R A EEOREASENT .
(1) BL AF INET + SOCK RAW +IPPROTO XXX AZ¥b@EiEERED, T

SOCKET sock = socket (AF INET, SOCK RAW, protocol);

H.A protocol J§ IPPROTO_XXX EHI TN A FE, @1 IPPROTO_ICMP 55, —MAfE
N0,

(2) B FEIEF LT WE [P HDRINCL &I,

(3) WRAA T bind KE, A WZSFYEE B R E A% RSCRIR AL, 96 @ i)
Fvm OS5 REEREODEAEMEN; WRIAMT connect MR, A RBERBEH connect
IR IE B SC A =8 AR AT AR EERE T (X connect BREMN H T LEEEEDRIWHE I
17.6.6 %1) . —M&EH T, JFIREE DA bind A connect BREL.

(4) HEHE, WEABH IP HDRINCL, FR4NH#ER T P k2 A BHE
N TR ERAML 1P 3k, (HEHAH IPv4 i EFB S LRI LEANIZER. fEIP Lk
AR, WMEREEEGRIM (F ICMP) , B4 W20 N R T IR 4

(5) AR KZERE, W sendto KiEHHE. T EFERZE, 76 IP HDRINCL &S F B
(IREKBH, ANZESH sendto B HArkbht BF03EFEAE P L H K IP Hhht+BD ,
R sendto H 1) HArHibEZ 4 to S5FrERR IP fikH HY B Bk 7B AR, AANMHAERA
REIEH TAE. NMABEIEHR TIE? AT —1+ ping BBHFRM—ARL: 7EMHIE IP KA
A 202.119.9.242 {1 Bk, fEVAR sendto I to %% AN 202.119.9.99, EZKAYR LK
19.6 Fi7~ .

& =capture > - Ethereal TS =18/ =
FI|E Edli Camure Dlsplay Tl:u:uls Help

Time Source Desunaunn ! F'mtu:u:ul i Info =

EuS 15 9!’39345 Fu:lundryM_D'Ei eh:if Sparlmng —tree- (for-hbr Fl'P Conf. Root = 8192;’&[) 07:7e:46:14:30 Copst = 14 Port = Owi

56 16. 7160 ECho £ping) regues

Eu?" 16. 241245 2(]2 11'3 G.151 213'2 :Ll'} 5. 255 E:FlD'w'SER Erowser Clection Request

88 17.247741 phoenix 202.11%9, 28,183 TR 4246 > 5000 [3re] seq=7F926375 ack=0 win=653535 Lan=0 mzs=]

£ 17 248122 202 1149 .2E.143 phoenix TR 5000 > 4246 [RET, ack] Seq=0 Ack=TFaZa57A win=0 Len=0

FOOLF. 719053 phosnix 202,119, 28,183 TCR 4246 = 5000 [SYNM] Seq=7r926075 Ack=0 wWin=03535 Len=0 MS5=]

Al 17, 720331 202,119, 26,1593 phoendx TCP SOD0 > 4246 [RST, ACH] Seqg-=0 Ack=7r/926576 win-0 Len-=0

72 17.84T7TF20 202.11%.9.151 202.119.9,255 ERCWSER Local Master announcement =L, workstation, Servar, =olL Ser

73 17.908221 Foundryn_D9:eb:sf spanning-tree-(for-br sTP corf. ROOT = 8182400:02:7e:d8:14:30 COsT = 14  POrT = O

74 18,227E822 phosnix 202.11%, 28,1683 TCR 4746 2 000 [SvYH] Seq=77rozai7i Ack=0 win=6i535 Len=0 MSS=]

73 18.2253091 202.11%. 26,153 phioenix TCP S000 > 4246 [R3T, ACK] Seg=0 Ack=T7F226376 win=0 Len=0

Fo 18.5080er 202.119.0,22] 202.119,0, 255 HERS Mame guery ME wWRADzD0:x

F7O1B.BF4BEF WZ2333C3.00204C3d300F Q223333 FETTITTETITT [P sap General Responss

78 16.146122 2021169 219 021169255 ERCWSER Host Announcement YIW, workstation, =erver, MT workstatior

FOOl9 25771 202.019.9.222 202,119, 9,255 HE RS Mame query NE wWRaD<his y!
[T I -

E||=r'ame i (42 hyl:es uly w‘lr‘e 42 I::nyl:es captur‘ed) &

= 0002 TR = - - c
EIInter'nE't F'r'u:l'tu:lcn:\'l Sr'c Addr' phu:uemx (ECIE 119, 9. 199) Ds‘t Adu:lr' bigzhat €202.119.9.242)
version: 4
Hzader Tength: 20 hytes
Hoifferantiated services rFleld: 0x00 (OscP Ox00: pcefaulc: ECH: 0Ox007
Total Length: 28
Identification: dxd4d2 {12341
B Flags: CxDO
Fragmsnt offset: 0O
Timz to Tiwve: 255
Protocol: TCMP COx01) -
Header checksum: =067 (<orrect)
sgurce:r phoenix (202.119.9.109)
pestimation: hgzhal 202.119.9, 2420
Bl Tnternet Control Message Protocol

e

¥
0020 09 'FZ DE CICI ea o7 05 Bc CIEu EIC ..........

M' j ‘@Imuahemat fath], 14 bytes
& 19.6 IP HDRINCL #E5 iz

| I —
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WEFEMRZ, £B 196 # hqzhai FHL (B 202.119.9242) H MAC Hiik N
00:40:05:43:55:¢6. A LFFFHEEAFERE? HAEH Windows ) ping @74 : ping
202.119.9.242 / ping 202.119.9.99; R/FHIAfT 4 arp —a, BH HHIIEFHR) IP-MAC XF RN
& 19.7 Fi7s e

Dz“Documents and Settings“Administratoravp —-a

Interface: 202.119.9.199 on Interface Bx1688008483
Internet Address Physical Address Type
282.117.9.1 i3-dB@-d3-3a-67—-dc dynamic

282.11%9.9.99 B8-48-B5-43-55-eb dynamic
292.119.9.242 BE-86-29-5h-5a-21 dynamic

J:sDocuments and Settings“Administrator>

19.7 HSER) MAC Hhhk

BATTCLEH, EXMIER TN #HEFEREEIEWF R MAC Hibkg to Huhbx g
MAC Hihik, 1 HAx IP #ihb2EE ) IP kB EHE, BEAILE. X2 LN EF AR IER
TAER R

(6) A FHEW R recvirom #ULEHE . HA ICMP. IGMP LA K NZASBE IR I il 7
B TP iRk Wik b n R ihERE 1.

TH T AW LR RN BIRGERE DR

19.4.1 Ping 2%

ping &7 /& H R {) R a5 B O A SR8 7, it ‘e mT P T ## TP HDRINCL 3 T5 ) 43 F A
Wi 41 4% TP, ICMP #k. FBIFRIERMFEW T :
(1) BLAF INET. SOCK RAW F1IPPROTO ICMP NZS¥f|EFRIGERED.
(2) JZH IP HDRINCL &1 .
(3) WiEECH TP k& ICMP ik, FTEFERERZE ICMP $iz SCH AR50 A0 4 20 i M 2t
EitE R4
(4) Ki% ICMP Echo R, FHMEMr. E7~iR[FEIf) ICMP Echo Reply # .

ol e e e e e e o e e e e e e e o e e o e e e e %_%J# 19 3 Plﬂg ol e ol e i o e e e e e e e e o e i e i o e e o

1 #pragma comment (lib, "ws2 32.1ib")

2 #include <STDIO.H>

3 #include <WINSOCEKZ.H>
4 #include <WSZ2TCPIP.H>
5 #include <PROCESS.H>

6 // The IP header

7 typedef struct iphdr {

8 unsigned char ver hlen; // version & length of the header



10
fir
11
12
13
14
15
16
17
18

19
20
21
22
23
24
25
26
277

28
29

30

31
32

33
34
35
36

37
38
39
40
41
42
43
44

unsigned char

unsigned short

unsigned short
unsigned short
unsigned char
unsigned char
unsigned short
unsigned int

unsigned int

} IPHeader;

tos;

total len;

ident;
frag and flags;
ttl;

proto;
checksum;
sourcelP;

destIP;

// ICMP header structure

typedef struct icmphdr

{

unsigned char
unsigned char
unsigned short
unsigned short
unsigned short

} ICMPHeader;

tvype;
code;
cksum;
id;

sed;

#define ICMP ECHO REPLY
#define ICMP ECHO REQUEST

#define PACKAGE SIZE

#define xmalloc(s)

#define xfree (p)

void usage();

sizeof (IPHeader)

HeapAlloc (GetProcessHeap (), HEAP ZERO MEMORY,

//
//

//
//
//
//
//
//
//

F19FE EFEOEM

Type of service, 8 fi

total length of the packet, 16

unique identifier, 16 f{iI

flags, 16 fi
8 fir

protocol (TCP, UDP etc), 8 fr
TP checksum, 16 {i

32 £, YR Ip Hbiht

324z, HE 1P Huht

+ sizeof (ICMPHeader)

HeapFree (GetProcessHeap(), 0O,

void HandleError (char *);

void FillPackage (char *, unsigned long, u short);

USHORT CheckSum (USHORT *, int);

int main(int argc, char* argv[])

{

unsigned long dstIP;

BOOL bBroadcast
if (argc == 2){

dstIP = inet addr(argv[l]);

= false;

if (dstIP == INADDR NONE) {

usage

()

(p))

(s))
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return -1;

46 }

47 }

48 else

49 if (argc == 3){

50 if(strcmp (argv[1l], "-b") !'= 0){

51 usaage () ;

52 return -1;

53 }

54 bBroadcast = true;

55 dstIP = inet addr (argv[2]);

56 if (dstIP == INADDR NONE) {

57 usage () ;

58 return -1;

59 }

60 }

61 else{// argc != 2, 3

62 usage () ;

63 return -1;

64 }

65 int pid = getpid():

66 WSAData wsaData;

6/ WSAStartup (WINSOCK VERSION, &wsaData);

68 SOCKET sock = socket (AF INET, SOCK RAW, IPPROTO ICMP) ;

69 if (sock == INVALID SOCKET) {

70 HandleError ("socket") ;

71 WSACleanup () ;

12 return -1;

13 }

74 BOOL on = TRUE;

75 if (setsockopt (sock, IPPROTO IP, IP HDRINCL, (char *) &on, sizeof (on))
== SOCKET ERROR) {

76 HandleError ("setsockopt") ;

77 WSACleanup() ;

78 return -1;

79 }

80

81 struct sockaddr in to, from;

82 memset (&to, 0, sizeof(to));

83 to.sin_addr.s_addr = dstIP;
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84 to.sin family = AF INET;

85 int len = sizeof(to);

86 // AN REAFH malloc, HH malloc 4ECHF, AFIHA socket API @

87 // W sendto W&k 10004 #ix, BIZAABARS TR (H malloc 31#)

88 char *buf = (char *) xmalloc (PACKAGE SIZE);

89

90 struct timeval tv;

91 fd set readSet;

92 BOOL bError = false;

93 for(int 1 = 0; 1 < 3 && !'bError; 1i++)/{

94 printf("ping %s ... %d\n", inet ntoa(to.sin addr), i+l);

95 FillPackage (buf, dstIP, (u short) pid);

96 if (sendto(sock, buf, PACKAGE SIZE, 0, (struct sockaddr *) &to,
len) == SOCKET ERROR) {

977 HandleError ("sendto") ;

98 break;

99 }

100 while (1) {

101 tv.tv_sec = 3;

102 tv.tv _usec = 0;

103 FD ZERO (&readsSet) ;

104 FD SET (sock, &readSet);

105 int res = select(sock + 1, &readSet, NULL, NULL, &tv);

106 if (res == SOCKET ERROR) {

107 HandleError ("select") ;

108 bError = true;

109 break;

110 }

111 if(res == 0){

112 if ('bBroadcast)

113 printf ("time out!\n");

114 break;

115 }

116

117 if (FD ISSET (sock, &readSet)) {

118 memset (buf, 0, PACKAGE SIZE);

119 memset (&from, 0, sizeof(from));

120 len = sizeof (from);

121 if (recvfrom(sock, buf, PACKAGE SIZE,0, (struct



TCP/IP il 2 M 48 gmFEH AR

sockaddr *) &from, &len) == SOCKET ERROR) {

HandleError ("recvifrom") ;

bError = true;

break;
125 }
126 IPHeader *pIPHdr = (IPHeader *) buf;
127 ICMPHeader *pICMPHdr = (ICMPHeader *) (buf +

sizeof (IPHeader)) ;
128 if (pICMPHdr->id == htons((u short) pid)
129 && pICMPHdr->seq == htons((u short) pid)
130 && pICMPHdr->type == ICMP ECHO REPLY) {
131 printf ("Echo Reply From %s.\n",
inet ntoa(from.sin addr));

132 if (!bBroadcast) break;
133 }
134 }
135 }// end of while
136 }// end of for
137
138 xfree (buf) ;
139 closesocket (sock) ;
140 WSACleanup () ;
141 return O;
142 }

143 void FillPackage (char *pData, unsigned long dstIP, u short 1id)

144 {

145 memset (pData, 0, PACKAGE SIZE);

146 IPHeader* pIlPHeader=(IPHeader*) pData;

147

148 int nVersion = 4;

149 int nHeadSize = sizeof (IPHeader) / 4;

150 unsigned long srcIp = inet addr ("202.119.9.199");//ibArelEH
INADDR ANY;

151 unsigned long destIp = dstIP;

152 pIPHeader->ver hlen = (nVersion << 4) | nHeadSize;

153 pIPHeader->tos = 0;

154 pIPHeader->total len = htons (PACKAGE SIZE);

155 pIPHeader->ident = htons(1234);
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156 pIPHeader->frag and flags = 0;

157 pIPHeader->ttl = 255; _
158 pIPHeader->proto = IPPROTO ICMP; @
159 pIPHeader->checksum = 0; '
160 pIPHeader->sourcelIP = srclp;

lel pIPHeader—->destIP = destlIp;

162 /* the below can be ignored */

163 pIPHeader->checksum = CheckSum( (USHORT*) pData, sizeof (IPHeader)):;

164 ICMPHeader* pICMPHeader=(ICMPHeader”*) (pData + sizeof (IPHeader)):;

165 pICMPHeader->type = ICMP ECHO REQUEST;

166 pICMPHeader->code = 0;

le7 pICMPHeader->cksum = 0;

168 pICMPHeader->id = htons(id);

169 pICMPHeader—->seq = htons (id);

170 pICMPHeader—->cksum = CheckSum( (USHORT*) ( (char*)pData + sizeof

(IPHeader) ), sizeof (ICMPHeader)):;
171 }

172 USHORT CheckSum (USHORT *pUShort, int size)

173 {

174 unsigned long cksum=0;

175 while(size > 1)

176 {

177 cksum += *pUShort++;

178 size —= sizeof (USHORT) ;
179 }

180 if (size){// size ==

181 cksum += * (UCHAR*)pUShort;
182 }

183 cksum = (cksum >> 16) + (cksum & Oxffff):;
184 cksum += (cksum >>16);

185 return (USHORT) (~cksum) ;

186 }

187 void usage ()

188 {
189 printf ("usage: ping [-b] hostIP\n");
190 printf ("notes: WIR ping /| #EHLHELAUIN-b, BN TCEB R EESH . \n") ;

191 }
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192 volid HandleError (char *func)
193 {

194 int errCode = WSAGetLastError();

195 char info[65] = {0};

196 _snprintf (info, 64, "%s: $d\n", func, errCode);
197 printf (info) ;

198 }

EE e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e i e e e e e e e e

5 6~181TEX T IP k45 IPHeader .

% 19~27 175 X T ICMP # 33k 45+ ICMPHeader .

55 28~29 47 L T Hi/ M & ICMP_ECHO REPLY A1 ICMP ECHO REQUEST, 435Xt

. ping 18 &% SCH ping HI1E K 3,

% 39~64 171 ping B2 P HIBIAZ 4, 05 HhrHblk dstIP F1“-b "7 ##5 & bBroadcast.

% 65 1TIREUCYENHER ID 5, K HIKES pid.

H 66~67 ITHIUEA winsock.

5% 68~73 1THIE ICMP th i REIK RGBSR .

2 74~79 17 setsockopt k%L, /5 H IP HDRINCL %7

55 93~136 {TiELL KiXE =K ping & RIK L, FroamH HBERBIR M Z .

O 95~99 47, AH FillPackage 37 ICMP X, REHHKIE.

O 100~135 17, while()fE¥, FHTHEWORE P EHR L. 2 Bl EETE &R
Wi, REAARRRFEBRE-D M ASEUE 5T LA £ M B R I% ping 1HRIRC, —
RIEREETR B 2NN R 3.

< 101~11517, NLH select FRBIHAT EEERAE . 2 select i I Ui BA AT A5 M) B 3l SCHT
iB 1 while 7E .

& 117~134 17, AR, FHFaEHsiAN ICMP NM2& Rk .

55 138~141 TR EIR, 45 winsock F)# I FB HFZEF .

% 143~171 1T FillPackage PR%L, MBIFEMARIBis IP FIHESSE, H2E ping &K

L.
%5 172~186 4T CheckSum PR %, 1HHER CHIELAE .

19.4.2 WinSniffer 12F

WinSniffer & —/MEj 2 ML EAREEEE, HATFERERER DM WSAloctl HKEH
SIO_RCVALL &R A . BT %ERFE, KLl “ W48 From JEHhE” gk 250 A5
E M 287 O E R BIR FrA #Hik 3C.

WSAToctl 2R %2 F% ioctlsocket. setsockopt/getsockopt Z #hH) 5/ —NERE DR A/ LTI E
A, AT RESREENERED LREEETSH. RE0E LT

int WSAToctl (
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SOCKET s,

DWORD dwIoControlCode,

LPVOID lpvInBuffer,

DWORD cbInBuffer,

LPVOID l1pvOutBuffer,

DWORD cbOutBuffer,

LPDWORD lpcbBytesReturned,

LPWSAOVERLAPPED lpOverlapped,

LPWSAOVERLAPPED COMPLETION ROUTINE lpCompletionRoutine

) i

Hri s RARFLHHEAERZOXN S dwloControlCode & #IiS; IpvInBuffer /&% A2 [X
fekt, TR R /K AL VA, 0] G2 45 14K 5 dwloControlCode %1 3 ; cbInBuffer & lpvInBuffer
1K /N9 0 lpvOutBuffer /2 % 22 4 X ; cbOutBuffer /& IpvOutBuffer [ K /)y ;
IpcbBytesReturned F TR 17 LFrE) % H 5717 %L; IpOverlapped #11 IpCompletionRoutine 1% T
HEEENO, 7516 ESLEMTREIRE.

M Windows 2000 #Z, Winsock2 #73 T 1R % WSAloctl #{/Ff%n SIO RCVALL. SIO_
RCVALL MCAST. SIO RCVALL IGMPMCAST. SIO KEEPALIVE VALS. SIO ABSORB
RTRALERT. SIO UCAST IF. SIO LIMIT BROADCASTS. SIO INDEX BIND. SIO
INDEX MCASTIF. SIO INDEX ADD MCAST. SIO INDEX DEL MCAST. WinSniffer ¥/
A7 H A SIO RCVALL &I, {HEH N AR E A e € Mg D F g 1P k30 %
I HEH T AF_INET Hihb e+ 5 4AE8: O+IPPROTO IP ¥, 3F B A& LA ihfE &
TSP E AL P 2882 1, 2 e A e 4 FH B AC ik INADDR_ANY.,

BRI

(1) L AF INET. SOCK RAW #1IPPROTO IP NS &EFEIAERE.
(2) 4fEAHihE 202.119.9.199.
(3) A WSAloctl #% & SIO RCVALL SN TRUE.
(4) #l. BTG RmE o thE R TEEERRE, HTRIMNAXL Pk, EF
R TR/ X, R R SCH recvirom BR %R [B] WSAEMSGSIZE iR & 54
IEE /T
H T RPN BONRE, AR ERIT M.

i e Y ﬁﬁlQ.d Winsniffer *****x&*xF Xk F X d A h A hFx A hrhxhh*

#pragma comment (1lib, "ws2 32.1ib")

#include <STDIO.H>
#include <WINSQOCKZ2.H>
#include <MSTcpIP.h>

// The IP header

typedef struct iphdr {
unsigned char ver hlen; // version & length of the header
unsigned char tos; // Type of service, 81l
unsigned short total len; // total length of the packet, 16{if

G
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unsigned short ident; // unique identifier, 16f{iI
unsigned short frag and flags; // flags, 16fi

unsigned char ttl; // 84L
unsigned char proto; // protocol (TCP, UDP etc), 8fi
unsigned short checksum; // IP checksum, 16fI
unsigned intsourceIP; J// 3241, VRIPHuHE
unsigned intdestIP; // 32460, HEJIrHhhE
} IPHeader;

#define PACKAGE SIZE sizeof (IPHeader)
#define xmalloc(s) HeapAlloc (GetProcessHeap (), HEAP ZERO MEMORY, (s))
#define xfree (p) HeapFree (GetProcessHeap(), 0, (p))

BOOL WINAPI CtrlHandler (DWORD dwEvent) ;
volid HandleError (char *);

BOOL g bExit = FALSE;

int main(int argc, char* argvl[])
{
if(!SetConsoleCtrlHandler (CtrlHandler, TRUE)) {
printf ("SetConsoleCtrlHandler: %d\n", GetLastError());

return -1;

WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);
SOCKET sock = socket (AF INET, SOCK RAW, IPPROTO IP);
if (sock == INVALID SOCKET) {
HandleError ("socket");
WSACleanup () ;

return -1;

struct sockaddr in addr;

memset (&addr, 0, sizeof (addr));

addr.sin addr.s addr = inet addr("202.119.9.199");

addr.sin family = AF INET;

if (bind(sock, (struct sockaddr *) &addr, sizeof (addr)) == SOCKET ERROR) {
HandleError ("bind") ;

int on = RCVALL ON;
DWORD num;
1f (WSAIoctl (sock, SIO RCVALL, &on, sizeof (on), NULL, O, &num, NULL, NULL)
== SOCKET ERROR) {
HandleError ("WSAIoctl Set");



char *buf =
struct sockaddr_in from;

int fromlen;

while (!g bExit) {
memset (buf, O,
memset (&from, O,

fromlen = sizeof (from);

if (recvfrom(sock, buf, PACKAGE SIZE, 0, (struct sockaddr *) &from, &fromlen)

== SOCKET ERROR) {
1f (WSAGetLastError ()

F19FE EFEOEM

(char *) xmalloc (PACKAGE SIZE);

PACKAGE SIZE);

sizeof (from)) ;

| = WSAEMSGSIZE) {

HandleError ("recvirom") ;

break;

switch(( (IPHeader *)

case IPPROTO ICMP:
printf ("ICMP From %s\n",
break;

case IPPROTO IGMP:
printf ("IGMP From %s\n",
break;

case IPPROTO TCP:
printf ("TCP From %s\n",
break;

case IPPROTO UDP:
printf ("UDP From %s\n",
break;

default:

printf ("UnKnown datagram From $s\n", inet ntoa(from.sin addr));

xfree (buf) ;
closesocket (sock) ;
WSACleanup () ;

printf ("Stopped!\n");

return 0;

buf) ->proto) {

inet ntoa(from.sin addr));

inet ntoa(from.sin addr));

inet ntoa(from.sin addr));

inet ntoa(from.sin addr));

BOOL WINAPI CtrlHandler (DWORD dwEvent)

{

switch (dwEvent) {

)
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CTRL C EVENT:
case CTRL LOGOFF EVENT:
case CTRL SHUTDOWN EVENT:
case CTRL CLOSE EVENT:
printf ("Stopping...... \n");
g bExit = TRUE;
break;
default:
return FALSE;

return TRUE;

vold HandleError (char *func)

{
int errCode = WSAGetLastError();

char info[6b] = {0};
_snprintf(info, €4, "%s: $d\n", func, errCode);
printf (info);

}

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
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X T ARG 2 mdnfE i 5, 2w O EhEi i, A PRS2 gtz A A
F. MWE 20 =2, BRATPHEJLFE LA UDP/TCP fRSS 251 R 28811, FExTHab T fe
T TENBEARRARSS W H 28T, B5E7E 20.1 T BN B2 R ERERNELR MR, 7
R F Ay B BIEAL UDP IRS28. 3K UDP IRS2%. 1548 TCP RSB 213t & AR S5 22 i 1%
%

20.1 2 &A2%HAE

HERHKE, APREEERENA Winsock MmN, £ERERERZM%ESR
RIS BIBOR, BRI AITHE I AFEL R4 . 20.1 T E VR i g — &z,
LA R e i 47 o] BRI A2 R 25 .

201.1 ZkF=ER0E
Windows API {2t T Z M REEE O LIGIELE, KB EANMAHYF R beginthread BR %L .

unsigned long beginthread( void(  cdecl *start address ) ( void * ),
unsigned stack size,

void *arglist );

start_address: HASEL, FrOIEMIHFT LT ERATE TIERBRRGHAE.
stack_size: IAZE, FEEFRFIRD, WATLLRER 0.

arglist: T BEAIBAHERENSHFE, 77N NULL.

REME: MRLECIERDY), RECREIFCELENAIN; BNURE-1, kRS
2 H3)i%E ermo {H.

ff ] beginthread BREQBELRELEFTHHER. BAEX N IT/ELERE, ERMT:

vold WorkThread (LPVOID lpParam);

Z R EHIR BE VSR voide FFA LR T/EREEA —4 32 (i ASE, MR
AT DL E kA% 3508, W accept IR [AIf¥) SOCKET A8 (AJF L& u int K% , (HEZH
AR — M SRR . FEE, BRI TUIEIELIE T

HANDLE hThread = (HANDLE) beginthread (WorkThread, 0, hIOCP);

INREVELAE T, AR BIHTLIER AR
FATTAT LA A _endthread BRECRE KA, HE —BMATEIAM: JLEREBEITE

QQaaQ
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BB A ZEE. endthread BRESBMERE S5 HAREIRIFEIRALEAWN, Fik
WAZEIL: X T beginthread pREEIERKIZLE, ANE A CloseHandle p& R < AR [B] HE) #E
X— A5 21 ENBE|R CreateThread FREA A .

20.1.2 Z%IEM[EE

Windows [MF2/F it AN gt 7 ZMEFER P 7%, W mutex. semaphore, FA4X 5 LA

Rl X0 515, AT BEFFIHER.
(1) FHMHX% (Event Objects) HLl

Win32 5 A2 7 o] LA B 45 L R A SRR R R e . L— M EEE
B 7R U B M ALHIFI N RE =N ERE—FE 4. ReadThread 1 WriteThread, [
B3R J& ReadThread W ZiFE WriteThread ) S5#1F e JG A REHEAT LR AE, EEAE D TE
ReadThread HJEE#AF BG4 4R -

E X AN % evToRead A evToFin, B3 B WriteThread FH T i %0 ReadThread #H4T
E#{E, J57 H ReadThread Al Tl A1 X RIZLEMELE R . FHNRBEE . RELFHFTS
W 1823 FiNA. 201 REERASHREE.

£1]& evToRead
Hl evToFin FE{¥
PO
£/ & ReadThread
1 WriteThread rt:::: T ———
e | TN e T =
v AR T S5E
<5fF evToFin FHFE &4 evToRead =£ s
...... A ch fih %z evToRead
pkeh || . “f#,f”#fff
------ A
fik % evToFin
. <
B 20.1 ZRERPEXR
BRRSEIm .

Elr e e e e e e e e i g e e g e e o o o 1%}#20_1 SYHCEvEHt Bl e e e e e e e e e e T e e e e i 3

#pragma comment (1ib, "wsZ 32.1ib")

#include <STDIO.H>
#include <PROCESS.H>
#include <WINSOCEKZ.H>
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WSAEVENT evToRead, evToFin;

volid ReadThread (LPVOID param)
{
WSAWaitForMultipleEvents (1, &evToRead, TRUE, WSA INFINITE, FALSE);
printf ("Reading...\n");
for(int 1 = 9; 1 >= 0; 1--){
printf("%x ", 1i);
Sleep (500);
}
printf ("\nRead Finished!\n");
WSASetEvent (evToFin) ;
}
vold WriteThread (LPVOID param)
{
printf ("Writing...\n");
for(int 1 =0; 1 < 10; 1i++){
printf("sx ", 1);
Sleep (500);
}
printf ("\nWrite Finished!\n");
WSASetEvent (evToRead) ;

int main(int argc, char* argv([])
{
printf ("Main Start ->\n");
evToRead = WSACreateEvent() ;
evToFin = WSACreateEvent () ;
_beginthread (ReadThread, 0, NULL);
_beginthread (WriteThread, 0, NULL);
WSAWaitForMultipleEvents (l, &evToFin, TRUE, WSA INFINITE, FALSE);
printf ("<-Main Finnish\n");

return 0;

}

El e ol el o el i e e i ol el e e e el e el o o e e e e ol e e e el o e ol e e e i e e ol e e e el e o e o e e e o ol e e e

EF i 20.2 Frx.

= "E| My Documents', 8, £TCPIPS HESREEY ' Code' SyncE
Main Start —>

Writing. ..

g1 23456k 78T

Lhite Finizhed!

Reading. ..

7?8 76543218

Head Fininshed!?

<Main Finnish

Pressz any key to continue

¥ 20.2 SyncEvent %
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(2) X5 (Critical Section Objects) 1

H—FhfE BRI B E LR IH RGN R SEA4FZML, ERXEEHT
ENEREBREZEELEINTFEERE IR

A IR R XX SR HLH, HU e X CRITICAL SECTION A&, ZZERITA IR

X AR RIS

CRITICAL SECTION CS5;

EN TR CS 2, Ll Z Bt 7 218 H InitializeCriticalSection Xf CS #47#]
et ZERERA -1 EA K25 LPCRITICAL SECTION, ®AHiREVE, HEENTF
AR F £ STATUS NO MEMORY .

InitializeCriticalSection (&CS) ;

¥ItE4 T CS Z J&, EnterCriticalSection. TryEnterCriticalSection PA /2 LeaveCriticalSection
R B ] AN Z A SRR AL ERIRA B F U5 F) T . 2272 A A EnterCriticalSection &£,
RGi=HM CS MR EHOEBUE, WREAEDE, 2%FEM AT LI Am Tt X PETIE
EEIRME FUT AR CS #iE A8 RE; B, HIELECAEERALERIE,
LR FHZE LSERF CS el. WRLEAFEWEE N A 2EEEHEN, BanT LA
TryEnterCriticalSection PR % . AEXN K ZFHFE RN EF RIS K G, KENZHAH
LeaveCriticalSection pREUCR MRS CS, MK HALZEF e ARFX T .

EnterCriticalSection (&CS) ;
// Access the shared resource.

// Release ownership of the critical section.

LeaveCriticalSection (&CS) ;

EHBEF R FRIEG R AT #EG, UM DeleteCriticalSection B& £ AR IR 4t

DeleteCriticalSection(&CriticalSection);
B R B IX L2 iR B 8 AR T

VOID InitializeCriticalSection/(

LPCRITICAL SECTION lpCriticalSection // critical section
) i
BOOL TryEnterCriticalSection (

LPCRITICAL SECTION lpCriticalSection // critical section
) i
VOID EnterCriticalSection |

LPCRITICAL SECTION lpCriticalSection // critical section
) i
VOID LeaveCriticalSection |

LPCRITICAL SECTION lpCriticalSection // critical section
) i
VOID DeleteCriticalSection
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LPCRITICAL SECTION lpCriticalSection // critical section
) i

20.2 #HFARBEH

ARS8 H BT AR T 3F R AR S5k v EL R ] B2, X-T- UDP SR B Nttt . 2% UDP
55 AR FEFF AR R IEMAIAT: MSTHFRER, BRIENK, WLHEER, EENE, REERE
R R e BBV 51 F 20 ECHO JiR%S . R FIE R I EBNE SR, TERSHE—F/
M Z B2 IR, AN EIRREF, FrakE ARVEIE IR SRR EFF . EXH
BRAT, MRSTHPIERIESRE S i FER M TE RIROCH, MEEAT ™% 5 24, PAR ik
AR 55 A S A BE AE R 7 o IR 55 B S5 A

ot — kS5 a8 58 5 i 6] /5 B BRI SIS T, anlE 20.3 Bras.

AR 55 25 i %= P i
P| st ERIR L 1

Y b

FRAETE, R EINE

¢

| i
O [ semmme >
l‘ v
FERANEE, BRI >

K203 BFP—RGEMAZE

RBBZATERMT: © RFEFSFFHEBFERKRL 1; @ HABEFIIR 1 G, BHES
s PRI — S S iE R ER, LHEIERIFERINE: @ RSTHFAE S imh) RIHR I 2,
AR, MRSTEREAL; WRBIKIIRSOFER B2 a6 SCRITE AL — 3w O, B4 E 57 &3k
3 (BAMfE A connect BECRTEIZATIEE) 3 BUHATEOLEFR, RENE; © &
fr, ARs5aslEl BEEIRE.

203 FEBRFH

EIRURF BRI AP IR, WRRF S —F w2 B R EENER, AR EHA
B mERM W EFR, ZKERENAFR T AT ZRZE, Fbm 22 R RS 4
it

SR IR ITIE X RS FRERANERR G JBFES RS FERBRE, €
B IHNERD: BZEROR D SEARSENSE—INE, BRE P imbi)E 528
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EOXZH., £% TCP RS2, {EREBHEZERVEBEZEOKRAMGTEED, MECIZEKH
EEOMARSEED, HEENE 204 Fix.

RE2R (E41) % P g
PRI < e AR 55 28 M Wy
l i O R %R %
iR
BB IE, B it

ht— ¥ DR RS EtEA

iR
R S BB
BIRIRS RO, Hi S IR
1 S
< S B 1) R &5 1
BEEED | cereeesessemsesns R
255 3 b3 R >

204 F K UDP AR% %%
— MR RS BT W T -

R L L R R R R R T e f%ﬁi20.2 UDPCOSVYTY ***xkkkhkhhkdhhhhhhhhkhkhkhkhx

1 #pragma comment (lib, "ws2 32.1ib")

#include <STDIO.H>
#include <TIME.H>
#include <WINSOCKZ.H>
#include <PROCESS.H>

[ S R VS T

typedef struct UserDATA({
byte type; // WIEBH, 0:¥JIG1FRK 1:NE-ServerSocketAddress 2:1FXK
3: W& -echo
8 char buf[500];
9 }UserData;

10 woid HandleError (char *func)

11 {

12 #ifdef DEBUG

13 int errCode = WSAGetlLastError();
14 char info[65] = {0};

15 _snprintf (info, 64, "%s: %d\n", func, errCode);



le
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
44
45
46
47
48
49
50
51
52

203 UDP RS 24

printf (info);

#fendif

}

void ServerThread (LPVOID param)

{

time_t tm;

time (&tm) ;

printf ("Server Thread %d started.\n", tm);

UserData data;

struct sockaddr in *fromaddr = (struct sockaddr in *) param;
SOCKET sockSvr = socket (AF INET, SOCK DGRAM, 0);
if (sockSvr == INVALID SOCKET) {

HandleError ("socket");

return;

1f (connect (sockSvr, (struct sockaddr *) fromaddr, sizeof (struct
sockaddr in)) == SOCKET ERROR) {
HandleError ("connect");
closesocket (sockSvr) ;
return;

}

HeapFree (GetProcessHeap (), 0, fromaddr):;

/] NE 1
memset (&data, 0, sizeof (data));
data.type = 1;
// client can get the server socket address when recv the datagram
if (send(sockSvr, (char *) &data, sizeof (data), 0) == SOCKET ERROR) {
HandleError ("send") ;
closesocket (sockSvr) ;

return;

}

// VERK 2

timeval twv;

memset (&tv, 0, sizeof(twv));
tv.tv _sec = 5;

fd set readSet;

FD ZERO (&readSet) ;

FD SET (sockSvr, &readSet);
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53 int ret = select (0, &readSet, NULL, NULL, &twv);

54 // CASE 1: select Error

55 if (ret == SOCKET ERROCR) {

56 HandleError ("select");

57 closesocket (sockSvr) ;

58 return;

59 }

60 // CASE 2: select Timeout

61 if(ret == 0){

62 closesocket (sockSvr) ;

63 printf ("Time over, server socket closed & thread %d finished!\n", tm);

64 return;

65 }

66 // CASE 3: select OK

67 if(FD ISSET (sockSvr, &readSet)) {

68 memset (&data, 0, sizeof (data)):;

69 ret = recv(sockSvr, (char *) &data, sizeof(data), 0);

70 if (ret == SOCKET ERROR) {

71 HandleError ("recv") ;

12 closesocket (sockSvr) ;

13 return;

74 }

15 }

716 else(

77 closesocket (sockSvr) ;

18 return;

79 }

80

81 if (data.type !'= 2){

82 printf ("Wrong Packet, Server socket closed & thread 3%d
finished!\n", tm);

83 closesocket (sockSvr) ;

84 return;

85 }

86 // Ni% 3 - echo

87 data.type = 3;

88 send (sockSvr, (char *) &data, sizeof(data), 0);

89 closesocket (sockSvr) ;

90 printf ("Server Thread %d finished.\n", tm);

91 }
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92 1int main(int argc, char* argv[])
93 {

G4 WSAData wsaData; ﬁ
g5 '

WSAStartup (WINSOCK VERSION, &wsaData);

96 SOCKET sockListen = socket (AF INET, SOCK DGRAM, 0);
97 struct sockaddr in listenaddr;
98 memset (&listenaddr, 0, sizeof (listenaddr));
99 listenaddr.sin family = AF INET;
100 listenaddr.sin port = htons (9999);
101 listenaddr.sin addr.s addr = INADDR ANY;
102 1f (bind(sockListen, (struct sockaddr *) &listenaddr,
sizeof (listenaddr)) == SOCKET ERROR) {
103 HandleError ("bind") ;
104 return -1;
105 }
106 UserData initReq;
107 struct sockaddr in *from;
108 int fromlen, ret;
109 while (1) {
110 from = (struct sockaddr in *) HeapAlloc (GetProcessHeap(),
HEAP ZERO MEMORY, sizeof (struct sockaddr in));
111 memset (&initReq, 0, sizeof(initReq));
112 memset (from, 0, sizeof (struct sockaddr in));
113 fromlen = sizeof (struct sockaddr in);
114 ret = recvfrom(sockListen, (char *) &initReq, sizeof (initReq),

0, (struct sockaddr *) from, &fromlen):;

115 if (ret == SOCKET ERROR) {

116 HandleError ("recvfrom") ;

117 break;

118 }

119 if(ret '= sizeof(initReq)) {

120 #ifdef DEBUG

121 printf ("Wrong package! Discarded!\n");
122 #endif

123 continue;// discard

124 }

125 if(initReq.type '= 0){

126 #ifdef DEBUG

127 printf ("Wrong package type! Discarded!\n");
128 #endif

129 continue; // discard

130 }
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131 _beginthread(ServerThread, 0, from);
132 }

133 return 0;

134 }

Ea e e g g i i e e e e e e i e e e g e e e e e g e e e e g e e e e e e e e g e e e e e e e e e i g g e o

% 6~9 1T UserData &5#45€ 3, HH type I H TR CER (0 BRIV E
K, 1 ®RARFHRRGRIRSEZOHN, 2 R REFmiER 3 BRRFZFEFINE echo) ;
buf IHAE AEIEX .
% 92~134 17 main K%L
O 94~96 1T, #JUE4L winsock, F61E UDP k%48 E 4 1 sockListen, 1ZERE 1
T WA B2 P im ) 2618 K ik 3.
O 97~10517, BRFZFELEOGEARHE) 9999 ¥y 1 (Zdm LA ZE 2 P v AE R ) .
O 109~132 17, TEHEWCK B &1 % P s IRIEE R C, R P im ik fE A S
6 EARSSZ F2 ServerThread.
% 19~91 47 ServerThread ZEFE PR %Y .
O 2517, WBELFESE param FREUZEAZPTE IR 55 B2 P 3 ) bk fromaddr.
O 26~351T, NEZE P me)ERESERE D sockSvr, FAH connect BRETE sockSvr Al
=P ik Z (AR E R R . XA IMLA: —RE R sockSvr #EIRIHE %
=P bk ) UDP #8-3C; — R ULEE A send M recv BREL, 1A sendto A
recvirom.
O 36 17, B fromaddr Fr § %, FTEEBRE, ZAFREEFEEEH 7B, 7
ServerThread T £ F% 4 Bl o
O 37~4517, RENEWRL (FR 1). HFEwAAH recvirom RS A] ARG
RFSEZORHEE, KA REE g bEHE BIERENERCH .
O 46~851T, MH select BREFECE ' im 1) 5 L21E KR S (BA 2), FFdHATHH M i
SCHE A T
O 86~8817, MSFEEMIRMEMEMRIL (KA 3),
O 89~901T, XKHRFEREND, HERKFTELE.
FEXT I )2 P s R T an R, 7 B R B2 X AR D 6 B R R AN B DA R R
&, Bl B KGR S5 EE D K IPv4 bt % 5 S &8 Dt — 5%,

SOCKET sock = socket (AF INET, SOCK DGRAM, 0);

struct sockaddr in listenaddr, svraddr;// 4513 R RS 8% 4 4 O MiaE ikFEE
1 Hbhk

int len;

memset (&listenaddr, 0, sizeof(listenaddr));// MiFERO#HE

listenaddr.sin family = AF INET;

listenaddr.sin port = htons(9999);

listenaddr.sin addr.s addr = inet addr("202.119.9.199");
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UserData data;

memset (&data, 0, sizeof (data)):

data.type = 0;// IRFIEREIGR L

sendto (sock, (char *) &data, sizeof (data), 0, (struct sockaddr *) &listenaddr, @
sizeof (listenaddr)) ;

memset (&data, 0, sizeof (data)):

len = sizeof (svraddr);

recvirom(sock, (char *) &data, sizeof (data), 0, (struct sockaddr *) &svraddr,
&len) ;

if (data.type == 1) {// KW T Iaff 55 &4 O HdE

printf ("%s: %d\n", inet ntoa(svraddr.sin addr), ntohs(svraddr.sin port));
}
connect (sock, (struct sockaddr *) &svraddr, sizeof (svraddr)):;
memset (&data, 0, sizeof (data)):;
data.type = 2;// RFIERK L
strncpy(data.buf, "Hello! It's only a test!"™, 500);
send (sock, (char *) &data, sizeof (data), 0);
memset (&data, 0, sizeof (data)):;
recv (sock, (char *) &data, sizeof (data), 0);// #HEWAIRSMN -Echo
if (data.type == 3){

printf ("Server Echo: %s\n", data.buf);
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5 UDP s #smiztitt, TCP IRFH/MIEBER RN L, WLIAFERNRAREHW OB HE
e RFEFHLREMANGHIEN TCP IkF52:, REA 3 ME HRFR TCP ikF54 R25ticit.

21.1 #HARRSH

AR TCP fR %4 ARG 45 MAEH B, SRR RENT:
(D fEkErREREA.

(2) GB5E A IR 55 2% 5142 0 1

(3) M listen &L, {FEREOLTHRFRE.

(4) BEZAMRERIER, accept REURFEIRSERZ M.
(5) 5% P um# it HdRA H .

(6) KMRFERED, REPE (4) . XARETEHUTHRMER —MERSIR:
O HEXHEHEE, RESIENRAEE.

O E/PmokmiER.

O k% a8m W AR B

WA 21.1 FraNIER TCP RSS2 R AR

£ 2 IS I 37 24 1 —socket

.

41 7 FR 55 3% %0 44 3% 11 -bind

i 613 i 8 L —socket
W 7 2175 K - listen i
L P 5 R AT 1
> ¥ H#-accept < —connect
¥iB3F B —recv/send < > SRS EE D 2 (8 #
i TR R EEEZE
KHARFEREO i
—closesocket R
—closesocket

B 21.1 AL TCP RSB ARG TiTE
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PEAR SR B R A 2 A . R R AR P sk, RGN E S F
MRS, TARE— UASHEEA R, Fi, ERES e L
S F A F— SR RS2, 1 Echo. Ping 2. @

21.2 HFHEBHFH

H TSRS SRR BRI, AATE R KA 7 — MRS SR —HF RS54 €5
AR 55 4% B B K DX 1) A2 o] AR i AL 2 28 42 P o 1 5K

2121 BEFPREZIE

fE— M) R IRS 222, — B RRESAFE P i ERER, 6 IEKRIIRE
ZERFECE — NI IR G RIE R AT AL, EHREETEE FEERREE ZE/FERR
o XMIRSESEMBMZRT RAEE P RELEET, WK 212 Fix.

7 W
S5 PR %% S 4
—bind
Bl A B - SRR
a] iR 4% 2% e iy B acce e AR 45 28 M iy
8 1R | BB accor |4 s 1R AT

v 1

LL accpet iR [EREH N
REH, BIRRFLR

b
LY
LY
¢¢¢¢¢¢ % ‘

\
K )

HR&ERED HRFEEN
i (¢ L | AR | p zmitiiHE
HIEIEAC B l L BR

i KPR %5 KRS ;
AR £gO | BN b
—closesocket _closesocket

K 212 F K TCP RS 2% — & P B4R

BT XFRR R RS SR RENT:
(1) SIEBRTRERO.
(2) 452 A< H ) AR 55 2% 0 42 3 1
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(3) A listen pA%Y, FEREOLTRIFRES.
(4) FEZHIMRIERER, accept REURFIRSERET.
(5) URFZEEDONSE, CIERSERE, FERERREPE (4) ; [, RSLEH
ANTF—#,
(6) MRFLIETME P imI RS IER, RERFEEDO L RERE.

—/ME ) Echo RS2 ~BIIRESTF 21.1 frac. fEEXEEF, RFZB[IEH A accept B
UL AN R P im i 1E 3K, 3585 accept 1R [l K&+ 1 sockAccept {E NS E 6 & IR &5 L2
WorkThread; AR45ZF27E while(D)JEH FEWOGFREIBE P imfe R EEE, B2 ECERAE B
B E FENNEE O R EERE R

Ee e e e e e e e e e e g g g e e e %EFZ:L_:L TCPServerA ***¥*EFddddkddddrdrdrbrrhhhik

#pragma comment (1lib, "ws2 32.1ib")

#include <STDIO.H>
#include <WINSOCK?Z2.H>
#include <PROCESS.H>

volid WorkThread (LPVOID lpParam)
{
SOCKET sockSvr = (SOCKET) lpParam;
fd set readSet;
int ret;
timeval tv;
char buf[5000];

while (1) {
FD ZERO (&readSet) ;
FD SET (sockSvr, &readSet);

tv.tv _sec = 5;

tv.tv usec = 0;

ret = select (0, &readSet, NULL, NULL, &twv);

if (ret == SOCKET ERROR || ret == 0){// Error or Timeout
printf ("Select error (%d) or Timeout!\n", WSAGetLastError());
break;

}
if (FD ISSET (sockSvr, &readSet)) {

memset (buf, 0, 5000);

ret = recv(sockSvr, buf, 5000, 0);

if (ret == SOCKET ERROR || ret == 0){// Error or Peer closed
printf ("recv error (%d) or Timeout!\n", WSAGetLastError()):;

break;

}
//printf ("Socket %d recv: %s\n", sockSvr, buf);

ret = send|(sockSvr, buf, strlen(buf), 0);
if (ret == SOCKET ERROR)

break;



closesocket (sockSvr) ;

int main(int argc, char* argv/[])

{

WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);

SOCKET sockListen = socket (AF INET, SOCK STREAM,
BOOL bReuseAddr = true;

setsockopt (sockListen, SOL SOCKET, SO REUSEADDR,
sizeof (bReuselddr)) ;

struct sockaddr in local;

memset (&local, 0, sizeof(local));

local.sin addr.s addr = INADDR ANY;

local.sin family = AF INET;

local.sin port = htons(9999);

if (bind(socklListen, (struct sockaddr *) &local,

SOCKET ERROR) {

printf ("bind: %d\n", WSAGetLastError()):;
closesocket (sockLlisten) ;
WSACleanup () ;

return -1;

if(listen(sockListen, 5) == SOCKET ERROR) {
printf("listen: %d\n", WSAGetLastError()):
closesocket (sockListen) ;
WSACleanup() ;

return -1;

SOCKET sockAccept;
while (true) {
sockAccept = accept(sockListen, NULL, NULL);
if (sockAccept == INVALID SOCKET)
break;
else

21 =

0) 7

(char *)

_beginthread (WorkThread, 0, (LPVOID) sockAccept);

closesocket (sockListen) ;
WSACleanup () ;

sizeof (local))

TCP AR % 25 4mfe

&bReuseAddr,



TCP/IP il 2 M 48 g Hi AR

return 0;
}

i A e e e e e e e e e g e e e e e g e e e e e e e e e e e e e e e e e e e e e e e e e e e g e i

21.2.2 ZiEits

L b, FHRRSSEFRANEESEE - REERE, SHEME, ZKESENR
G E /NS 1, HELKENEZEBZIFFFRTN. Bk, ELhRrRS ST RFES
K FATE R ARV AR AL B Tl Se B3 A TAR LR TR BN A2 ith ) 7 v Rk A X R T 44 .

SRR EREN
415 R 55 4% 0 44 i 1]
—bind
WS Wr—listen
PLES T B3 DB H
B RS
Bl iiile Sl
i | . i
] Al 5525 i EERE B s [v] R 55 4% Wi
R F Gt ——— accept accept +— HmOkiRERE
L% D S | A SRS AR
Z AT E 4P -recv/send —recvisend [ ZAIHITATE
AR B L L HIEEREAL E
i KRS | ... KA RS i
KA ERE BN BN KHER
—closesocket

—closesocket

B 213 K& TCP IR% 25 — & nhpiY

—MECAMH R T LREMER RS S ETREZED T
(D) gE%mrREREN,

(2) 4R5E A Hb 1 AR 55 2% %0 4% i
(3) M listen 8%, FEEOLTHEITRE.

(4) DWW EEOANSHAEZ D RFTEIE, EEREKIR.

(1) A RIEREE R, accept RFUREIRGSERED.
(2) WHEEPFPmiRSHIER, XKARSERZD, FREZE (1) .
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T HE A ER T 2T LEME TCP RSB EE N 2B 7 B DI 527 21.1
EAME, ENEHERUEFRRZEN. ELREFLCE 7T RWEED sock, R/FL sock A
NZHBIE T CO THREAD NUM MR 55262 WorkThread, Pl f5 26 F2 18 H Sleep 3 ARER; @
45 6 P2 A while(V)FEFF, 2 o ISMBFFEZ % P R, NIRRT R Mt Echo
i

ERr e e e e e e e e e e e e i e e e e e e e e e e e EF?Z]__Z TCPSaerverB * & & & & k4 %4 d d d Jd o o o 3 3 ok

#pragma comment (1lib, "ws2 32.1ib")

#include <STDIO.H>
#include <WINSOCKZ.H>
#include <PROCESS.H>

#define CO THREAD NUM 24

volid WorkThread (LPVOID lpParam)

{
SOCKET sockListen = (SOCKET) lpParam;

SOCKET sockSvr;
fd set readsSet;
int ret;
timeval tv;
char buf[5000];

while (1) {
sockSvr = accept(sockListen, NULL, NULL);
if (sockSvr == INVALID SOCEKET) {
printf ("accept: %d\n", WSAGetLastError()):;
continue;
}
while (1) {

FD ZERO (&readsSet) ;
FD SET (sockSvr, &readSet);

tv.tv_sec = 5;

tv.tv _usec = 0;

ret = select (0, &readSet, NULL, NULL, &twv):;

if (ret == SOCKET ERROR || ret == 0){// Error or Timeout
printf ("Socket %d: Select error (%d) or Timeout'!'\n", sockSvr,
WSAGetLastError());
break;

}
if (FD ISSET (sockSvr, &readSet)) {

memset (buf, 0, 5000);

ret = recv(sockSvr, buf, 5000, 0);

if (ret == SOCKET ERROR || ret == 0){// Error or Peer closed
printf ("recv error (%d) or Peer closed!\n", WSAGetLastError());
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break;

}

//printf ("Socket %d recv: %s\n", sockSvr, buf);
ret = send(sockSvr, buf, strlen(buf), 0);

if (ret == SOCKET_ERROR}

break;

closesocket (sockSvr) ;

int main(int argc, char* argvl[])
{
WSAData wsaData;
WSAStartup (WINSOCK VERSION, &wsaData);

SOCKET sock = socket (AF INET, SOCK STREAM, 0);

BOOL bReuselAddr = true;
setsockopt (sock, SOL SOCKET, SO REUSEADDR, (char *) &bReuselAddr,
sizeof (bReuselAddr)) ;

struct sockaddr in local;

memset (&local, 0, sizeof (local));

local.sin addr.s addr = INADDR ANY;

local.sin family = AF INET;

local.sin port = htons(9999);

if (bind(sock, (struct sockaddr *) &local, sizeof (local)) == SOCKET ERROR) {
printf ("bind: %d\n", WSAGetLastError()):;
closesocket (sock) ;
WSACleanup () ;

return -1;

if(listen(sock, 5) == SOCKET ERROR) {
printf("listen: %d\n", WSAGetLastError());
closesocket (sock) ;
WSACleanup () ;
return -1;

for(int i = 0; 1 < CO THREAD NUM; i++)
_beginthread (WorkThread, 0, (LPVOID) sock);
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Sleep (INFINITE) ;

closesocket (sock) ;
WSACleanup () ;
return 0;

}

E e e e e e e e e e e e i e e e e e e e e e g i e e e e e e e e e e e e e i e e e e e e e e e e e e e e e e e i e e e e e e e e e

21.2.3 I0CP

LEMEREA IR SR AT RENFEEZNE P IER, NEH AR RARS 2 RS0 &R0 50
A EHENSGERTEEZET, BEHETREY RigEF CPU 1M 421G RERN & TIE1T
& (Ruming) , FELEMPRNFEREZ TELEHFEREELREN, HMxETIVEFRE
X B FE AL F Al iZ4TA (Runnable) , Windows WAZTE A b T2 1T S WL RN 5] #2128
& BT XU R IR KRB BEIRFE TR - N T XA /8, F RN R B R AR A A O R 34,
BT T e R DR A, 7R 18.2.5 WX R AR G ST TIRARI AT, A5 E /A
RIS o
IOCP k552 21.4 B, ZEB IR KA T
(1) f#H CreateloCompletionPort BRI 6!%EE 5¢ w1, FPLiZ VO 58 im D NS E 8 &
2N RF LR
(2) GBI EREND.
(3) BB imiEEER, RERSEREO,
(4) KRFEEDS TR D9 E, HEZERED E#IEVIE VO #IEFK.
(5) REZE (3) .
AR S5 ZRAERIAAZAN T -
(1) AH GetQueuedCompletionStatus bR &S 7RI 5E lfE B -
(2) 1R¥E T BN EHE AT AL FH 08 f5 22/ /0 #1EE K
(3) REFE (1D .
fE4a tH IOCP RBIFRF 281, KB —HEREERE .. £ ZaEMHER
1  K ] _beginthread eRECRAIEZLER, FELE, £ Win32 FETHRNEZME
CreateThread BRAEY. ZEREFI AT -

HANDLE CreateThread (
LPSECURITY ATTRIBUTES lpThreadAttributes, // SD

DWORD dwStackSize, // initial stack size
LPTHREAD START ROUTINE lpStartAddress, // thread function
LPVOID lpParameter, // thread argument
DWORD dwCreationFlags, // creation option
LPDWORD l1pThreadId // thread identifier

) i

HH IpThreadAttributes FH T8 E &LFEHI L2 W E, dwStackSize 2 Z&LFERBIFILE K/,
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dwCreationFlags F T 1% € G & FERNT B4 =40, IpThreadld TR FEIA I ZAE 1D, HAE
Z¥ 5 beginthread K& —3. FHitk, ZEZRESH, TEHMATRERSRLZ —FR.

Bl V0 5 it 1
—CreateloCompletionPort

v

LLiZ VO SEfdn DAZHEIEZ N TIF&R

v

G MR EREN

Bl g RN ,i_ ollf= 7 ]
i bind-listen i
[e1] iR 5523 i _wi L o] AR 55 & M U g 11
O R A pBEIERaceep RIS
l ¥ accpet 1R Bl F)ERE O i
S5REEEOZ KELE VO e M, ShREEEOZ
T T E HERYIMER) VO #1F [B] 4T BT /5 B 2L
BZH —CreateloCompletionPort, #BArH
i WSARecv i
I P RAER
—closesocket —closesocket
5 2 v
I O 52 RARHR T
e —GetQueuedCompletionStatus h"“xh_‘
e l T TAE4FEi N
/ RREME . 4ih R URE \
/ TROEFTHI VO #R1F
L VO SERHER L VO SERHER !
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_beginthread (WorkThread, 0, (LPVOID) sock)
CreateThread (NULL, 0, WorkThread, sock, 0, NULL) ;

XEFEEREWHERX A, @

O  HLLFEL R, beginthread G FIZFES B3 endthread KRBT A FIE IR
B2 1A H] CloseHandle &< E)#5); Il CreateThread £5#2 420 & LB 1 F CloseHandle
y S L ks g i AREI) P

O Ciz17FE R R E printf K%Y, DIEHFJET C 1217 FER_begingthread &1 £
ZRLEREH; WRTE CreateThread R HIXLE C BITFERESSIEANF

£ FHRIRFIERY, FEFLEERFIRSKEREREN T ABY, XMHEEH

B 7 — AR FE[F 25 1) 25 B WaitForMultipleObjects, BREUE IR :

DWORD WaitForMultipleObjects (

DWORD nCount, // number of handles in array
CONST HANDLE *1pHandles, // object-handle array

BOOL fwaitAll, // wait option

DWORD dwMilliseconds // time-out interval

) 7

HARHERFIXN A L& Change notification. Console input. Event. Job. Mutex.
Process. Semaphore. Thread. Waitable timer . XfF CreateThread SRR, MEEiz
1THE, REWERNARAR; JELEER, REWENCHK. FE, R hThreadHandles %§
HERFF T ARG LR, BaFLEEIXBERER RS A LLE:

WaitForMultipleObjects (nThreadCount, hThreadHandles, TRUE, dwMilliseconds)

A2 3 58 Al FT AR LAY TCP Echo RS54 F2 7 ARAG

dhkkhkdkhkdhkhhkrhdhrdrrrrrrrdrdrrhrhbdrt @“?21.3 TOCP % o d o o o & % % % o % % % ok o & o o o o o o o o o

1 #pragma comment (1ib, "ws2 32.1ib")

#include <STDIO.H>
3 #include <WINSOCKZ2.H>
#include <PROCESS.H>

5  #define MAX THREAD NUM 24
#define MAX BUF LEN 5000

7 typedef enum TO OPER({
SVR TO READ,

a SVR IO WRITE

10 }I0 OPER, *LPIO OPER;

11 // ¥VRESEME, B 1/0 HdE
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typedef struct OverLappedEx{

13 OVERLAPPED OverLapped;

14 WSABUF wbuft;

15 char data[MAX BUF LEN];
16 IO OPER oper;

17 DWORD flags;

18 } PER IO DATA, *LPPER IO DATA;
19 // SCRUGREEHIE, BA)WEDE, MNREMRSTER D RN

20 typedef struct CONN CTX({

21 SOCKET sockAccept;
22 LPPER IO DATA pPerIOData;
23 struct CONN CTX *pPrec;
24 struct CONN CTX *pNext;

25 '} CONN CTX, *LPCONN CTX;

26 CRITICAL SECTION g CriticalSection;

27 LPCONN CTX g ptrConnCtxHead = NULL; // MR, HATRFRSEFTAERER
28 SOCKET g sockListen = INVALID SOCKET;

29 BOOL WINAPI CtrlHandler (DWORD dwEvent) ;

30 // SeRdm R EREL

31 HANDLE CreateNewIoCompletionPort (DWORD dwNumberOfConcurrentThreads) ;

32 BOQOL AssoclateWithIoCompletionPort (HANDLE hComPort, HANDLE hDevice, DWORD
dwCompKey) ;

33 // Rk ERED

34 SOCKET CreatelistenSock();

35 // BIEBERSEEEER

36 LPCONN CTX CreateConnCtx (SOCKET sockAccept, HANDLE hIOCP);

37 wvoid ConnListAdd(LPCONN CTX lpConnCtx);

38 wvoid ConnListRemove (LPCONN CTX lpConnCtx);

39 wvold ConnListClear();

40 1nt myprintf (const char *1pFormat, ...);
41 // TAREIER

42 DWORD WINAPI WorkThread (LPVOID lpParam);

43 int main(int argc, char* argv[])

44 {

45 HANDLE hIOCP = NULL;

46 HANDLE hThreadHandles[MAX THREAD NUM];
47] int nThreadCount = 0;

48 WSAData wsaData;



49
50
51
52

53
54

55
56
57
58

59

60
61

21 =

TCP fR% 25 4mfe

if (WSAStartup (WINSOCK VERSION, &wsaData)

myprintf ("Winsock initialized failed ...

1= 0){

return -1;

for(int i = 0; 1 < MAX THREAD NUM; i++)

hThreadHandles[1] = NULL;

if (!SetConsoleCtrlHandler (CtrlHandler,
myprintf ("SetConsoleCtrlHandler: %d\n", GetlLastError());

TRUE) ) {

return -1;

InitializeCriticalSection(&g CriticalSection);

__try{

// BIEE 1/0 SERR
hIOCP = CreateNewloCompletionPort (0);
1f (hIOCP == NULL) {
myprintf ("CreateIoCompletionPort: %d\n", GetLastError()):;

leave;

/] BIEZANTARERE
SYSTEM INFO sysInfo;
GetSystemInfo (&sysInfo);
/] K sysInfo.dwNumberOfProcessors*2 MAX THREAD NUM Z B MERES
nThreadCount
nThreadCount = sysInfo.dwNumberOfProcessors * 2 < MAX THREAD NUM ?
(sysInfo.dwNumberOfProcessors * 2) : MAX THREAD NUM;
for(int 1 = 0; 1 < nThreadCount; i++){
HANDLE hThread = CreateThread (NULL, 0, WorkThread, hIOCP, 0, NULL) ;
if (hThread == NULL) {
myprintf ("CreateThread: %d\n", GetLastError());

leave;

}

else
hThreadHandles[1] = hThread;

g sockListen = CreatelListenSock();
if (g sockListen = INVALID SOCKET)

leave;
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SOCKET sockAccept;

85 LPCONN CTX lpConnCtx;

86 int nResult;

87 while (true) {

88 sockAccept = accept (g sockListen, NULL, NULL);

89 if (sockAccept = INVALID SOCKET)

90 _ leave;

91 1pConnCtx = CreateConnCtx (sockAccept, hIOCP);

92 1f (1lpConnCtx == NULL)

93 _ leave;

94 else

95 ConnListAdd (1pConnCtx) ;

96

97 /] BoEHIGE 1/0 $AE

98 nResult = WSARecv (sockAccept,

99 & (1pConnCtx->pPerIOData—>wbuf),

100 1,

101 NULL,

102 & (1pConnCtx->pPerIOData->flags),

103 & (lpConnCtx—>pPerIOData—>0OverLapped) ,

104 NULL) ;

105 if ((nResult == SOCKET ERROR) && (WSAGetLastError() != ERROR IO
PENDING) ) {

106 myprintf ("WSARecv: %d\n", WSAGetLastError());

107 ConnListRemove (1pConnCtx) ;

108 break;

109 }

110 }

111 }

112 _ finally{

113 1f (hIOCP) {

114 for(int i = 0; i1 < nThreadCount; i++)

115 PostQueuedCompletionStatus (hIOCP, 0, 0, NULL);

116 }

117 /] EREETE TAEERAREE

118 if( WAIT OBJECT 0 !'= WaltForMultipleObjects (nThreadCount,

hThreadHandles, TRUE, 1000) )
119 myprintf ("WaitForMultipleObjects failed: %d\n", GetlLastError());
120 else

121 for(int 1 = 0; 1 < nThreadCount; i++) {
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122 if (hThreadHandles[i] !'= NULL) {

123 if (!CloseHandle (hThreadHandles[1]))
124 myprintf ("CloseHandle: %d\n", GetLastError()); @
125 } '
126 hThreadHandles[i] = NULL;

127 }

128 1f (hIOCP) {

129 CloseHandle (hIOCP) ;

130 hIOCP = NULL;

131 }

132

133 if (g sockListen != INVALID SOCKET) {

134 closesocket (g sockListen);

135 g sockListen = INVALID SOCKET;

136 }

137 if (g ptrConnCtxHead)

138 ConnlListClear () ;

139 }

140

141 myprintf(". ..., Stopped.\n") ;

142 DeleteCriticalSection (&g CriticalSection);

143 SetConsoleCtrlHandler (CtrlHandler, FALSE);

144 WSACleanup () ;

145 return 0;

146 }

147 BOOL WINAPI CtrlHandler (DWORD dwEwvent)

148 {

149 SOCKET sockTemp = INVALID SOCKET;
150 switch (dwEvent) {

151 case CTRL C EVENT:

152 case CTRL LOGOFF EVENT:

153 case CTRL SHUTDOWN EVENT:

154 case CTRL CLOSE EVENT:

155 myprintf ("Server Stopping...... \n");
156 sockTemp = g sockListen;

157 g sockListen = INVALID SOCKET;
158 if (sockTemp != INVALID SOCKET) {

159 closesocket (sockTemp) ;
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lel
162
163
164
165
166
167
168

169
170
171

172
173
174

175

176
177
178
179
180
181

182

183
184

185
186
187
188

189
190
191
192
193
194

sockTemp = INVALID SOCKET;
}
break;

default:
return FALSE;

return TRUE;

// G 1/0 SERdmE
HANDLE CreateNewlIoCompletionPort (DWORD dwNumberOfConcurrentThreads) {
return (CreateloCompletionPort (INVALID HANDLE VALUE, NULL, O,
dwNumberOfConcurrentThreads) ) ;
}
// WEEOSTREROSE
BOOL AssoclateWithIoCompletionPort (HANDLE hComPort, HANDLE hDevice, DWORD
dwCompKey) {
return (CreateloCompletionPort (hDevice, hComPort, dwCompKey, 0) ==
hComPort) ;
}
// BRI R
SOCKET CreatelistenSock()
{
// B WSA FLAG OVERLAPPED JEHHIERD
SOCKET sock = WSASocket (AF INET, SOCK STREAM, 0, NULL, 0, WSA FLAG
OVERLAPPED) ;
if (sock == INVALID SOCKET) return sock;

BOOL bReuseAddr = true;
if (setsockopt (sock, SOL SOCKET, SO REUSEADDR, (char *) &bReuseAddr, sizeof
(bReuseAddr)) == SOCKET ERROCR) {
myprintf ("setsocketopt: %d\n", WSAGetLastError()):
closesocket (sock) ;

return INHALID_SOCKET;

struct sockaddr in local;

memset (&local, 0, sizeof(local));

local.sin addr.s addr = INADDR ANY;

local.sin family = AF INET;

local.sin port = htons (9999);

if (bind(sock, (struct sockaddr *) &local, sizeof (local)) == SOCKET ERROR) {



195
196
197
198
199
200
201

202
203
204
205
206

207
208
209
210
211

212
213
214
215
216
217
218
219
220
221

222
223
224
225
226
2277
228
229
230
231

232
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myprintf ("bind: %d\n", WSAGetLastError()):
closesocket (sock) ;
return INVALID SOCKET;

}
if (listen(sock, 5) == SOCKET ERRCR) {
myprintf ("listen: %d\n", WSAGetLastError());

closesocket (sock) ;

return INHALID_SOCKET;

return sock;

LPCONN CTX CreateConnCtx (SOCKET sockAccept, HANDLE hIOCP)

{

LPCONN CTX lpConnCtx = (LPCONN CTX) GlobalAlloc (GPTR, sizeof (CONN CTX));
if (1pConnCtx == NULL) return NULL;
IpConnCtx->pPerIOData = (LPPER IO DATA) GlobalAlloc (GPTR, sizeof (PER IO
_DATR) ) ;
if (1pConnCtx—>pPerIOData == NULL) {
GlobalFree (1pConnCtx) ;
1pConnCtx = NULL;
return NULL;

// WH

1pConnCtx—>pNext = NULL;
1pConnCtx—>pPrec = NULL;
1pConnCtx—>sockAccept = sockAccept;

ZeroMemory (lpConnCtx—->pPerIOData, sizeof (PER IO DATA));
1pConnCtx—>pPerIOData—>0verLapped.hEvent = NULL;
1pConnCtx—>pPerIOData—>0verLapped. Internal = 0;
1pConnCtx—->pPerIOData->0verLapped. InternalHigh = 0;
1pConnCtx—>pPerIOData—>0OverLapped.Offset = 0;
1pConnCtx—>pPerIOData—>0verLapped.OffsetHigh = 0;
1pConnCtx—>pPerIOData—>wbuf.buf = (char *) lpConnCtx->pPerIOData->data;
1pConnCtx—>pPerIOData—>wbuf.len = MAX BUF LEN;
IpConnCtx->pPerIOData->oper = SVR IO READ;

1pConnCtx—>pPerIOData->flags = 0;

// REREN SRR PE

&
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233 if ('AssociateWithIoCompletionPort (hIOCP, (HANDLE) sockAccept, (DWORD)
1pConnCtx) ) {

234 myprintf ("AssociateWithIoCompletionPort: %d\n", GetLastError()):;

235 GlobalFree (1pConnCtx—>pPerIOData) ;

236 GlobalFree (1lpConnCtx) ;

237 1pConnCtx = NULL;

238 return NULL;

239 }

240 return lpConnCtx;

241 }

242 void ConnListAdd(LPCONN CTX 1pConnCtx)

243 |

244 LPCONN CTX pTemp;

245 EnterCriticalSection (&g CriticalSection);
246 if (g ptrConnCtxHead == NULL) ({

247 // BERRE—A () H

248 1pConnCtx—>pPrec = NULL;

249 1pConnCtx—>pNext = NULL;

250 g ptrConnCtxHead = lpConnCtx;

251 lelse{

252 // BRI

253 pTemp = g ptrConnCtxHead;

254 g ptrConnCtxHead = lpConnCtx;

255 1pConnCtx—>pNext = pTemp;

256 1pConnCtx—>pPrec = NULL;

257 pTemp—>pPrec = l1pConnCtx;

258 }

259 LeaveCriticalSection (&g CriticalSection);
260 }

26l wvoid ConnListRemove (LPCONN CTX lpConnCtx)

262 {

263 LPCONN CTX pPrec;

264 LPCONN CTX pNext;

265 EnterCriticalSection (&g CriticalSection);
266 if (1pConnCtx) {

267 pPrec = lpConnCtx—>pPrec;
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268 pNext = 1pConnCtx—>pNext;

269 if ((pPrec == NULL) && (pNext == NULL)){// [*] -> NULL: BERME—T

270 g ptrConnCtxHead = NULL; @

2771 }

272 else if ((pPrec == NULL) && (pNext != NULL)){// [*] > [ ] > ... [ 1:
HRETA

273 pNext->pPrec = NULL;

274 g ptrConnCtxHead = pNext;

2775 }

276 else if ((pPrec != NULL) && (pNext = NULL)){// [ ] > [ ] —> .... [*]:
HERART R

271 pPrec—>pNext = NULL;

2778 }

279 else if ( pPrec && pNext ) {// [ 1 —> [*] —> .... [ ]: BERPETA

280 pPrec—>pNext = pNext;

281 pNext->pPrec = pPrec;

282 }

283

284 /] RIAERE, FEMEEE

285 closesocket (1pConnCtx—->sockhAccept) ;

286 GlobalFree (lpConnCtx—>pPerIOData) ;

287 GlobalFree (1pConnCtx) ;

288 1pConnCtx = NULL;

289 }

290

291 LeaveCriticalSection (&g CriticalSection);

292 return;

293 }

294 wvoid ConnListClear()

295 {

296 LPCONN CTX pTempl, pTempZ2;

297 EnterCriticalSection (&g CriticalSection);
298 pTempl = g ptrConnCtxHead;

299 while (pTempl) {

300 pTemp? = pTempl->pNext;

301 ConnListRemove (pTempl) ;

302 pTempl = pTemp?2;

303 }

304 LeaveCriticalSection (&g CriticalSection);
305 return;

306 }
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307 int myprintf (const char *1lpFormat, ...)

308 {

309 int nlen = 0;

310 int nRet = 0;

311 char cBuffer[512] ;

312 va list arglist;

313 HANDLE hOut = NULL;

314 ZeroMemory (cBuffer, sizeof (cBuffer));

315 va start (arglist, IlpFormat);

316 nken = lstrlen( lpFormat ) ;

317 nRet = wvsprintf (cBuffer, lpFormat, arglist);

318 if (nRet >= nlen || GetLastError() = 0) {

319 hOut = GetSthandle(STD_QUTPUT_HANDLE} ;

320 if (hOut != INVALID HANDLE VALUE)

321 WriteConsole (hOut, cBuffer, lstrlen(cBuffer), (LPDWORD) &nlLen,
NULL) ;

322 }

323 return nlen;

324 '}

325 DWORD WINAPI WorkThread (LPVOID lpParam)

326 {

327 HANDLE hIOCP = (HANDLE) lpParam;

328 BOOL bSuccess = false;

329 DWORD dwIOSize;

330 LPPER IO DATA lpPerIOData;

331 LPOVERLAPPED pOverLapped;

332 LPCONN CTX 1pConnCtx;

333 int nResult;

334

335 while (1) {

336 bSuccess = GetQueuedCompletionStatus (hIOCP, &dwIOSize, (LPDWORD)
&1pConnCtx, &pOverLapped, INFINITE);

337 1f (!'bSuccess)

338 myprintf ("$d\n", GetlLastError());

339 1f (1lpConnCtx == NULL)

340 return 1;



341
342
343
344
345
346
347
348
349
350
351
352
353
354
355

356
357
358
359
360
36l
362
363
364
365
366

367
368
369
370
371
372
373
374

375
376
377
3778
379
380
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lpPerIOData = (LPPER IO DATA) (pOverLapped);
if ('bSuccess || (bSuccess && (dwIOSize == 0)))/{

}
#ifdef DEBUG

ConnListRemove (1pConnCtx) ;

continue;

myprintf ("Different way to obtain PER IO DATA\n");
myprintf ("The two one must be equal - A:%x\tB:%x\n",

#endif

1pConnCtx—>pPerIOData,
lpPerIOData) ;

switch (1lpPerIOData—>oper) {

case

#ifdef DEBUG

#endif

case

#ifdef DEBUG

SVR IO WRITE:// send then recv

myprintf ("Socket %d send: %s\n", lpConnCtx->sockAccept,
lpPerIOData—>wbuf.buf) ;

ZeroMemory (1lpPerIOData, sizeof (PER IO DATA));
1lpPerIOData—>0verLapped.hEvent = NULL;
1lpPerIOData—>0verlLapped.Internal = 0;
1lpPerIOData—>0verLapped. InternalHigh = 0;
1lpPerIOData—>0verlLapped.Offset = 0;
1lpPerIOData—>0verlLapped.OffsetHigh = 0;
lpPerIOData—>wbuf.buf = (char *) &(lpPerIOData->data);
lpPerIOData—>wbuf.len = MAX BUF LEN;

lpPerIOData—>oper = SVR IO READ;

1lpPerIOData->flags = 0;

nResult = WSARecv (1pConnCtx—>sockAccept,
& (1lpPerIOData—>wbuf),
1,
NULL,
& (1lpPerIOData->flags),
& (1lpPerIOData—>OverLapped),
NULL) ;
if (nResult = SOCKET ERROR && WSAGetLastError() != ERROR IO
PENDING) {
myprintf ("WSARecv: %d\n", WSAGetLastError()):;
ConnListRemove (1pConnCtx) ;
}
break;
SVR I0 READ:// recv then echo
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381 myprintf ("Socket %d recv: %s\n", 1pConnCtx->sockAccept,
1pPerIOData—->wbuf.buf) ;

382 #endif

383 lpPerIOData—>wbuf.len = dwIOSize;

384 lpPerIOData—>oper = SVR I0 WRITE;

385 1lpPerIOData->flags = 0;

386 nResult = WSASend (1pConnCtx—>sockAccept,

387 & (1lpPerIOData->wbuf),

388 1,

389 NULL,

390 1lpPerIOData—>flags,

391 & (lpPerIOData—>0OverLapped),

392 NULL) ;

393 if (nResult = SOCKET ERROR && WSAGetLastError() != ERROR IO
PENDING) {

394 myprintf ("WSASend: %d\n", WSAGetLastError());

395 ConnListRemove (1pConnCtx) ;

396 }

397 break;

398 default:;

399 }

400 }

401 return 0;

402 '}

e e e e e e e e e e g e e e e e e e e e o e e e e e e e g e e e e e e e o e e e e e e e e g e e e e e e e e i e e e e g g e

27 21.3 45 72T T0CP B ECHO IR5-#3K88, BRI SERF 21.2. 21.1
SeAeME. TEXEHTEAR 2PN 4E.

1. HEEHMEREE

O 10 OPER ¥i#E 4514

typedef enum TO OPER{
SVR IO READ,
SVR IO WRITE

}IO OPER, *LPIO OPER;

MR, HTHRmRSH VO BAFRIEE.
O PER_IO_DATA $#E45H#

typedef struct OverLappedEx{
OVERLAPPED OverLapped;
WSABUF wbuft;
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Char data[MAX BUF LEN];
I0 OPER oper;
DWORD flags;

} PER IO DATA, *LPPER IO DATA;

ZEMBRYT BESSEN, B U0 BHE. Hb whuf 2 VO BIERIEIEX % data 25LPr
IR X ; oper A THrE VO #iERIZEA!, 10 OPER #MZA!, m[LL&Z SVR IO READ
B # /& SVR 10 WRITE; flags T ek ik [ VO #AER b E .

[ CONN CTX ¥#E4#

typedef struct CONN CTX({

SOCKET sockAccept;
LPPER IO DATA pPerIOData;
struct CONN CTX *pPrec;
struct CONN CTX *pNext;

} CONN CTX, *LPCONN CTX;

BAIREIRER, HTRESDE mEEREE R . P sockAccept ZiZERE M) RS54+
hi R 5 E 82 1 ; pPerlOData i M iZ %+ 1) /O #:1E{5 B ; pPrex # pNext H T Rk 55 8% 2 Al
PrE ERE BRI EER, 2 alfe MR PRI AT — 1 e — 1 A

O g CriticalSection 4 /2L &

HFELREMENREEEZ NP, FZEB NP IEERE BRI R,

O g ptrConnCtxHead &/ &

R AR S B AR A TR (BRI P imiEE) , H TR R AZ4E

2. K%

O BOOL WINAPI CtrlHandler(DWORD dwEvent)

ZEREOHER 6 BT, 2435083 CTRL C EVENT. CTRL LOGOFF EVENT,
CTRL SHUTDOWN EVENT E{# CTRL CLOSE EVENT Hfhi}, ARS2%55 5% Wir B
O, MR ELENERCEZRRBEHRFIRY, FREASGRTERGTEE. BROEZET
(2|18

O LPCONN CTX CreateConnCtx(SOCKET sockAccept, HANDLE hIOCP)

RS AR TR P ImIEEE R G, KR B IR ERE DA 5E ilidn D AE NS 80R FZ R
B ZRE SRR B DO 5 78l D RI9EE, LU RER RS B 2 Bofad X 8 TIE.

O void ConnListAdd(LPCONN CTX lpConnCtx)

A R ECR BT EREE BRI R 2 R EREE B

O void ConnListRemove(LPCONN_ CTX IpConnCtx)

REREK IR ERERE ENERERGEHERTME, JFRMERZ. BEEMAF#EX
IR

O void ConnListClear()

A R HUE IR S5 A B H B OGP . REICBE VR Y TAE . X2 R BRT e
s, ZEMAH ConnListRemove FRE .

O int myprintf(const char *IpFormat, ...)
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H T printf BREL R BEEA C BITEFREGIZRNEEFFEH, £BFES T H AW b
3. ifE

BARFZHEVRES E 214 M BRIEER—F, HE—RZENETIRSSFEFEHAAE. 2k
FatEml SRR ERBEHEEE, HEAHEREKETEREDOKH, NSFHELIER
HARFEHR; B, FLFEIAA PostQueuedCompletionStatus R %[ AT A 1 IR %5 R A2 K% 5
AEE N NULL BRI ERE B, B RFSEIERE RS A RFEENERE, FLRIEX
2RERGREHRFPRIEZEZN RAFBERATHER; EREERRTEEE, TREER 12
1T

4. AR5t

5~61TE X THNHE MAX THREAD NUM f1 MAX BUF LEN, 45 T# &
KEIRF S AEE B FRSS 28 VO R X IR/

BT~25ATEX TR 3 NMELEM .

F26~28 1TEN T 3 12 JRZE g CriticalSection. g ptrConnCtxHead 1 g sockListen.

29~ ATHE T H TR

55 43~146 1T main K.

O 48~52 17, #HJiafk winsock.,

O 55~5847, M SetConsoleCtriHandler 5% %15 B 5 il & F44 A Wi 5 B8 5

O 5917, ¥Iesfim AR IX A& g CriticalSection.

O 60~111 17, ty BFE. XHPEHRE[EH T C+1 try-finally #F 451 . WR1E
_ ty BFBEAEPATIEF NI T REEE R 1 _ leave 1ER], HAREFFRBEF:
£ finally 27 BT

< 61~66 17, & VO 5¢H¥H K hIOCP.

%  68~80 1T, ¥4 sysInfo.dwNumberOfProcessors*2 f1 MAX THREAD NUM 2 [8] )%

/METKZE nThreadCount; & f5 €% nThreadCount ™ T{EZ&FE, K LR ARRFAE
hThreadHandles (41 + .

% 81~83 1T, M CreateListenSock pRE G MITERE D ¢ sockListens
& 87~110 17, 1EHfE. IRFAHMEIFERISREREFR, QIEEZER IpConnCtx Jf
RIFE2REREEBHER, BEREVIIE WSARecy #EETE K

O 112~139 17,  finally F2FFBY, #HATHIRREBGERE 45 R AEE TAE.

& 113~116 47, 558 B K &) hIOCP 4S8 NULL, #i% nThreadCount /™5 i
N NULL HI5E G B, BRI TIELELIERS .

S 117~127 17, FFLAELRES R, FHcHH AN,

< 128~131 17, KHI5ERERH .

& 133~136 17, KHAWIELED.

< 137~138 17, M ConnListClear FREE R EEERHE.

O 142~145 17, BRI FXEEE g CriticalSection, U & 3540 B 58 501 15 5E
H45 W winsock HI{# FH -

% 147~168 1T CtrlHandler pR%(5E X . X H| G UtE] CTRL C EVENT. CTRL
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LOGOFF_EVENT. CTRL SHUTDOWN EVENT 5(# CTRL CLOSE EVENT H{if, %

E#H g sockListen. iZERFH; T main BEH accept FAFRM, MMIBEFZE finally F2 A

JFEL .
% 169~176 1T CreateNewloCompletionPort 1 AssociateWithloCompletionPort EREE X o
55 177~206 4T CreateListenSock K%, GERFHEITERED. HEEIE WSA FLAG
_OVERLAPPED EEHIE®EN, AREIEZEREN E/GH SO_REUSEADDR &I, & /54985E
ZsHh 9999 % 1 HHE A listen BREUH 2 4b T W IRIRAS
% 207~241 4T CreateConnCtx ERA%{. N sockAccept XM ) O % K2 i i 2 6 8 %
S BEIRE, 4 sockAccept 5 58 B M 45 5€
55 242~260 1T ConnListAdd R %, ¥ i%E42(5 B IpConnCtx A B4 /7 H)ERE(S BEER T,
AR BAZEER B F v A fE A e 5F X 22 & g CriticalSection SRSLHH .
%5 261~293 1T ConnListRemove B¥L, RERE(E S IpConnCtx M4 R HIERE(E BaER T
MHRR, S<HAR M BB 1 R BT R
% 294~306 1T ConnListClear ERi%(, 1AH ConnListRemove P& b iEREE BHE.
55 307~324 47 myprintf pKEL, BHE XHEH G HRHERE, HE—-RFEFEERNRZREEE
WA EKBAZE.
%% 325~402 47 WorkThread ZLF2 K. 335~400 17 /2 KA L RF TG
O 336~351 17, A GetQueuedCompletionStatus ERFFKELSERNE R . WHEERF) 58
BB N, MZIEZ TIEERE; R GetQueuedCompletionStatus % [A] FALSE EY
FH VO H¥ERN 0 B P imlrr i), NWEHAH ConnListRemove R HiFHFR 1%
ER.
O 352~399 17, BIEERIEEFH IpPerlOData->oper (%, HIMriZ 585 s BT M
(IR 4528 VO #/E2RA: & SVR 10 WRITE, 4 #H% F—IK WSARecv i#K;
/& SVR 10 READ, A T % P imRERHEE, A4HiE WSASend #
EVER, X2 imitAT Echo.

21.3 JUFFIR % B M 5475 ik

2, BEENATE LK TCP IRE24E/4 (Il 21.5 Fian) , A5 XX Se 48 fg 1 {1t st
y AT T B A 20T

B RIERIRSB/NH KRS, XREZEPXAZIEFHER. HTFERRSSE
KR GBI —NEBER N —ANE Pk, B MRS REH T 3% W R8RS
KA, W EEIR TCP RS 28882 K HI R TAE A, miEh X—8HF UDP iR552%-

HIRRFIFRRFGIE 3 FhEEM, X 3 PR 7EChrif s R A GE s B B, BEIR AN TR
CAEALE Win32 P& TR BHERIFFIRSFEL, EEIFAZEE RGN T ERMHHZE.
IX A2 PR R — 77 T 56 Al AR BUAEXT 1 5 BN E 4% A — T HERSG &S B AKRKERLT, 7
PR T [ T RESRTE BT RS fE . B3 iX 3 PR SRS B M AR B H R, AT 4L

O HREBAREREEN, TEMNEEPBELEERER 7. RESEEII—I R
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VAR, AR A BIRAEBRIRE — TR, i TR
TGRS IR, S S T

(IEAUIRSS AR

TCP fB% 5 (AR AT

HRRSeE { &R

L FER R
B 215 W TCP RS2 R4 504

O MXTFREANBREZE S G TELER T, FULEE— 2zt nT LR RS
RAHIFER . B, WTEHRNRGERNR, VAR N KAFIEGEBIARL
RPHLERE, ZINFIRLNEESEIABITEREN. THNEEN L RS
T far 552 R R

O WRKRFHMERERRS, [ERN AYRT EARFRES RS, FEFERS
REFE R Z A B AR IR S, AR e a2 AR RYIE#E . EANMURA LiEihiR
B, mHEERS . MRS TIELE. FF, SIS HBRSS RS
TR RIS R F A R U .
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FERTJLEH TR KRR A Wl FHERE O APL #1TMEmIE, LA —2%5 L) C/S
iS5 AR B W FIAE N R AR i, ARERH — AN 2B 1) Web iRS548 16 F——MyWeb Iit
H RXHX L Py B AT AN .

MyWeb I H W] Winsock #& FBRELINEARE]) WWW k5452068, BNRGEET 1O
seRkdm DA, ZLE. ZH7, ATUERREBRHGRGH K WEB WHEAMESRMEH,
] LAY B A — AN Win32 P& TR R MRS Web IR 558%

MyWeb H RT{Y3Z#F HTTP-GET 84 LI HTM/HTML A4 58 2 KPR dEMR L. #55
122 | Souren Abeghyan & i £ www.codeproject.com [ “Multithreaded server class with
example of HTTP server” — 3, fEM T /REG

22.1 MyWeb FR 42 651% F
fEZ5 H MyWeb BTSSR FEA A 2 80, B Se T A 4z R G i) FH P 5 BA R
BEREE
2211 RBARF@E
MyWeb B H P SEH A A AP . EXHEHE (B 22.1) F{ESEERE (B 222) .

# MyWeb 1.0b Demof il : = I :l_l_q
RE@|w HR(Q) M)

[lue Apr 0B 22:35:02 2004 : MyWe bﬂEﬁE e BU.% \Myleb %58 0 : index htm
rueﬁ.prmzz.aa.ew 2004 : Fro 20219999 %Eﬁ

Tue Apr 08 22:35:'47 2004 : From IPHUHF 202 119 9 .99, EEiHES

Tue Apr 0B 22:35:48 21I|4:From IPE& 202.119.9. 99, Eﬁﬁ

Tue Apr 06 22:35:48 2004 : From IP 202 119.9.99, =

Tue Apr 0B 22:36:02 2004 : My b EEIRE.

Tue 4pr 0B 22:36:03 zmq:m;rlrablﬁﬁﬁﬁﬁt 180 %}c ‘Byfeb B8 T o index htm
Tue Apr 06 22:36:50 2004 : From IP 202 119999 3

Tue Apr 08 22:38:55 2004 : From IPt!.i]]: 202. 119. 9. 99, B XxH]

Tue Apr 06 22:37:25 2004 : From I Eﬁ 202.119.9.153» @%ﬁ

Tue Apr 06 22:37:25 2004 : From IP 202.119.9.153 4 §

Tue Apr 0B 22:37:28 2004 : From IPHEHF 202 119. 9. 153, 1FFiEE

Tue apr 06 22:37:26 2004 : From IPE 202, 119.9.153:@%‘%&

Tue Apr 08 22:37:30 2004 : From IP 202 119.9.153 ,

221 MyWeb JR&25HIERE S 1

FEEXTHEF, AL T 3 PRET, ol “RFas” « “EI7 M “#HB” . KA “k
e BT T RS 4 MERRE. “RBEh7 . “EE7 . YFI7 M B “iE
W7 KRBT “mE” REHE “EAL” J’iﬁlﬁﬁ% FI P AT B B ) 3% I %’:ﬁiﬁﬁ
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MyWeb FIRS 56 0 (BRIA N 80) « BRIATIM (index htm) PARARSS2SHI TAEEZ; “#HY”
KPR “RT” 41 7 MyWeb iRF45H—ERF R
MyWeb #fiLf) 57— MERIEFA MR EFEEIR. 2B EEER T IAEH: O &RFE
SHEAER LR AR IR 5wt E T @ B AFEFRPYI#, BRRSESEFHAPRES. W
& 22.2 Fiass
SH P ARG ZERE, SEH—MRESCE, B 223 s, ZKBREKR Ll T
FEXHERE SRR T I TIEE .

Sx¥EA
< Fiyweb
BcEMR< 3
HAARAGAE 1z E—
Mvlebih S WA = HEMyweb
R P | T
DD B e
W EmiT ik s
B 222 MyWeb H{ESH B R K223 MyWeb #1358

22.1.2 #HIERIE

MyWeb HJ#E/FIER HI B, EEH AW D : BB RGEMNE3h/FH1FAF LRSS .

(1) RERS

EEAE LT, MyWeb IR 857E 80 ¥ L /53 WWW k35, TAEHZN C:\MyWeb, K
INFE TR index htm. WRIXLIETARF S H P FILPREM, 847 LLFE S 3 MyWeb iR%53%
ZHIHAT ARG E . B EXEERRSRE “HEm7 —~ “BE” wd, BE R ESE R
RIS SRR “BCERSG &7 e, RAARKHEH “RFFECENEE” , W 224 fos.
TEZAEMEF, F AT LA B IR S5 28 HI 2R AL T

R RTG T FREFR EH - “BAL” S, EEEFNERAPREREREH
KER, R EHRAEKE.

B4 BRENEE g X|

RN 2 Js0 BETE: [index. htn +
APBF: [C:\yKeb

B 224 ARSGZEEE

(2) Ba/EEEF LRSS

“MRE-%%7 SRR =T A FRESHEs). EiEMELL, MEXTR, #MHERTbE
“JB3) Myweb” . “E1{F Myweb” 1 “ 451k Myweb” 3 MBI, M8k “fB53)” 5, MyWeb
BRI R G B B3R T 5 5 WWW RS . WSS shakdh, IALEEXHERER RGME B H
EFBAHEZNMER, WE 22.1 FEIES R~ WA, RS2SR HADEREMERE. F1E, L
K2 P um U R S 2 7E X B b
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SRR, FTH 0 YA AE H hE A2 5 A\ MyWeb FT7E EHLH IP 8i & 1842, Bl nT i n) 340 B/
7, e 22.5 Bras.

1 MyIEz - [Myweb— —4- T 2wmRE 2] = =18 %
D smEE EEN  dEE  thEREE W TR #RAS  FERNH)

1-Q-@Q-xAG Pk db-@-Fpe- -B-W 32

Uik 7 heep)fzoz,009.9.099) “H- B-8
Byfob— .
B
IR&aivy BETD)  HEEDH)
tuﬁ. DB £2: 9502 2004 § ApieblR e 0ah. ] s €0 B 2% = C: WyVeb B8 ¢ indes. hitm
Tua Apr OB 22:35:47 2004 : From IFEHLE 202 119 099, #36Es
Tueﬁ.p Of E2:35:47 2004 : rmlrtﬁftzuzu-as'aa %g&gi
Tue Apr OB 22:35:43 2004 ° Fron IFHREE 202 1180 99
Tue Apr OB 223545 2004 : ImIrFEHEEDZ]lEIEEE : FiEEET
Tue Apr DB £2:36:02 2004 & AxWebds
Tua Apr DR 22:36:03 2004 © Bsfebifs-C.850. 6RO D80 B5 0 Oy eb fR4TH dax . htm
Tue Apr DO E2:36:50 2004 : rmlrtﬁfizuznasaa E%E
Tue Apr OB 22:36:55 2004 ° From IF 118.8.99
Tus Apr DB EZ:37:25 ZOCM : Fr mlriﬁﬁltzuz 119.9. 153, %ggﬂé
Tu= Apr DB £2:37:25 2004 : From IF o0, 119, 5. 153,
Tua Apr OB 22:3T:28 2004 : From IFRRLE 202 11900153, ks
Tue Apr DB FF:3T:20 2004 & Fr u:mIl’tE{Jt FOZ. 119,89 153,%%%&
Tue Apr OB 22:37:30 2004 ° Fron IFHBEF =02 11990153, B
EFEFIN
M = dHBE BTH

B 225 )%

R ik 55 4 E AT KPR A 2, BT TEZ4ERT A SRR RIERIT K, BEF AR CH ES,
H A SBEBURS S TREFEZRE BN RGETIR. WRBEKRFSMRES, W7
LA 1IE R S5 4%, RaEEZ.

22.2 RAREHT

BATE KAMER MEC 288, BT E T EEMNNMNARER. £k T VC 83)
A RH] CMyWebServerDlg. CMyWebServerApp #ll CaboutDlg 3 MNEAKZ 4, BHEET
COptions. COptionsDlg. CMyNotifylcon. ChttpServer 4 /M8, LA CONN CTX. PER IO
DATA W EZHARE . IR AN EZ 0 o 8 B 4 B XHX £e28 0 BL o #r .

E B A AR, R CAFEEREARR Winsock API M1Z LERIE, X CHHY
PRAERAR AR STL A1 VC B MFC MEZRMIE A —E i T #f, BEOE IS K T B By 3 T X1
HERT MFC R FHAEFF

22.2.1 COptions 2
COptions KA TEEVIRIFIRFHHNEESH, rAREHBESEMERH#T. THELED
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H7 COptions iy M B, JERL A -

LIFTEEETETT 7777 P I il i 777707707 707077 7707077777777
// Options.h: COptions ZBHHELWEH. Create: 2004-03-24 Last Modify: 2004-03-24

LITTETTITET TP T I E TIPS TP T A P PP T AT T E T r T E 7777
1  #if 'defined(AFX OPTIONS H 5A89F18B E7D1 41BE B74A EB3A35D65104 INCLUDED )
2 #define AFX OPTIONS H 5A89F18B E7D1 41BE B74A EB3A35D65104 INCLUDED

#if MSC VER > 1000
4 #pragma once
5 #endif // MSC VER > 1000

6 class COptions

L {

8 public:

9 COptions () ;

10 virtual ~CCOptions();
11 public:

12 volid LoadDefOptions();
13 char m szDefaultPage[255];
14 char m szHomeDir[255];
15 UINT m nServerPort;

le protected:

17 void SaveOptions();

18 volid GetOptions();
19}

20 extern COptions *g pSvrOptions;

21 d#endif
LITTITETL TP E TP T AT TP TP E 7 i i i i rri i 777747777777

% 12 /TF B T COptions 281 public /& 71 B& %t LoadDefOptions, F ™ A8 Z R E L
55 2RI TS

% 13~15 1THEHBH T 3 4 public B A Z & m szDefaultPage . m szHomeDir
m_nServerPort, 737X N MyWeb Iz 5545 FIBRNETT. F /7 HR MRS 3 0. P 8RR,
i DLEEXN X LN ZE#ITER. WIE.

% 17 17 SaveOptions i 73 BR¥L, protected KA, H TR EMSEIRFRFEMEF .

% 18 4T GetOptions i 7 K%L, protected 2R, HTFMNFMFILEUETTS .

% 20 17 g pSviOptions, &/, #§H COptions BHIFEEl, 1ZZF & extern A B
ifi, AMEERE, 7E Options.cpp XA & X SEH .

N A& COptions 2SI IRAG :

[ITTETTTET TP i E P i i i i rri i i i iy 7777777707007 7070777070707 717777777777
// Options.cpp: COptions ZEHUSEER, SRk T HETHMEMECEERIZ/ 516



// Create: 2004-03-24 Last Modify: 2004-03-25
LI E i iri i iiririrrriririrrirrririririrririirirrridririiirrirs/
#include "stdafx.h"
#include "MyWebServer.h"
#include "Options.h"

1
2
3

o0 =1 &y N s

10

11
12
13

14
15
16
17

18
19
20
21

22
23
24
25
26
277
28
29
30
31
32
33
34
35
36
37
38

#ifdef DEBUG

#undef THIS FILE

static char THIS FILE[]= FILE ;
#define new DEBUG NEW

#fendif

COptions SvrOptions;
COptions *g pSvrOptions = & SvrOptions;

522 &  Internet ZnFE 1)

[ITTTTELTTP TP TT I LT TP L i r T i i iy rin i i rrirrrr i i i iii il rrrrrly

// Construction/Destruction

LI TETP T T AT TP LT E T E i E i i i i i il il rrrrr iy

COptions: :COptions ()

{

GetOptions () ;

COptions: :~COptions ()

{

SaveOptions () ;

volid COptions: :GetOptions ()

{

LoadDefOptions () ;

HKEYhKey;

DWORD dwType, dwcbData;
RegCreateKey (HKEY CURRENT USER,

"SOFTWARE\\CSE528.SEU\ \MyWebServer\\Options", &hKey)

dwcbData = 255;

RegQueryValueEx (hKey, "HomeDir", NULL, &dwType,
&dwcbData) ;

dwcbData = 255;

RegQueryValueEx (hKey, "DefaultPage", NULL, &dwType,

&dwcbData) ;

dwcbData = 255;

RegQueryValueEx (hKey, "ServerPort", NULL, &dwType,
&dwcbData) ;

RegCloseKey (hKey) ;

(LPBYTE) m szHomeDir,

(LPBYTE)m szDefaultPage,

(LPBYTE) &m nServerPort,
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39 }

40 wvold COptions::SaveOptions ()

41 {

42 HKEYhKey;

43 RegOpenKeyEx (HKEY CURRENT USER,

44 "SOFTWARE\\CSE528 . SEU\ \MyWebServer\\Options", 0, KEY ALL ACCESS, &hKey) ;

45 RegSetValueEx (hKey, "HomeDir", NULL, REG SZ, (CONST BYTE *) m szHomeDir,

46 strlen(m szHomeDir));

477 RegSetValueEx (hKey, "DefaultPage", NULL, REG S7Z, (CONST BYTE *) m
szDefaultPage,

48 strlen (m szDefaultPage));

49 RegSetValueEx (hKey, "ServerPort™, NULL, REG DWORD,

50 (CONST BYTE *)&m nServerPort, sizeof (m nServerPort));

51 RegCloseKey (hKey) ;

52 }

53 wvoild COptions: :LoadDefOptions ()

54 {

55 strncpy (m szHomeDir, "C:\\MyWeb", 255);

56 strncpy (m szDefaultPage, "index.htm", 255);
57 m nServerPort = 80;

58 }

LITTTTETT I EIT TP IE TP TP E TP AT E T E P E T i i i i i i i rniirirr 7y

% 9~10 17 X 7 —> COptions KL SvrOptions, PL K T 7] 1% 38 & W) $& £

g pSvrOptions.

% 14~17 17 COptions EAIMIE R EL, 1ZREUAH 2R protected f% 7 ERi #( GetOptions,
M 2 P U

% 18~21 47 COptions ZEHIHTHI R EL, 1% R EUH FH 25/ protected J% 7 BRI % SaveOptions,
e BHE R AP 2 MR

55 22~39 1T GetOptions F¥ 71 BT, MIF MR LUk 55 s TR 45, 4 3 4 public
R% 28 8 m szDefaultPage. m szHomeDir 1 m nServerPort.

O 75 24 17, M LoadDefOptions A%, 47 3 PNHAZE m szDefaultPage.
m_szHomeDir #1 m nServerPort I EL A {H -

O 25~28 47, M RegOpenKeyEx pRZ L ELE G 2FEMF T HKEY CURRENT
_USER\\SOFTWARE\WCSES528 SEUN\\MyWebServer\\Options.

O 29~37 17, M RegQueryValueEx BREZEEM KT HKEY CURRENT USER
\SOFTWARE\\CSE528 SEU\MyWebServer\Options ] 3 4 F 5 HomeDir -
DefaultPage F1 ServerPort. WIHRF/NFIASFFLE, W] RegQueryValueEx PR # <81 %E
ZT MNP RZER AEE (BPEGAME, W24 17) BAFMR.

O 3817, KHNEME.

%8 40~52 4T SaveOptions J% 71 B8 % . i FH RegSetValueEx B #UK 1F M3 m_szDefaultPage.
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m szHomeDir 1 m nServerPort F{E {Rf7 21+ MR X N F T,

% 53~58 1725 3 MR ZE m szDefaultPage. m szHomeDir A1 m nServerPort I EX
WME.

FATHE Options.cpp CHHHIZE 9~10 177 X T COptions ZK[F)SL|_SvrOptions, FH HI¥
g pSviOptions MRAE AN iZLH AyHhht. H A SvrOptions {X7E COptions B T] |, 1M
g pSvrOptions N4 /A E, 0] HHAEYUE L3 Options.h A RMEH . XHEEITHIE X
f£F, 3 COptions B A EETLEANTH HEf, HF _SvrOptions FIFFTE, ARG ILEEH]
COptions KR #iE R AL, M B e BGEM R FIAE<EdE; A el LLEE g pSvrOptions
T8 £ R 32 BB & B 2t_SviOptions IR R EH; JBHRH BT E R R G BEBE JER,
_ SvrOptions FIATH R 28 B 3h#AT, MK X ETH) m szDefaultPage. m szHomeDir F01
m_nServerPort {8 RfF ZIEM K.

22.2.2 COptSetupDlg 3£

COptSetupDlg K H RGN R 5L B X 1HHE IDD_DIALOG OPTSETUP HzhA Rk, £ %
F P IRESHRE R P, X BRI E S 4 /) COptions ZE3L |25 & .
f T 22.6 RREINIES, NEZEBHRMT 3N RRAEE.

CString m strDefaultPage; XN FEE T : IDC_COMBO _DEFPAGE
CString m strHomeDir; Xt H P H3: IDC_EDIT HOMEDIR
UINT m nSvrPort; XN F AR S5 % H: IDC_EDIT PORT

i .EI
E&iE0 : I IDC_EDIT_POAT EHETImE: I ] - :I
HAFPEF: IDC_EDIT_HOMEDIR .
I mc_aunou_un_nuuﬁl
" HiH
IDOE IDCANCEL

22.6 MRELSEEEMNEERIT
N1 /& COptSetupDlg ZEH 3k 44

LIPTLTEELTEEEE T E i riririririririririiiilrilrrirlrrrliriilililiililrllr’/

// OptSetupDlg.h : ECEEFEER/ENHEMESRESL O

// Create: 2004-03-25 LastModify: 2004-03-25

LIATLTEELEETEE i i i riririrrririri i riiililrrrirrrlirirlirlirlrilrrrir’/

1 #1f !defined(AFX OPTSETUPDLG H 0248A%60 2C27 49BD 8B26 6D9E00727684 INCL
UDED )

2 #define AFX OPTSETUPDLG H 0248A960 2C27 49BD 8B26 6DYE00727684 INCLUDED

3 #if MSC VER > 1000
£ #pragma once
5 #endif // MSC VER > 1000

6 class COptSetupDlg : public CDialog
T A
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// Construction
9 public:
10 COptSetupDlg (CWnd* pParent = NULL); // standard constructor

11 // Dialog Data

12 //{{AFX DATA (COptSetupDlg)

13 enum { IDD = IDD DIALOG OPTSETUP };
14 CString m strDefaultPage;

15 CString m strHomeDir;

16 UINT m nSvrPort;

17 //} }AFX_DATA

18 // Overrides

19 // ClassWizard generated virtual function overrides

20 //{{AFX VIRTUAL (COptSetupDlg)

21 protected:

22 virtual void DoDataExchange (CDataExchange* pDX) ; // DDX/DDV support
23 //}}AFX VIRTUAL

24 // Implementation
25 protected:

26 // Generated message map functions
27 //{{AFX MSG (COptSetupDlg)

28 virtual void OnOK() ;

29 afx msg void OnButtonSelHomepage () ;
30 //}}AFX MSG

31 DECLARE MESSAGE MAP ()

32 1

33 //{{AFX INSERT LOCATION}}
34 // Microsoft Visual C++ will insert additional declarations immediately before

the previous line.

35 #endif
LITTTITITET T L7 7T TP 7 i E i i i i r7 i r i i i irii i i rr i i i r il 777777

ETEARME R BAAEMEREEER, EATFHT 3 P HRRZREMHAN AR B
K%, COptSetupDlg Fif 2 AFH R A, i B HH LIS

LITTTTEEITT TP i i i i i ii i il rrriili iy rri i rrrrrrirlirirdrdy
// OptSetupDlg.cpp: BELEXHEHAEXHEERSEN, #4E coptions ZH—ANSLH

// Create: 2004-03-25 LastModify: 2004-03-25

LITTITETITT AT i i i i irriri i rrr il rrriri iy rri i rrrriiiiirirird7
1 finclude "stdafx.h"

2 #include "MyWebServer.h"

3 #include "OptSetupDlg.h"

< #include "Options.h"
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11

12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
271
28
29

30
31
32
33
34

35
36

37
38
39
40
41
42
43
44
45
46
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#ifdef DEBUG

#define new DEBUG NEW

#undef THIS FILE

static char THIS FILE[] = FILE ;
#endif

[I0TETETI TP AT AT i i iri iy irirrririidririririrrrrrlirrirrilrry
// COptSetupDlg dialog

COptSetupDlg: :COptSetupDlg (CWnd* pParent /*=NULL*/)
: CDialog (COptSetupDlg: :IDD, pParent)

//{{BRFX DATA INIT (COptSetupDlg)

m strDefaultPage = T (g pSvrOptions->m szDefaultPage);
m strHomeDir = T(g pSvrOptions->m szHomeDir) ;

m nSvrPort = g pSvrOptions->m nServerPort;
//}}AFX DATA INIT

vold COptSetupDlg: :DoDataExchange (CDatakExchange* pDX)

{
CDialog: :DoDataExchange (pDX) ;
//{{AFX DATA MAP (COptSetupDlg)
DDX CBString(pDX, IDC COMBO DEFPAGE, m strDefaultPage);
DDX Text (pDX, IDC EDIT HOMEDIR, m strHomeDir);
DDX Text (pDX, IDC EDIT PORT, m nSvrPort);
//}}AFX DATA MAP

BEGIN MESSAGE MAP (COptSetupDlg, CDialog)
//{{AFX MSG MAP (COptSetupDlq)
ON BN CLICKED (IDC BUTTON SEL HOMEDIR, OnButtonSelHomepage)
//}}RFX MSG MAP

END MESSAGE MAP ()

[T EEETEE AT AT r i i i i il iy rr i i i rdrirdirrrrririrriiriririrrrry
// COptSetupDlg message handlers

void COptSetupDlg: :0OnCK ()
{
// TODO: Add extra wvalidation here
UpdateData () ;
strncpy (g pSvrOptions->m szHomeDir, m strHomeDir, 255);
strncpy (g pSvrOptions->m szDefaultPage, m strDefaultPage, 255);
g pSvrOptions->m nServerPort = m nSvrPort;

CDialog: :0OnOK() ;
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vold COptSetupDlg: :OnButtonSelHomepage ()

48 |

49 // TODO: Add your control notification handler code here
50 BROWSEINFO bi;

51 char szFolderName [MAX PATH];

52 char szDirName [MAX PATH];

53 LPMALLIOC 1lpMalloc;

54 bi.hwndOwner = GetSafeHwnd() ;

55 bi.pidlRoot = NULL;

56 bi.pszDisplayName = szFolderName;// only folder name
57 bi.lpszTitle = "iEi%#EMyWebWever FHBEEF: ";

58 bi.ulFlags = BIF STATUSTEXT,;

59 bi.lpfn = NULL;

60 bi.lParam = NULL;

61 bi.iImage = NULL;

62 LPITEMIDLIST pidl = SHBrowseForFolder (&bi) ;

63 if (pidl) {

64 SHGetPathFromIDList (pidl, szDirName) ;

65 m strHomeDir = szDirName;

66 UpdateData (FALSE) ;

67 }

68

69 if (!SHGetMalloc(&lpMalloc) && (1lpMalloc !'= NULL))
70 {

71 if (pidl '= NULL) {

72 1pMalloc->Free (pidl) ;

73 }

74 lpMalloc->Release() ;

75 }

16 |}

LITTTTETLT LI T T E TP T PP E AP T E i i i i riirrrr77

fE LR S, Eila 2R, KRB VC REE3AE/K. TS H -
RIS IEAT 73 Hr 6

% 16~18 4T COptSetupDlg K& R E . N RZE m strDefaultPage. m strHomeDir
1 m nSvrPort W#¥J{E, MERE) COptions KX 4 g pSvrOptions K13 RS54 %,

55 40~43 17 “THIN” HHE RN KA. B 56 UpdateData pREUKE N EEZ AR 32U E
N IR R AR B, AR R IX Al R AR B EIR 45 ¢ pSvrOptions.

% 50~75 17 IDC_BUTTON SEL HOMEDIR #Z4H i) mel i pR & . 1% e E00E P & 4eid F 1)
H x4 6 i HE AL P ik 3 MyWeb BIAR Hk, FHREMZ stHomeDir 5% R 22 &

22.2.3 CMyNotifylcon 2

ZRM T P ESERP, £ H RN RER TS BRI B
FH1H -
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LIPTLTTELT LT i ririririririririririililririrlririillilllliliirlr’/
// MyNotifyIcon.h: CMyNotifyIcon ZEHELHEH

// Create: 2004-04-06 LastModify: 2004-04-06

LIPTLTEELEITEE i i i riririrrririri i rdriirrrrrrririrlirlirlrlrrrrr/

1
2

14
15
16
17
18
19
20
21

#ifndef (AFX MYNOTIFYICON H 501495DD 2ECE 4241 88A2 3A215EC596A1 INCLUDED )
#define AFX MYNOTIFYICON H 501495DD 2ECE 4241 88A2 3A215EC596A1 INCLUDED

#if MSC VER > 1000
#pragma once
#endif // MSC VER > 1000

class CMyNotifyIcon

{

public:
vold ChangeIcon (UINT nIDResource, const char *tip);
vold DelIcon();
vold AddIcon (UINT nIDResource, const char *tip);
CMyNotifyIcon (HWND hWnd, UINT uCallbackMessage, UINT nID);
virtual ~CMyNotifyIcon();

protected:
UINT m nID;
vold FillNotifyIconData (UINT nIDResource, const char *tip);
NOTIFYICONDATA m niData;
UINT m uCallbackMessage;
HWND m hWnd;
}i
#endif

LITTTTETTIEIT TP T TP LTI P E P E P E T i i i i i i rniirirrzy

A& CMyNotifylcon R # LU B, HIF P AHI<H) F 2 /& CMyNotifylcon 438 K &L
PL & AddIcon. Changelcon 5 Dellcon 3 /™ public f% 71 ER%L, iX 3 MNeRE A TR INMES
BAR . VD3R5 1= EIRR A BRAE S5 A= B bR, BT i3 AR AT 1 5% 2R 2 A 4t R 2T Shell NotifyIcon

BT

LITTITEEAET T AT rE i i i i i rr i i il irrirli i rrirrrirrrrrriirirrirdy
// MyNotifyIcon.cpp: CMyNotifyIconZKHIE X, SCEL T EARNTESAERERAE

// Create: 2004-04-06 LastModify: 2004-04-06

L1777 AE PPl rrirrdririiiirrrrrrrririiirriliiiiiiriririrlir//

1
2

=l & N e W

#include "stdafx.h"
#include "MyNotifyIcon.h"

#ifdef DEBUG

#undef THIS FILE

static char THIS FILE[]= FILE ;
#define new DEBUG NEW

#endif
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10
11
12
13
14
15
16
17

18
19
20

21
22
23
24
25

26
277
28
29
30

31
32
33
34

35
36
37
38
39
40
41
42
43
44
45
46

[ITTTTEPETITT T AT TP LT LT T E T T P E i i r i il i il

// Construction/Destruction

[ITTTTETITEIET T E i ririr i i irirrriri i iriririri il rrrrrr7 7
CMyNotifyIcon: :CMyNotifyIcon (HWND hWwnd, UINT uCallbackMessage, UINT nID)

{
m hWnd = hWnd;
ASSERT (m hWnd != NULL) ;
m nID = nID;
m uCallbackMessage = uCallbackMessage;

CMyNotifyIcon: :~CMyNotifyIcon ()
{
}

void CMyNotifyIcon: :AddIcon (UINT nIDResource, const char *tip)
{

FillNotifyIconData (nIDResource, tip):;

Shell NotifyIcon (NIM ADD, &m niData);

vold CMyNotifyIcon: :ChangeIcon (UINT nIDResource, const char *tip)
{

FillNotifyIconData (nIDResource, tip);

Shell NotifyIcon (NIM MODIFY, &m niData);

vold CMyNotifyIcon: :DellIcon ()

{
Shell NotifyIcon(NIM DELETE, &m niData);

vold CMyNotifyIcon::FillNotifyIconData (UINT nIDResource, const char *tip)
{
HICON hIcon = AfxGetApp () ->LoadIcon (nIDResource) ;
memset (&m niData, 0, sizeof (NOTIFYICONDATA))
m niData.cbSize = sizeof (NOTIFYICONDATR) ;
m niData.hIcon = hlIcon;
m niData.hWnd = m hWnd;
sprintf (m niData.szTip, tip):;
m niData.uCallbackMessage = m uCallbackMessage;
m niData.uFlags = NIF ICON | NIF MESSAGE | NIF TIP;
m niData.uID = m nID;

}

LITTITETTIET TP E TP T EE PP AT E TP E P E T i i i i i i i r iy irr7y

% 11~17 4T CMyNotifylcon KRIHJiE R E, TEHEREHEAN 3 N2 hWad.
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uCallbackMessage 1 nID, 73 B2 SRR N HEF R E D, 255 Ebs R AR
HHEMEEBAAERE (AERFFHEREN, RESBEIIBXITIHIPEXHE
uCallbackMessage K i%2s & & hWnd) F4ESFEFRR ID.

5% 21~25 17 Addlcon, public %R K%, WIMESEER. REARNMRASE:
nIDResource M tip, 71 %l/2 EbR SRR ID 5 B bn s B AEES = B LN BErfiRaE R

O 2317, EEEA protected % 57 Bk % FillNotifylconData 3 78 NOTIFYICONDATA 2%

RUp% M 28 & m niData.

O 2417, W RS K% Shell Notifylcon, 584 2% 8 NIM_ADD.

% 26~30 1T Changelcon, public B BRE, BFEHATHRMESEE. SHESRERS
AddIcon —3, R RTEE 24 K%L Shell Notifylcon 542 %5 NIM MODIFY . 7 Z ¥
B ZH P LATE % Addlcon, #RfE A HE Changelcon.

%5 31~34 17 Dellcon, public %A K%L, MIFRIEFSA=EFR, [FLE, Shell Notifylcon 54
Z3¥8 NIM_DELETE.

% 35~46 17 FillNotifylconData, protected J% 7 ER%Y, ¥EFE NOTIFYICONDATA AR
714F & m niData.

22.2.4 CHttpServer 2£

CHttpServer 28/ MyWeb i H f#Z DA EL, HERMAEEIHE WWW ZO0RSS, S
5P imiERE. T HTTP iERER. REINESE. W EREAER D SRR, C+
PRERRAR PE (STL) SF R, Av B8 e 38 7R PRI IX 3 RS B, XTHIX LA R g — 2 /) T
fi# .

B J¢ 08t CHttpServer 283k 3 4 HttpServer.h, JRIZIIT .

LIPTEELTETET T LTI P i i i i i i i i i i il i rr i rir i i rn i rr i i i i rrirr il 777
// HttpServer.h: CHttpServer ZHEI1HEH

// Create: 2004-03-23 By: yangming
// LastModify: 2004-04-05 By: yangming
LIPTLTEELEETEE i i riririrrririri il rdiiiilrrrrrrririrlrlirlrlrrrrr/
1 #1f !defined(AFX HTTPSERVER H 1A372664 TD4AF 430C AD6D 2B26CC4CBY967 INCLU
DED )
2 4define AFX HTTPSERVER H 1A372664 7D4F 430C AD6D 2B26CCA4CBY967 INCLUDED

3 #if MSC VER > 1000

£ #pragma once

5 #endif // MSC VER > 1000

6 // The debugger can't handle symbols more than 255 characters long.

7 // STL often creates symbols longer than that.

8 // When symbols are longer than 255 characters, the warning is disabled.
9 #pragma warning(disable:478¢)

10  #include <WINSOCKZ.H>
11 #include <STRING>
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12

#include <MAP>
13 using namespace std;

14 #define MAX SERVICETHREAD NUM 8

15 #define WﬁITdTHREﬁD_MILLIEECS 3000

16 #define MAX BUF LEN 1000

17 #define MAX HTTP REQUEST LEN 1000

18 #define WEBSERVER NAME "MyWeb"

19 #define ERROR404 string ("\\E404.html")
20 #define ERRORS501 string ("\\E501.html")
21 #define WM USER CLIENT WM USER + 1

22  #define CLIENT CONN REQ
23 #define CLIENT ACCEPT

24 #define CLIENT REJECT

25 #define CLIENT DISCONNECT
26 #define CLIENT FATIL CLOSE
27 typedef enumf{

28 SERVER STOP, SERVER RUNNING, SERVER PAUSE
29 } ServerState;

= W M = O

30 typedef map<string, string> MIMETYPES;

31 f*****#t#ttt*************t*##ttt*************t*tttt*************ttt#*#[

32 typedef enum IO OPER{
33 SVR I0 READ,
34 SVR I0 WRITE
35 } IO OPER, *LPIO OPER;

36 // VREBZNE, B 1/0%dE
37 typedef struct OverLappedEx{

38 OVERLAPPED OverLapped;
39 WSABUF wbut;

40 char data[MAX BUF LEN];
41 I0 OPER oper;

42 DWORD flags;

43 } PER IO DATA, *LPPER IO DATA;

44 /] SCRNERESHE, BREWREEE, XNEMRFERE D —R R
45 typedef struct CONN CTX({

46 SOCKET sockAccept;
47 LPPER IO DATA pPerICData;
48 string szRequest;
49 string szResponse;
50 BOOL bKeepAlive;

51 DWORD nAlreadyResponsed;



52
53
54
55
56
57

58
59
60
6l
62
63
64
65
66

67
68
69
10
71
72

13
74
15
16
T
18
19

80
81
82

83

84
85

86
87
88

89
90
91
92
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struct CONN CTX *pPrec;

struct CONN CTX *pNext;

_CONN CTX(){ pPerIOData = (LPPER IO DATA) malloc(sizeof (PER IO DATA));};
~ CONN CTX(){ free(pPerIOData);};

} CONN CTX, *LPCONN CTX;
R e s L T S Ly

class CHttpServer

{

public:

BOOL StartServer();

BOOL PauseServer () ;

BOOL StopServer();
ServerState GetServerState();
CHttpServer() ;

virtual ~CHttpServer();

protected:

HANDLE m evtSvrToStop;
HANDLE m evtThreadLanched;
HANDLE m hIOCPE;
HANDLE m hThreadList [MAX SERVICETHREAD NUM + 2];
// MAX SERVICETHREAD NUM Service Thread, one ListenThread & one
AdminThread
serversState m ServerState;
SOCKET m sdListen;
LPCONN CTX m ptrConnCtxHead; // AR, HTIRFIRFBIAERER
BOOL m bSvrPaused;
CRITICAL SECTION m CriticalSection;
MIMETYPES m MimeTypes;
UINT m nSvcThreadNum;

protected:

}i

vold InitMimeTypes ()

BOOL ProcessRequest (string szRequest, string &szResponse, BOOL
&bKeepAlive) ;

BOOL IsRequestCompleted(string szRequest);

vold ResetAll () ;

LPCONN CTX CreateConnCtx (SOCKET sockAccept, HANDLE hIOCP); // BIEEREL
HEEE

void ConnListAdd (LPCONN CTX 1pConnCtx);

void ConnListRemove (LPCONN CTX I1pConnCtx);

vold ConnlListClear():

static DWORD WINAPI ListenThread (LPVOID pParam) ;
static DWORD WINAPI ServiceThread (LPVOID pParam) ;
static DWORD WINAPI AdminThread (LPVOID pParam);
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93 extern CHttpServer *g pHttpServer;

94 fendif
LITTITETLT I I TP TP E TP AT i T T i i i i rriri77 77777

B 9OITHERTI B4, FA1iiid CHttpServer M T CHHIVAHEREMR . BT STL 6
2T WHZKAMS (symbols) , 1 VC BAIBF NG AL T 255 MM S, FIERIF
NMHAT STL BT EE, /74 KERwmIL N 4786 HZHEE R . MR AR : 1E include
B i) STL FEZ R, T 5CiEid pragma % 5 4a PRIL 0 DAZE (F 4786 245,

% 11~13 {784 STL 9 string A map k34, HiE std BFZFN.

B 14~20 ITEN T AT HE. Hd MAX SERVICETHREAD NUM (=8) #RiR% 4%
5% a3 8 MREELFE; WAITATHREAD MILLISECS (=3000) HFLENMIFELE, Fn
AR A TEFHFEIE B fiREFHAXT RN, &2 RER 3 B8 (8EE T 3 B8, L
CHttpServer ffJ5£31) ; MAX BUF LEN (=1000) , ¥/~ MyWeb [RE28 k&2 HERE /-
AL SR 1000B $#E; MAX HTTP REQUEST LEN (=1000) , #~ MyWeb 852 7% F1 3%
HTTP i5R&EANKE N 1000B; WEBSERVER NAME (="MyWeb") , FHT#)i& HTTP H
Response £ &, #5854 N MyWeb; ERROR404 (=string("\\E404.html")) 1 ERROR501

(=string("\E501.html")) FHT¥8E 1% Fimig K KA 404 503 501 #5i%Ef, MyWeb k%23
FIT I 757 B O T o

F21~26 ITRMEE X THTHE. BRIVAE, §— Windows 1§ B # A =0 HdE:
HEIS. WPARAM Fl LPARAM. 3 MyWeb R EBEH A4 T RS HTTP & imAl < i
AR, CMyHttpServer <> B3 m & & £ &K i%& WM _USER_CLIENT 3§ 8, 3 H¥#
CLIENT CONN REQ. CLIENT ACCEPT. CLIENT REJECT. CLIENT DISCONNECT LA
J CLIENT FAIL CLOSE {EN LPARAM ki% (& 4 IP {5 B1/EN WPARAM) ; ixit
CLIENT XXX HEDHERAE P mEERER., BXER. F4EE. &P uwmciE
B R B RE ARG SV ERS.

5 27~29 475 L T MK ServerState, T RRNRGEH 3 NEAIRSE: SERVER
STOP. SERVER RUNNING #1 SERVER PAUSE.

% 30 47% map<string, string>E X N MIMETYPES 7%,

8 32~35 4T X T M2EEA 10 OPER, XfN T3E/5 W Fh /e

8 37~43 1T N T e pdn DR b 8 10 #E RS, S EREF 213 TRIE
ME5E4E—8, @AW TF: OverLapped, EZ&L5ME; wbuf, HT AKX VO #{EH) WSABUF
4EN; data, SEFRAOH P IO X, £ MyWeb &4t P FHEREETE; oper, Hl THrE T/O
PEVERIRAY; flags, T E VO #1EHSH. 7F CHttpServer #HtH, PER 10 DATA &4k
VE RSB S WA TEE, X5 THRTREE AR,

B AS~56 1TE SRR . 2SI EREF 213 TRIE EBRKER, 5SS R
AT T EREITA RS Ak, fERRF 213 F, TEREBEEER AL TAEH
malloc/free BRELSC L, 1M7E CHttpServer fRHH HH new/delete BRE5E . L L, ZEFTHIFE
Y H LPCONN _CTX £f&m—H A FXKREr, ML RS CONN CTX KXt RigE .
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46 17, sockAccept, HFIRAFIIEEXTMNAIRESERE OHRT .
47 47, pPerlOData, 5[5 I/O #IELEHITEET, HTIRFEX VO #IEREERF

BRI . %464 BTG 1 X 1O AV T /E . CONN CTX [t arm o2

56 o

48~49 17, B string BRFIR R ZE, HAF szRequest A THr7F HTTP iR &,
szResponse F T PRA7 AR S5 a5 X VA K B We N 45 . string 28 STL 24, 7 erase.
size 5 A R, IERFIANE CONN CTX F45 7 string BRI A E, TG
FH malloc/free PREIR A LPCONN CTX #4IENGF (BN SEAGFRL,
szRequest F szResponse JoiZIE B BIR ), CHttpServer LA K CONN CTX 24
TERKALFE

50 17, bKeepAlive Hl T ZERE 2 B T ZRFF, Z WAHKK RFC 3.

5147, HT HTTP Hyme A5 B AR EEOR, AIRefR 22k WSASend 1/ H A fE K%
5cEE, RLRAFE nAlreadyResponsed F 103 2 A1 ER X M BIE K © &% FI 00 5 £
EE.

52~53 47, _CONN_CTX 45%t, HTHERE LA A EERK CONN_CTX XU
R

54~55 1T, CONN_CTX W&/t R4, 7EfiERE+, HA 7 malloc RECH
pPerlOData 73 it N 77; TENTHIEREH, AH free BN TR . Ik pPerlOData ] 417
AbEE 2 AE CONN_CTX X S A AEHN B3 TH . X—R51F 213 AF, &
21.3 h, W R HiE— EF 4 59 LPPER_I0 DATA Al LPCONN CTX £#43
%11 B malloc/free pA %Y.

% 58~92 1T CHttpServer K& . FEHA=B, 60~66 1T, &I, public k7 &%,
AP O; 67~79 17, 2RH) protected i R AE & ; 80~91 1T, 2K protected f% 7 K %Y,
LR A ER R A -

% 60~66 4T CHttpServer ] public ¥ 7 B& %5 .

0

0

0

a

61 4T, StartServer, public B R K%, HT /83 MyWeb Ir%s. W15 AR [E
TRUE, AR RINEDN; WRiRE FALSE, W7 ZERIEMRE28H SRS RA
Wr, BRMEN: O REFRERHATIZTE; @ RGFaHEE3NEM.

62 17, PauseServer, public R, HTFEHERS . WEKEEHIR[E TRUE,
AR DT WRIR[E FALSE, #RHARS 4 IE A AL T 2580 E5 17 IEIRE.
63 1T, StopServer, public iR K%, A T5FIEMRS . WRKEARRFE TRUE, ¥
BH AR 55 p s 1k anfik [B] FALSE, i BHAR 55 2% [ A5k AL T3 1E RS

64 1T, GetServerState F] T 1R Bl iR 585 B M ATIRES, IR [BIZEEY N ServerState, M&5AY,
W 27~29 17,

% 67~79 17 CHttpServer ' protected il A 2F & .

a

68~69 1T, m_evtSvrToStop 1 m evtThreadLanched, protected % A& . FHHXT 4,

HT4&AEFRZ . HF evtSviToStop A TEAE HLIE (W F30) %1E MyWeb k% ;
m_evtThreadLanched F T2 SR II G 3l .
70 17, m_hIOCP, 5&i¥ AAa)JHA.
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O

0

71~72 47, m hThreadList [MAX SERVICETHREAD NUM + 2], protected i 25
B, HTMRFAA CHttpServer R F EHFAAELKERNAW, 85 &K%
MAX_SERVICETHREAD NUM Mk554fsE, —MEr&EM—MEHELRE.

73 4T, m_ServerState, protected AL E, A TIRFRFZ A HECRE.

74 47, m_sdListen, protected FAZFE, MyWeb RS #FIME—F— MG ER O,
75 47, m_ptrConnCtxHead, protected i R 2F &, S5FEfF 21.3 AMH[F, MyWeb k%45
EEITEEYSEP — NS A28 HTTP ZF/ miEEE BN mEER, 1M
m_ptrConnCtxHead IE /2 A SRR 17 Z 8 R bk (5 B K fa %t -

76 17, m bSvrPaused, protected 2 &E, BOOL &, TRUE F/RR&EGa4TEHE
RZ&, FALSE R THEE#IRE.

77 47, m CriticalSection, protected X RAE, HTFXEL KR MIGHREIR, &
CHttpServer Fik i F B 2 IEEE B8R

78 47, m_MimeTypes, protected F{fiZEE, MIMETYPES (H[l map<string, string>)
KA, ATRFXHERES MIME KA 27 [a] R BRGTR R .

79 17, m nSvcThreadNum, protected J{ A2 &, HT{R4F MyWeb IR 251z 1TH} 5L
b J3 3l IR 55 LR A2 2L

% 80~91 1T CHttpServer ' protected F 71 BRI .

0

a

81 17, InitMimeTypes, protected 73 A%, %7 m MimeTypes i R ZZ EIR{H, ST
R4S MIME SJEZEA 7 (8] X R K R o

82 1T, ProcessRequest, protected A i eR%L, FTAEE%E P omdi& ki) HTTP iEK
szRequest. BREH 3 M AZSH: szRequest X7~ HTTP i53K; szResponse ) 5| FH,
T PRA70e N £ dE ;. bKeepAlive H151H, HF{&7F Connection: Keep-Alive & I1HE -
AT fR A ProcessRequest pRELH)SZHL AR [F{E &5 N TRUE.

83 1T, IsRequestCompleted, protected i 71 pRE. T #IWr HTTP 15K szRequest /&
HoeE GERives), R8Nz FE TRUE, #&N05RE FALSE.

84 1T, ResetAll, protected F R AL ZHRE M TR ARAF AR ATEETE
60, FHBEREITEN SHRNER. —RHA T RS SPVIEAEE ES .

85 1T, CreateConnCtx, protected Ji¥ 71 BRI & FE AN LA, — &K EHE T sockAccept
558 iedin 1 hIOCP 485€ , RN EIRI 2 P i #2818 CONN_CTX #f, %%
2] i sockAccept Fri& o

86 17, ConnListAdd, protected J% 7 BRE. 15 F RISRAEEXT M E) CONN CTX #
#& IpConnCtx N 2| CHttpServer #RE4E 3R FE MG BEER .

87 1T, ConnListRemove, protected %R EREL. 4 A EEXT M CONN_CTX i
IpConnCtx M CHttpServer FRIR4EFHERE(E BEERTME, R SCHERE IR
88 1T, ConnListClear, protected B A A% . IEFRIERE BER, R ER.
890~0901 47, ListenThread/ServiceThread/AdminThread, iX 3 MR %L & CHttpServer
KK protected B A AT, NRLRERE . FEFEERZ, KA A RBEFENERE
R &L, AR ERFSHIF B A WINAPI #iRFF . 11 X K~ ListenThread/Service Thread
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/AdminThread ZFAKE, PrLAEIX 3 ANMRE P LEM A this Fafh, BTV
KHAEFRS R AL EE WIS A R FRETERRE this fREHEAZLE
PR A %0 A= 8 pParam £ A\ . . ListenThread & CHttpServer 2B Wi 22 2, @
TS WA I 3EE K ServiceThread 2 IRFZ M2, H'E BAABUCHALH% i |
RiEH) HTTP i53K; AdminThread 2B FLRE, ZAEBERRSBEILLES, Hh
TR aRIE L. A TAE.

T AZ& CHttpServer 28 FSCERJF G -

LTI TP Ei i i riiir i irririrrrrrrriiirrrirriirrrrrrrriririrlrrrsy/
// HttpServer.cpp: CHttpServer RWJSEHL, FERk /2T 10CP HITRIEER) www AR5 TIRE

// Create: 2004-03-23 By: yangming

// LastModify: 2004-04-05 By: yangming

LTI T I r i i iriririririrrirrriiirriirriiiirirlrrdiiriiirrrs/
1 #include "stdafx.h"

#include "MyWebServer.h"

#include "HttpServer.h"

#include "Options.h"

= Lo D

#ifdef DEBUG

#undef THIS FILE

static char THIS FILE[]= FILE ;
#define new DEBUG NEW

fendif

[V T s o TS e SR & o

10 CHttpServer _HttpServer;
11 CHttpServer *g pHttpServer = & HttpServer;

12 // Q& 1/0 5ERER D

13 #define CreateNewlIoCompletionPort (dwNumberOfConcurrentThreads)
CreateIoCompletionPort (INVALID HANDLE VALUE, NULL, O,
dwNumberOfConcurrentThreads)

14 // BEEOSEREROS4E

15 #define AssociateWithIoCompletionPort (hComPort, hDevice, dwCompKey)
CreateloCompletionPort (hDevice, hComPort, dwCompKey, 0)

e /1717 AITTE7 77T P 7T i i i iy iryrirrirriiirirdririrlrrirsr/

17 // Construction/Destruction

18 J//TIT7IP TP 7 7 i 77 r i i r7 i i i i i i7irr il i 7 77 i i rr iy iz rr i r gy

19 CHttpServer: :CHttpServer ()

20 |

21 m evtThreadLanched = CreateEvent (NULL, FALSE, FALSE, NULL);
22 m evtSvrToStop = CreateEvent (NULL, FALSE, FALSE, NULL);

23 InitializeCriticalSection(&m CriticalSection);

24 ResethAll () ;

25 SYSTEM INFO sysInfo;
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GetSystemInfo (&sysInfo);

27 // ¥ sysInfo.dwNumberOfProcessors*2 flMAX SERVICETHREAD NUM Z [H]HEY/MER
25 m nSvcThreadNum
28 m nSvcThreadNum=sysInfo.dwNumberOfProcessors * 2 <MAX SERVICETHREAD NUM ?

(sysInfo.dwNumberOfProcessors * 2) : MAX SERVICETHREAD NUM;
29

30 InitMimeTypes () ;
31 }

32 CHttpServer: :~CHttpServer ()

33 {

34 CloseHandle (m evtThreadLanched) ;

35 CloseHandle (m evtSvrToStop) ;

36 DeleteCriticalSection(&m CriticalSection);
37 }

38 BOQOL CHttpServer::StartServer ()

39 {

40 if (m ServerState = SERVER RUNNING)

41 return FALSE;

42 if (m ServerState == SERVER PAUSE) {

43 m bSvrPaused = FALSE;

44 m ServerState = SERVER RUNNING;

45 return TRUE;

46 }

47 m bSvrPaused = FALSE;

48 // Step.l FEH. Winsock

49 WSAData wsaData;

50 if (WSAStartup (WINSOCK VERSION, &wsaData) != 0)

51 return FALSE;

52 ResetAl11();

53 // Step.2 JAEVEBERE, ZEBAEMTTIRFASHIH TIE

54 HANDLE hThread = CreateThread (NULL, 0, AdminThread, this, 0, NULL);

55 if (hThread == NULL) {

56 WSACleanup () ;

57 ResetAll () ;

58 return FALSE;

59 }

60 /] FPEARFRIERIBIT

el if (WaitForSingleObject (m evtThreadLanched, WAIT4THREAD MILLISECS) I=
WAIT OBJECT 0) {

62 TerminateThread (hThread, 1);

63 CloseHandle (hThread) ;

ed WSACleanup () ;
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ResetAll () ;
return FALSE;

m hThreadList[0] = hThread;

// Step.3 JAshAWrETE
ResetEvent (m evtThreadLanched) ;
hThread = CreateThread (NULL, 0, ListenThread, this, 0, NULL);
if (hThread == NULL) {
// BRVETRLRIEE R
SetEvent (m evtSvrToStop) ;
/] ERPETRRIRAE R
if (WaitForSingleObject (m hThreadList[0], WAIT4THREAD MILLISECS * 3) !
= WAIT OBJECT 0)
TerminateThread (m hThreadList[0], 1);
CloseHandle (m hThreadList[0]) ;
WSACleanup () ;
ResetAll () ;
return FALSE;
}
// FFRT SRR IE R BT
if (WaitForSingleObject (m evtThreadLanched, WAIT4THREAD MILLISECS) !=
WAIT OBJECT 0) {
TerminateThread (hThread, 1);
CloseHandle (hThread) ;
SetEvent (m evtSvrToStop);// IEAVEHELFEL R
if (WaitForSingleObject (m hThreadList[0], WAIT4THREAD MILLISECS *
3) != WAIT OBJECT 0)
TerminateThread (m hThreadList[0], 1);
CloseHandle (m hThreadList[0]) ;
WSACleanup () ;
ResetAll () ;
return FALSE;

m hThreadList[1l] = hThread;
m ServerState = SERVER RUNNING;

return TRUE;

BOOL CHttpServer::PauseServer ()
{
if (m ServerState != SERVER RUNNING)
return FALSE;
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m_bSvrPaused = TRUE;

10e m ServerState = SERVER PAUSE;
107 return TRUE;
108 }

109 BOOL CHttpServer::StopServer()

110 {

111 if (m ServerState = SERVER STOP)

112 return FALSE;

113 SetEvent (m evtSvrToStop) ;

114 /] EE AR

115 WaitForSingleCObject (m hThreadList[0], WAIT4THREAD MILLISECS * 3);
116 DWORD nEkExitCode;

117 GetExitCodeThread (m hThreadlList[0], &nExitCode);
118 if (nExitCode == STILL ACTIVE)

119 TerminateThread (m hThreadList[0], 1);

120

121 ResetAll () ;

122 WSACleanup () ;

123

124 return TRUE;

125 1}

126 ServerState CHttpServer::GetServerState()
127 {

128 return m ServerState;
129 }

130 /7771777077007 700707 E i i i iy i i i il i i rrr iy
131 /7171770770777 r i i i i iy iy i i ir i i i i rr i 777 iy

132 wvoid CHttpServer::InitMimeTypes ()

133 {
134 // Init MIME Types
135 m MimeTypes["doc"] = "application/msword";
136 m MimeTypes ["bin"] = "application/octet-stream";
137 m MimeTypes ["dl11"] = "application/octet-stream";
138 m MimeTypes["exe"] = "application/octet-stream";
139 m MimeTypes ["pdf"] = "application/pdf";
140 m MimeTypes ["p7c"] = "application/pkcs7-mime";
141 m MimeTypes["ai"] = "application/postscript”;
142 m MimeTypes["eps"] = "application/postscript";
143 m MimeTypes|["ps"] = "application/postscript”;
144 m MimeTypes ["rtf"] = "application/rtf";

[

145 m MimeTypes ["£df"] = "application/vnd.fdf";
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146 m MimeTypes["arj"] = "application/x-arj"

147 m MimeTypes["gz"] = "application/x-gzip";

148 m MimeTypes["class"] = "application/x-java-class"; e
149 m MimeTypes["]js"] = "application/x-javascript"; @
150 m MimeTypes["1zh"] = "application/x-1zh";

151 m MimeTypes ["1nk"] = "application/x-ms-shortcut";
152 m MimeTypes["tar"] = "application/x-tar"™;

153 m MimeTypes ["hlp"] = "application/x-winhelp";
154 m MimeTypes ["cert"] = "application/x-x509-ca-cert";
155 m MimeTypes["zip"] = "application/zip";

156 m MimeTypes["cab"] = "application/x-compressed";
157 m MimeTypes["arj"] = "application/x-compressed";
158 m MimeTypes["aif"] = "audio/aiff";

159 m MimeTypes["alfc"] = "audio/aiff";

160 m MimeTypes["alff"] = "audio/aiff";

lel m MimeTypes["au" ] = "audio/basic";

162 m MimeTypes ["snd"] = "audio/basic";

163 m MimeTypes ["mid" ] = "audio/midi"™;

164 m MimeTypes ["rmi"] = "audio/midi";

165 m MimeTypes ["mp3"] = "audio/mpeg";

le6 m MimeTypes ["vox"] = "audio/voxware";

167 m MimeTypes ["wav" ] = "audio/wav";

168 m MimeTypes|["ra"] = "audio/x-pn-realaudio™;

169 m MimeTypes ["ram" ] = "audio/x-pn-realaudio”;

170 m MimeTypes ["bmp" ] = "image/bmp";

171 m MimeTypes ["gif"] = "image/gif";

172 m MimeTypes ["jpeg"] = "image/jpeg";

173 m MimeTypes ["Jpg"] = "image/jpeg";

174 m MimeTypes ["tif"] = "image/tiff";

175 m MimeTypes ["tiff"] = "image/tiff";

176 m MimeTypes ["xbm" ] = "image/xbm";

177 m MimeTypes ["wrl"] = "model /vrml";

178 m MimeTypes ["htm" ] = "text/html";

179 m MimeTypes ["html"] = "text/html";

180 m MimeTypes["c"] = "text/plain";

181 m MimeTypes ["cpp"] = "text/plain";

182 m MimeTypes["def"] = "text/plain";

183 m MimeTypes["h"] = "text/plain";

184 m MimeTypes ["txt"] = "text/plain";

185 m MimeTypes ["rtx"] = "text/richtext";

186 m MimeTypes ["rtf"] = "text/richtext";

187 m MimeTypes["Jjava"] = "text/x-java-source";

188 m MimeTypes["css"] = "text/css";

189 m MimeTypes ["mpeg" ] = "video/mpeg";

190 m MimeTypes ["mpg" ] = "video/mpeg";

191 m MimeTypes ["mpe" ] = "video/mpeg";

192 m MimeTypes ["avi"] = "video/msvideo"™;

193 m MimeTypes ["mov" ] = "video/quicktime";
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194 m MimeTypes ["gt"] = "video/quicktime";
195 m MimeTypes["shtml"] = "wwwserver/html-ssi";
196 m MimeTypes["asa"] = "wwwserver/isapi";
197 m MimeTypes ["asp"] = "wwwserver/isapi";
198 m MimeTypes ["cfm"] = "wwwserver/isapi";
199 m MimeTypes ["dbm" ] = "wwwserver/isapi";
200 m MimeTypes["1sa"] = "wwwserver/isapi";
201 m MimeTypes ["plx"] = "wwwserver/isapi";
202 m MimeTypes ["url"™] = "wwwserver/isapi";
203 m MimeTypes["cgli"] = "wwwserver/isapi";
204 m MimeTypes ["php" ] = "wwwserver/isapi";
205 m MimeTypes ["wcgl"] = "wwwserver/isapi";
206 }

207 wvolid CHttpServer: :ResetAll ()

208 {

209 m ServerState = SERVER STOP;

210 m sdListen = INVALID SOCKET;

211 for(int i = 0; 1 < MAX SERVICETHREAD NUM + 2; i++) {
212 if (m hThreadList[i])

213 CloseHandle (m hThreadList[1]);
214 m hThreadList[i] = NULL;

215 }

216 1f (m hIOCP) {

217 CloseHandle (m hIOCP) ;

218 m hIOCP = NULL;

219 }

220 if (m ptrConnCtxHead)

221 ConnListClear () ;

222 ResetEvent (m evtThreadLanched) ;

223 ResetEvent (m evtSvrToStop);

224 m bSvrPaused = FALSE;

225 m ptrConnCtxHead = NULL;

226 }

2271 S/ T L E T E TP i i i iy i iirr il rrr
228 J/IITTILPELP PP T P ET T E TP PP i i i iy i i iiii il r il

229 BOQL CHttpServer::IsRequestCompleted(string szRequest)

230 {

231 if (szRequest.size() < 4)

232 return FALSE;

233

234 if (szRequest.substr(szRequest.size() - 4, 4) == "\r\n\r\n")
235 return TRUE;

236 else

237 return FALSE;

238 }
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239 BOQOL CHttpServer::ProcessRequest (string szRequest, string &szResponse, BOOL

&bKeepAlive) ¢ ™
240 { \

241 string szMethod;

242 string szFileName;

243 string szFullPathName;

244 string szFileExt;

245 string szStatusCode ("200 OK") ;

246 string szContentType ("text/html");

247 string szConnectionType ("close™);

248 string szNotFoundMessage;

249 string szDateTime;

250 char pResponseHeader[2048];

251 fpos t lengthActual = 0, length = 0;

252 char *pBuf = NULL;

253 int n;

254

255 // Check Method

256 n = szRequest.find ("™ ", 0);

257 if(n '= string::npos) {

258 szMethod = szRequest.substr (0, n);

259 if (szMethod == "GET") {

260 // Get file name

261 int nl = szRequest.find(" ", n + 1);

262 if(nl !'= string::npos) {

263 szFileName = szRequest.substr(n + 1, nl - n - 1);
264 // do some check

265 nl = szFileName.find("..", 0);

266 1f(nl '= string: :npos) {

267 szStatusCode = "404 Resource not found";
268 szFileName = ERROR404;

269 }

270 if (szFileName == " /")

271 szFileName = string(g pSvrOptions->m szDefaultPage);
2772 }

273 else{// No 'space' found in Request String
274 szStatusCode = "501 Not Implemented";
275 szFileName = ERRORS01;

276 }

271 }

2778 else{

279 szStatusCode = "501 Not Implemented";

280 szFileName = ERROR5S01;

281 }

282 }

283 else{// "No 'space' found in Request String

284 szStatusCode = "501 Not Implemented";
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286

287
288
289
290
291
292

293
294
295
296
297
298
299
300
301
302

303
304
305
306
307
308
309

310
311
312
313
314
315
316
317
318
319
320

321
322

323
324

szFileName = ERRORS501;

// Determine Connection type
n = szRequest.find("\nConnection: Keep-Alive", 0);
if(n '= string: :npos)
bKeepAlive = TRUE;
else
bKeepAlive = FALSE;

// Figure out content type
int nPolintPos = szFileName.rfind(".");
if (nPointPos '= string: :npos) {
szFileExt = szFileName.substr (nPointPos + 1, szFileName.size());
strlwr ((char*)szFileExt.c str());
MIMETYPES: :iterator 1it;
it = m MimeTypes.find(szFileExt);
if(it !'= m MimeTypes.end())
szContentType = (*it).second;

// Obtain current GMT date/time

char szDT[128];

struct tm *newtime;

long ltime;

time (&1ltime) ;

newtime = gmtime (&ltime);

strftime (szDT, 128, "%a, %d %b %Y SH:%M:%S GMT", newtime);

// Read the file
FILE *f;
szFullPathName = string(g pSvrOptions—->m szHomeDir) + "\\" + szFileName;
f = fopen(szFullPathName.c str(), "r+b");
if (£ !'= NULL) {
// Retrive file size
fseek(f, 0, SEEK END);
fgetpos (f, &lengthActual);
fseek(f, 0, SEEK SET);

pBuf = new char[lengthActual + 1];

length = fread(pBuf, 1, lengthActual, f);
fclose (f);

// Make Response
sprintf (pResponseHeader, "HTTP/1.0 %s\r\nDate: %s\r\nServer: %s\r\
nAccept-Ranges: bytes\r\nContent-Length: %d\r\nConnection: %s\r\
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nContent-Type: %s\r\n\r\n",
szStatusCode.c str(), szDT, WEBSERVER NAME, (int)length,
bKeepAlive ? "Keep-Alive" : "close", szContentType.c str());
}
else{
// In case of file not found
szFullPathName = g pSvrOptions—->m szHomeDir + ERROR404;
f = fopen(szFullPathName.c str(), "r+b");
if (£ !'= NULL) {
// Retrive file size
fseek(f, 0, SEEK END);
fgetpos (£, &lengthActual);
fseek(f, 0, SEEK SET);
pBuf = new char|[lengthActual + 1];
length = fread(pBuf, 1, lengthActual, f);
fclose (f);
szNotFoundMessage = string(pBuf, length);
delete [] pBuf;
pBuf = NULL;
}

szStatusCode = "404 Resource not found";

sprintf (pResponseHeader, "HTTP/1.0 %s\r\nContent-Length: %d\r\
nContent-Type: text/html\r\nDate: %s\r\nServer: %s\r\n\r\n%s",
szStatusCode.c str(), szNotFoundMessage.size(), szDT, WEBSERVER
_NAME, szNotFoundMessage.c str());
bKeepAlive = FALSE;

szResponse = string (pResponseHeader);
if (pBuf)

szResponse += string(pBuf, length);
delete [] pBuf;
pBuf = NULL;

return TRUE;

[ITTTT TP T TP TT T TEE L 77 i i il r7in i i i i i7r i 77077777
[ITTTLTI T TTTI TP PP L 77 i i i i ri i i i7 077777

LPCONN CTX CHttpServer::CreateConnCtx (SOCKET sockAccept, HANDLE hIOCP)
{
LPCONN CTX 1pConnCtx = new CONN CTX;
if (1pConnCtx == NULL)
return NULL;
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362 // WIH

363 1pConnCtx—>pNext = NULL;

364 1pConnCtx—>pPrec = NULL;

365 1pConnCtx->sockAccept = sockAccept;

366 1pConnCtx—>szRequest.erase (0, string::npos);

367 1pConnCtx->szResponse.erase (0, string::npos);

368 1pConnCtx—>bKeepAlive = FALSE;

369 1pConnCtx—->nAlreadyResponsed = 0;

370 ZeroMemory (1lpConnCtx->pPerIOData, sizeof (PER IO DATA));
371 1pConnCtx—>pPerIOData—>0verLapped.hEvent = NULL;

372 1pConnCtx—>pPerIOData—->0verLapped. Internal = 0;

373 1pConnCtx—>pPerIOData—>0verLapped.InternalHigh = 0;

374 1pConnCtx—>pPerIOData—>0OverLapped.Offset = 0;

375 1pConnCtx—>pPerIOData—>0verLapped.OffsetHigh = 0;

376 1pConnCtx—>pPerIOData—>wbuf.buf = (char *) lpConnCtx->pPerIOData->data;
377 IpConnCtx—>pPerIOData—>wbuf.len = MAX BUF LEN;

378 1pConnCtx->pPerIOData->oper = SVR IO READ;

379 1pConnCtx—>pPerIOData—>flags = 0;

380 // BEED SRR 9E

381 if (!AssociateWithIoCompletionPort (m hIOCP, (HANDLE) sockAccept, (DWORD)
1pConnCtx) ) {

382 delete 1pConnCtx;

383 1pConnCtx = NULL;

384 return NULL;

385 }

386 return lpConnCtx;

387 }

388 wvoid CHttpServer::ConnListAdd(LPCONN CTX I1pConnCtx)

389 {

390 LPCONN CTX pTemp;

391 EnterCriticalSection(&m CriticalSection);
392 if (m ptrConnCtxHead = NULL) {
393 // EERRE— (fE—) AR

394 1pConnCtx—>pPrec = NULL;

395 1pConnCtx—>pNext = NULL;

396 m ptrConnCtxHead = lpConnCtx;
397 lelse{

398 // BRI

399 pTemp = m ptrConnCtxHead;

400 m ptrConnCtxHead = lpConnCtx;
401 1pConnCtx—>pNext = pTemp;

402 1pConnCtx—>pPrec = NULL;
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pTemp—>pPrec = 1pConnCtx;

LeaveCriticalSection (&m CriticalSection);

void CHttpServer: :ConnListRemove (LPCONN CTX 1pConnCtx)

{

LPCONN CTX pPrec;
LPCONN CTX pNext;

EnterCriticalSection(&m CriticalSection);
if (1pConnCtx) {

pPrec = lpConnCtx—>pPrec;
pNext = 1pConnCtx—>pNext;
if ((pPrec = NULL) && (pNext == NULL)){// [*] —> NULL: #ER#E
m ptrConnCtxHead = NULL;
}
else if ((pPrec = NULL) && (pNext !'=NULL)){// [*] > [ ] > .... [ 1:
HERETR
pNext->pPrec = NULL;
m ptrConnCtxHead = pNext;
}
else if ((pPrec '= NULL) && (pNext = NULL)){// [ ] > [ 1 —=> .... [*]:
HERAT R
pPrec—>pNext = NULL;
}
else if ( pPrec && pNext ) {// [ 1 —> [*] —> .... [ ]: SEEFIETA
pPrec—>pNext = pNext;
pNext->pPrec = pPrec;

/[ RIFERE, BEREEE
if (1pConnCtx->sockAccept != INVALID SOCKET) {

#ifdef DEMO

#endif

SOCKADDR IN from;

memset (&from, 0, sizeof (from));

int fromlen = sizeof (from);

getpeername (1lpConnCtx—>sockAccept, (SOCKADDR *) &from, &fromlen);

AfxGetMainWnd () —>PostMessage (WM USER CLIENT, from.sin addr.s addr,
CLIENT DISCONNECT) ;

closesocket (1lpConnCtx—>socklAccept) ;
}
delete lpConnCtx;
1pConnCtx = NULL;

&,
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445
446
447

448
449
450

451
452
453
454
455
456
457
458
459
460

461
462

463
464
465
466
467
468
469
4770
471
47]2
473
474
4775
4776

4777
4778
4779
480
4381
4382
483
484
485

486

LeaveCriticalSection(&m CriticalSection);
return;

void CHttpServer::ConnlListClear ()

{

LPCONN CTX pTempl, pTempZ;

EnterCriticalSection(&m CriticalSection);
pTempl = m ptrConnCtxHead;
while (pTempl) {
pTempZ = pTempl->pNext;
ConnListRemove (pTempl) ;
pTempl = pTemp?2;
}
LeaveCriticalSection(&m CriticalSection);
return;

[ITTTTEPI T T T LTI T T E T AL P i i i il rrrri774177
[ITTTTEPETITT T LTI TP E LT i i i i il rnirrrrr 77477/

/] RS EERERE
DWORD WINAPI CHttpServer: :AdminThread (LPVOID pParam)

{

CHttpServer *pHttpServer = (CHttpServer *) pParam;

// i@ startServer K%, Admin Z&FECEE)
SetEvent (pHttpServer->m evtThreadLanched) ;
/] SHERFAFIEFR S, ZIRSAE=IMEN TR
// 1. i startServer &I}, ListenThread KREEIER S5
// 2. BR%%E% ListenThread iz{TidfEd ks
// 3. R stopServer &L
WaitForSingleObject (pHttpServer->m evtSvrToStop, INFINITE);
// Do Clear Work
if (pHttpServer->m sdListen != INVALID SOCKET)
closesocket (pHttpServer—>m sdListen);// #5# ListenThread {f] accept
T AR
if (pHttpServer->m hIOCP) {// i#@HI Service ZRIE4R
for (UINT 1 = 0; 1 < pHttpServer->m nSvcThreadNum; 1i++)
PostQueuedCompletionStatus (pHttpServer->m hIOCP, 0, 0, NULL);
}
/! FREETE Service LRGSR
WaitForMultipleObjects (pHttpServer->m nSvcThreadNum + 1,
& (pHttpServer->m hThreadList[1]),
TRUE,
WAITATHREAD MILLISECS * 2);

DWORD nExitCode;
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487 for (UINT j = 1; j < pHttpServer->m nSvcThreadNum + 1; Jj++){

488 GetExitCodeThread (pHttpServer->m hThreadlList[]], &nExitCode);

489 if (nExitCode = STILL ACTIVE) il
490 TerminateThread (pHttpServer->m hThreadList[j], 1); @
491 }

492 pHttpServer->ResetAll () ;

493 return 0;

494 }

495 // WpFFaSEMTEEE
496 DWORD WINAPI CHttpServer::ListenThread (LPVOID pParam)
497 {

4938 CHttpServer *pHttpServer = (CHttpServer *) pParam;

499 // BEE 1/0 5eRR

500 pHttpServer->m hIOCP = CreateNewloCompletionPort (0);
501 if (pHttpServer—>m hIOCP == NULL)
502 return -1;

503 // BIEBNTIELFE

504 for (UINT 1 = 0; i < pHttpServer->m nSvcThreadNum; i++) {
505 HANDLE hThread = CreateThread(NULL, 0, ServiceThread, pHttpServer,
0, NULL);

506 if (hThread == NULL)

507 return -1;

508 else

509 pHttpServer->m hThreadList[i1 + 2] = hThread;

510 }

511

512 pHttpServer->m sdListen = socket (AF INET, SOCK STREAM, 0);

513 if (pHttpServer->m sdListen == INVALID SOCKET)

514 return -1;

515

516 BOOL bReuseAddr = TRUE;

517 if (setsockopt (pHttpServer->m sdListen, SOL SOCKET, SO REUSEADDR, (char *)
&bReuseAddr, sizeof (bReuseAddr)) == SOCKET ERROR)

518 return -1;

519 SOCKADDR IN local;

520 memset (&local, 0, sizeof(local));

521 local.sin family = AF INET;

522 local.sin port = htons (g pSvrOptions->m nServerPort);

523 local.sin addr.S un.S addr = INADDR ANY;

524 if (bind (pHttpServer—>m sdListen, (SOCKADDR *) &local, sizeof(local)) ==

SOCKET ERROR)
525 return -1;
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526 if (listen (pHttpServer->m sdListen, 5) == SOCKET ERROR)
527 return -1;

528 // EH StartServer R, WEFEC B3N

529 SetEvent (pHttpServer->m evtThreadLanched) ;

530 SOCKET sockAccept;

531 LPCONN CTX 1pConnCtx;

532 int nResult;

533 #ifdef DEMO

534 SOCKADDR IN from;

535 #endif

536 while (1) {

537 sockAccept = accept (pHttpServer->m sdListen, NULL, NULL);

538 if (sockAccept == INVALID SOCKET) {

539 SetEvent (pHttpServer->m evtSvrToStop);

540 return -1;

541 }

542 #ifdef DEMO

543 memset (&from, 0, sizeof (from));

544 int fromlen = sizeof (from) ;

545 getpeername (sockBAccept, (SOCKADDR *) &from, &fromlen);

54¢ AfxGetMainWnd () —>PostMessage (WM USER CLIENT, from.sin addr.s addr,
CLIENT CONN REQ) ;

547 #endif

548 if (pHttpServer—->m bSvrPaused) {

549 closesocket (sockAccept) ;

550 #ifdef DEMO

551 AfxGetMainWnd () —>PostMessage (WM USER CLIENT, from.sin addr.s

addr, CLIENT REJECT);

552 #endif

553 continue;

554 }

555

556 1pConnCtx = pHttpServer->CreateConnCtx (sockAccept, pHttpServer->
m hIOCP);

557 1f (IpConnCtx == NULL) {

558 SetEvent (pHttpServer->m evtSvrToStop);

559 return -1;

560 }

56l else

562 pHttpServer—>ConnListAdd (1pConnCtx) ;

563 #ifdef DEMO

564 AfxGetMainWnd () —>PostMessage (WM USER CLIENT, from.sin addr.s addr,

CLIENT ACCEPT);
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565 #endif

H66

567 // BOBHIIE 1/0 #AE

568 nResult = WSARecv (sockAccept,

569 & (1pConnCtx—>pPerI0Data—>wbuf),

570 1,

571 NULL,

572 & (1pConnCtx—>pPerICData—>flags),

573 & (1pConnCtx—>pPerI0Data—>0verLapped) ,

574 NULL) ;

575 if ((nResult == SOCKET ERROR) && (WSAGetLastError() != ERROR IO
PENDING) ) {

576 pHttpServer—->ConnListRemove (1pConnCtx) ;

571 continue;

578 }

579 }

580 return 0;

581 }

582 // MRFBLAE

583 DWORD WINAPI CHttpServer::ServiceThread (LPVOID pParam)

584 {

585 CHttpServer *pHttpServer = (CHttpServer *) pParam;

H86 HANDLE hIOCP = pHttpServer->m hIOCP;

587

588 BOQL bSuccess = false;

589 DWORD dwIOSize;

590 LPPER IO DATA lpPerIOData;

591 LPOVERLAPPED pOverLapped;

592 LPCONN CTX 1pConnCtx;

593 int nResult;

594 while (1) {

5985 bSuccess = GetQueuedCompletionStatus (hIOCP, &dwIOSize, (LPDWORD)
&lpConnCtx, &pOverLapped, INFINITE) ;

5986 1f (1pConnCtx == NULL)

597 return -1;

598 1pPerIOData = (LPPER IO DATA) (pOverLapped);

589 1f('bSuccess || (bSuccess && (dwIOSize == 0))){

e00 pHttpServer—>ConnListRemove (1pConnCtx) ;

601 continue;

602 }

603 switch (1lpPerIOData—>oper) {

604 case SVR IO WRITE:// bE—¥#ER Response — WSASend

e05 1pConnCtx—>nAlreadyResponsed =+ dwlIOSize;
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1T (1lpConnCtx—->nAlreadyResponsed = lpConnCtx->szResponse.size())
{// Response 5tEE

607 if (!1pConnCtx—>bKeepAlive) {// P {rfiiEsE

608 pHttpServer—->ConnListRemove (1pConnCtx) ;

609 continue;

610 }

611 else{// TELRFRER:, BUGHH Request

el2 ZeroMemory (lpPerIOData, sizeof (PER IO DATA));

el3 lpPerIOData->wbuf.buf = (char *) & (lpPerIOData->data);

614 lpPerIOData->wbuf.len = MAX BUF LEN;

615 lpPerIOData->oper = SVR IO READ;

ele lpPerIOData->flags = 0;

617

618 lpConnCtx—>szResponse.erase (0, string::npos);

619 1lpConnCtx—->nAlreadyResponsed = 0;

620

621 nResult = WSARecv (1lpConnCtx—>sockAccept,

622 & (lpPerIOData—>wbuf),

623 1,

624 NULL,

625 & (lpPerIOData->flags),

626 & (1lpPerIOData—->0OverLapped) ,

627 NULL) ;

628 1f (nResult == SOCKET ERROCR && WSAGetLastError () !'=ERROR

IO PENDING) {

629 pHttpServer->ConnListRemove (1pConnCtx) ;

630 }

631 }

632 }

633 else{// $#EEKIi% Response

634 1pPerIOData->oper = SVR IO WRITE;

635 1pPerICData->wbuf.buf = (char *) (lpConnCtx->szResponse.c
_str() + 1pConnCtx->nAlreadyResponsed) ;

636 lpPerIOData—>wbuf.len = 1pConnCtx->szResponse.size() -
1pConnCtx—->nAlreadyResponsed;

637 lpPerICData->flags = 0;

638 nResult = WSASend (1lpConnCtx—->sockAccept,

639 & (1lpPerIOData—>wbuf),

640 1,

641 NULL,

642 1lpPerIOData—>flags,

043 & (1lpPerIOData—->0verLapped) ,

644 NULL) ;

ed5 if (nResult == SOCKET ERROR && WSAGetLastError() != ERROR IO
_ PENDING) {

cdb6 pHttpServer—->ConnListRemove (1pConnCtx) ;

64’7 }

643 }
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break;
case SVR IO READ: // b—UEREI Request ~ WSARecv
1pConnCtx—>szRequest += string (lpPerIOData->data, dwIOSize);
if (1pConnCtx->szRequest.size() > MAX HTTP REQUEST LEN) {
pHttpServer—->ConnListRemove (1pConnCtx) ;
continue;

}
1f (pHttpServer->IsRequestCompleted (lpConnCtx—->szRequest) ) {

// BE1535EERK) Request, {EH Response
pHttpServer—->ProcessRequest (1pConnCtx—>szRequest,
1pConnCtx->szResponse,
1pConnCtx—>bKeepAlive) ;
1pConnCtx—>szRequest.erase (0, string::npos);
lpPerIOData->oper = SVR IO WRITE;
lpPerIOData—>wbuf.buf = (char *) 1pConnCtx->
szResponse.c str();

lpPerIOData—>wbuf.len = IpConnCtx->szResponse.size();
lpPerIOData->flags = 0;
nResult = WSASend (1pConnCtx—->sockAccept,

& (1lpPerIOData—>wbuf),

1,

NULL,

1lpPerIOData—>flags,

& (1pPerIOData->0OverLapped),

NULL) ;
if (nResult == SOCKET ERROR && WSAGetLastError() != ERROR IO

_ PENDING) {
pHttpServer—>ConnListRemove (1pConnCtx) ;

}

else{// HM4KEE read Request
zeroMemory (1lpPerIOData, sizeof (PER IO DATA));
lpPerIOData->oper = SVR IO READ;
lpPerIOData->wbuf.buf = (char *) & (lpPerIOData->data);
1pPerIOData->wbuf.len = MAX BUF LEN;
lpPerICOData->flags = 0;

nResult = WSARecv (1lpConnCtx—->sockAccept,
& (lpPerIOData—>wbuf),
1,
NULL,
& (lpPerIOData—->flags),
& (lpPerIOData—>0verLapped),
NULL) ;

if (nResult = SOCKET ERROR && WSAGetLastError () != ERROR IO

_ PENDING) {
pHttpServer—->ConnListRemove (1pConnCtx) ;
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693
694
695
696
697
698

699
700

}

break;
default:

}
}

return 0;

}
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% 12~16 171# F#define & X | CreateNewloCompletionPort.AssociateWithloCompletion-
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a
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23 17, FIheAbIE 5 X6 % m CriticalSection.
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%% 38~100 4T StartServer, public % A REL, 551 MyWeb iR .

0
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A 4 55 fF b Wr 28 18 il ’X m_evtThreadLanched HF f# (85 47). W R #&



a

22 &  Internet ZnFE A1)

WAITATHREAD MILLISECS B [8] HiZ 5% R AR A&, 1A W RF2 R AEIE
JAzl, M Case I #ATFRIFERIACEE: BAEHEELIERS, #ITHEKER TFER

HE W JEIRE FALSE. 97 /7, O EEEH MWL FEE QR ESE (Gl

m_hThreadList[1].
908~99 1T, B MARS2RA{H m ServerState 5 SERVER RUNNING, 3 1E % iR
[7] TRUE.

%5 101~108 1T PauseServer, public B% R KA, EHFMRGaE. ZEREPTCTAEIE S R,
HFEEW m bSvrPaused A EW{E AN TRUE, ¥ R525KASE N SERVER PAUSE.
% 109~125 4T StopServer, public %7 K%, % 1ERS .

0

QQaaad

a

111~112 417, R ARS 28 Ak skt T SERVER STOP IRA, K% E iR B FALSE,
BHAT T —2,

113 47, filRFBAENTS m evtSvrToStop, BANE FRLLTEL IEIRS 5.

115 47, ZFEHLREL R, KRN WAITATHREAD MILLISECS * 3,

116~119 17, MEEHLERS, MEZEZENLETZITE, WKEHETEIE,
121~122 17, M ResetAll RREE M AFHZE, A WSACleanup 45% Winsock
f A o

123 17, BR#UER[E TRUE.

% 126~129 1T GetServerState, public ¥ 7 B &L, X [BIAR 5528 F S ERZAS m ServerState.

% 132~206 47 InitMimeTypes, protected h% 7 R %, %5 m MimeTypes A2 EIRE,
B fE 445 MIME SRS RZ (8] BT 6 &R

5 207~226 1T ResetAll, protected % R RE, B AHTE.

0

Qaaaai

209~210 17, KRS HIRZAE m ServerState & & SERVER STOP, ¥ rER D
m_sdListen & A INVALID SOCKET,

211~21517, RAIBITELFE )W EZH m hThreadList & ) JE 2 B)4R, FM{E AN NULL.
216~219 17, AR5 HAJH m_hIOCP fHAF=S, #HKH, FHENNULL.
220~221 47, AH ConnListClear f% 7 B #i5E FRiE (5 B8R m_ptrConnCtxHead.
222~223 17, BEAHEHXT % m evtThreadLanched 1 m evtSvrToStop.

224~225 1T, $$ m bSvrPaused B AN FALSE, m ptrConnCtxHead & & NULL.

% 229~238 1T IsRequestCompleted, protected jik 71 BRI &L, FIFHIW HTTP &K E B 25
B, MEEREE szRequest FHEFFERE “rn\r\n” , WHAANZ HTTP iR 788, &[H
TRUE, #&ix[E FALSE.

5% 239~354 1T ProcessRequest, protected % R A% . T EFEREFIZZEEL 3 MAS
¥: B—NSEE szRequest, H TN HTTP ERFHH; TN HZ szResponse I
bKeepAlive K15 F, F T1R#fF szRequest FJ4bFE 25 5,

FEnriX—BARREZ AT, BAMBENE HTTP il FIAER AR, B 2@ v LA 5
RFC 1945. Hypertext Transfer Protocol -- HTTP/1.0 A1 RFC 2068. Hypertext Transfer Protocol --
HTTP/1.1.

HTTP i I HAT KR AER C/S B3, 2/ i GEF &N %23%) &% H &K Request,
R 55 2% v A BT Request FF1% [B] Response. H: A Request F5E X1 F -
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Request = Request-Line
* (General-Header | Request-Header| Entity-Header)
<CRLF>
[Message—-Body]

Request-Line = Method<SP>Request-URI<SP>HTTP-Version<CRLE>

Method = "GET" | "HEAD" | "POST" | extension-method
Method = "OPTIONS"™ | "GET" | "HEAD" | "pOST" | "pUtT"
| "DELETE" | "TRACE" | extension-method

extension-method = token
HA<SP>FRTH, <CRLF>ZEIZE#HIT. H iR e XATPUSgE H HTTP iR ZE AR

e

Method<SP> Request-URI<SP>¢---
Web filt 55 25 7E 56 LX) Request f#fTAIALFEZ 5, 3% [B] Response, Response HJE L UW1F:

Response = Status-Line
* (General-Header | Response—-Header | Entity-Header)
<CRLF>
[Message-Body]
Status-Line = HTTP-Version<SP>Status-Code<SP>Reason-Phrase<CRLF>
Status—-Code = "200" ; OK
| "201" ; Created
| "202" ; Accepted
| "204" ; No Content
| "301"™ ; Moved Permanently
| "302" ; Moved Temporarily
| "304" ; Not Modified
| "400" ; Bad Request
| "401" ; Unauthorized
| "403" ; Forbidden
| "404" ; Not Found
| "500" ; Internal Server Error
| "501" ; Not Implemented
| "502" ; Bad Gateway
| "503" ; Service Unavailable
| extension—-code

BATX HTTP iR MmN R AR CEH — W T#E, T HEXF ProcessRequest % i B

BHAT 7 M
O 255~286 1T, f#tr szRequest THKFFFH FH AT E B Method, FHiszHUPTIF R B IR A
URI.
< MR¥E LHEXT HTTP-Request H)Z;#fr o] LLAIE, FrAEK B #LL “ Method<SP>
Request-URI<SP>:++- 7 W AFAE, [RIGTE 256 17, B 5GIRHN szRequest & H 5 HE

FRERINLE (& n): WHE o % T4 & string::npos, Ui szRequest PATELET #E,
4% HTTP 15 R E2 L RAH), ¥ szFileName % BN 501 4512 7 ERRORS01
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(283~286 17); &M, szRequest FHI n MFFFEIZH it HTTP-Request # /) Method

(A2 & szMethod).
HF MyWeb HElHZ#"GET" Method, HEiERKH Method IN&"GET", IATE
278~281 1T7#% szFileName ¥ &N 501 F5 iR TUH ERRORS01; |/, #EAT F—2X]
Request-URI B f#HT
7E 261 1T, 7EEFR Method<SP>/5 % F 1) HTTP &K & P AR T (& nl), WiE
nl T string::npos, Ui Request-URI Toi%EfENT, HF szFileName W B AN 501 517 I
[fl ERRORS501 (273~276 17); &N szRequest M58 n+1 NFELFHIEH) nl-n-1 PF
720 1% Request-URI (ZF & szFileName ).
£ 263~269 17, Xf szFileName {F T fil L[ 2K, LART L% P 3 18 3K HC) B Y
H ARV H FIEHE: R szFileName fU&"..", szFileName BN 404 iz H
ERROR404. fZEfEHIEZ, XMEELLTER, HEFAEE.
7E 270~271 47, WA szFileName 5F"/", 4% MyWeb ERIATLH (g_pSvrOptions
>m_szDefaultPage) FJHibH{ENMKZS szFileName.
287~292 17, MAERBEMRMFEEFIE. 1£ szRequest iFKE HF K “ Connection:
Keep-Alive”, WIRFFENAN T ERFFER, 4 bKeepAlive % E N TRUE; {N
bKeepAlive A FALSE.
293~302 17, W€ EYE R BEIRARRL . 7E 294~297 17, T 56IKEL szFileName ]
[G4% 4 szFileExt; SRJG7E 298~301 17, M m MimeTypes Xf MR H Ak szFileExt
%7 R MIME B8R (B8 & szContentType) .
303~309 17, FRECUHT GMT #NE H A, B A (& szDT).
310~353 47, ZH3% HTTP-Response (ZF& szResponse).
311~313 17, R MyWeb k5525 FIHR H X B84 (g pSvrOptions->m_szHomeDir)
M4 (szFileName) ZHI3EH1E K VR R 56 B BR 1% szFullPathName, FH4THF 30
314~326 17, WHR szFullPathName XM W ARFFAE, AR AR EPE12EL £ pBuf,
4% HTTP/1.0 #5240 %% pResponseHeader. SR JG7E 348~352 1T, ¥ pBuf HIEM7E
pResponseHeader 2 J5 4 i} szResponse.
327~353 47, W szFullPathName Xf R SCAFARFRLE, AR AEEEFT I 404 HiR TLUH
ERROR404, BI\E404.html, FIFEZECHAE (R szNotFoundMessage). Toil
ERROR404 W& BAFE, ##% HTTP/1.0 #MILZH3E pResponseHeader, 4%
bKeepAlive ¥ 5E N FALSE. HJa7E 348~352 1T H &% pResponseHeader F{E K%
szResponse .
357~387 1T, CreateConnCtx, protected f% 7 BRE . WIHTHTIA, FESEHMA LTAE:
— BB sockAccept 55E R hIOCP 4F5E, R NHFBIRIIE ) st
@ CONN_CTX ¥4 . M 359~379 17, % CONN_CTX 24 IpConnCtx W)
{B; M 380~3851T, ¥ sockAccept 5 hIOCP 4fE. £ EiRidiESF, WEREHEIZELR
A, JR[E NULL, %&03&[E IpConnCix.
388~406 1T, ConnListAdd, protected i K%, Ki&E#EE(ELE IpConnCtx JNAZF]
CHttpServer fRIAEF I RERER. BT HEANMFEREE, H—FEFEERN
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0

e, HTHRAZINEERN ZXN MERSITESE, ZREFEHT
m_CriticalSection | X2 B R HITERERN B FEH.

407~447 4T, ConnListRemove, protected {7 BRE, W iERZ(EE IpConnCix M
CHttpServer FRREFF 2 RIEREEER FMIFR, %R — R ERES R
5 K ConnListAdd f% 72 R &L —#F£, ConnListRemove 58 pl &4 B XU [a) 5 R 1E,
HFHSEH TR A B R SIRYS R E R . T HEENH 432~438 770

432 47, fERFMHwE, WRAET S E L T_DEMO, MRAMAT 433~437 7RI
i, BN EEEBE . F£4T0 H #Y Preprocessor Definitions I T DEMO, K 22.7
H7R

Project Settings 2=l
Settings For: |Win32 Release j General | Debug CjC++ | Link | Resources | M{ EE
El--- MyWebServer )
&-£3 Source Files Category: IGeneraI - Reset |
----- HttpServer.cpp ) o
_____ MyNotitylcon.cpp Warning level: Optimizations:
----- MyWebServer.cpp ILt:veI 3 j IMaximize Speed j
----- MyWebServer.rc
..... My\WebServerDig.cpp | [~ Warnings as errors [” Generate browse info
----- Options.cpp L
----- OptSetupDlg.cpp Depug info:
----- StdAf<.cpp IMunE ~|
k-] Header Files
B2 Resource Fileg Preprocessor definitions:
----- ReadMe.tx| WIN32,NDEBUG, WINDOWS, AFXDLL, MBCS| DEMO
Project Options:
{nologo fMD /W3 (GX 102 D "WIN32" /D "NDEBUG" D =
" WINDOWS" (D" AFXDLL" D" MBCS" /D" DEMO"
« [ ¥ {Fp''ReleasefMyWebServer.pch' fru''stdaf<.h" =
OK Cancel

E227 WHERE

433~436 17, i getpeername BRI EFREL IpConnCtx X N )% £z 1) 25 1 i 1 TP bk
437 17, MEFEKIZEWNE WM USER CLIENT, M43 504 52 % 5 Ho ik
from.sin_addr.s addr M1 H & X% " {H 2R CLIENT DISCONNECT.

438 17, 45 DEMO %M4:-4i%.

448~460 4T, ConnListClear, protected ¥ 7 B %, iH ConnListRemove % 7 B& %L
oM 24T P A B IHE RS EE B HER.

463~700 1T, CHttpServer 2K 3 MRS R KE: AdminThread. ListenThread #
ServiceThread, 77/ 552 K EFLLLIZ R AL, WIT &RIE R B IR 5 B A2 R EL

L b, 7EEN MyWeb IRG5ERFEOE T 4 KERE, FrT LA 3 FEREN, dRFER
G 42, XRMTHP GUI 5. EX4&ES, €I T CHttpServer KM —ASLf],
E T By R sz s n] DL FH i 2| /Y StartServer/PauseServer/StopServer 55 public % 7 ER %L .
228 BRIl | iX 4 REBRZMFEZ KRR, BEELkF B3 A Mfk, THIXLE
AR Z BB 2R RIFAT VR 4347 .
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L. AP R A B0 A B2 R 43 i SR AR 2 1] e 18] FR R AR EL A & ok %R
(1) B3RS

CHttpServer K[k it i StartServer 7E EE&LBEFHIHA, ZRE E BN EHLRE
AdminThread , & f5 % fF AdminThread fit & = {4 m evtThreadLanched . I
m_evtThreadLanched 7E— %€ I [8] A # il , AB-4 e BH AdminThread C2L1E# J53), StartServer
HENT—, BN StartServer BREGE H .

B 5 , StartServer /8 z M W 22 2 ListenThread , [F] # % f5F ListenThread fif &
m_evtThreadLanched. @15 m evtThreadLanched 7E— 5 B [8] PN 4% fih %%, F-4 1B ListenThread
SIE T B3, StartServer FRELE W, BN BA ListenThread A& 1E7 )83, StartServer ¥l &
m_evtSvrToStop, A EHLRELE R RS 3. EFHN T, EHLREAES R I ELREM RS
SEEZHIER, HREREFELT, WREHLEREIETSER, A4 StartServer £7E1R
H 2 Bl R o B B TR -

(2) 1F1ERS 25

StopServer EREE E LIEF A, Z KK m_evtSviToStop F 418 A E FL LI 45
Rk Fas. MR EHREIEE—ER BN BH3h45 R, StopServer iBH; 75 W5 |45 R B HATE
Je IR H .

2. MERFER) I BhAN S5 R A o thr AR B ) [F] 22

(1) EFLFRE

BHZFE AdminThread H FEZFE A H StartServer REE 5. £)8312 5, AdminThread
LBl % m evtThreadLanched ZFF{4i# %0 StartServer AL C B3, PG & FEPHZEEXT
m_evtSviToStop G HFFF L.

7E 3 FiiEH T, m evtSvrToStop S Hifil % -

@ 1AM StartServer K%, ListenThread A FEIEH B3,

@ ListenThread iz4T L2 accept H%H -

@ 1AM StopServer BR#, 15 I1ERS 2.

7 m_evtSviToStop FF# ALK 5, B HELRE KA R FBo A H AL FE:

O KRS R LWERED, {#15 ListenThread ) accept T 4, MIMBH .

Q) #iEE RGH RS LIEE B AHFRFRFR T HUE B, B% ServiceThread 1B H .

bEf5, EHESREAN R ZLEMRSEEE—BNEEERCIERESER, MERAFER
MsEF <A . THRAAEXE TR, EHERELS R,

(2) Wz

W 28 #2 ListenThread H F 22 A StartServer B £(1 J3 3h . 1E# )3 30 Z 8,
AdminThread E RIS 3,

ListenThread 458 33 T4~ ServiceThread, #R 54T —26 8 W ARSI ETEAHE S T1E.
EXNEES, MEFHIRAYE, 4 ListenThread BHREEZK L, M SEl StartServer 515
m_evtThreadLanched #I; WREKE R R KL, MflR m_evtThreadLanched I {4 id Al
StartServer AZZF2 TN E 3. 8 T KB 2 — RS TEH,: ListenThread i H accept BREE %
AN REIERE R, HBOEVIIGEH VO #1F. R accept B Hi4E, A AEE R AL T EEK
BMAF P, 2#& & AdminThread i# %0 ListenThread Z5H RSy, it B AR —FriE M,
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ListenThread #Fff % m evtSvrToStop Y, AEZIELTE.
(3) MRFEIE

i35 26 #2 ServiceThread HH IS 2530, HTACEE 1O #dE, S4EEZEL. 2 &/ vm i
HTTP-Request, FF#5 H Response. £ &G T <H £ ServiceThread [F B T1E, B4
ServiceThread #{ 4T — N 1H ¥ F: GetQueuedCompletionStatus — # 3% 15/ 5 #: 1F iF K —
GetQueuedCompletionStatus-=--- « NATE GetQueuedCompletionStatus FRELE|Fik ) 576 iz B

(SEREEN NULL, A Al HEBRAERERKIZ) B, RFLEAZLIERS-
THMEHELRE. W &EMRS LSRR REAT 0

d
4

S e

.<:>.

463~494 47, AdminThread, &L HEL.

466 1T, 3KEL CHttpServer ZK LI HIfe %t . TE/r 43 HttpServerh A4 B & 21T
AdminThread /& CHttpServer ZERIFRS R A BREL, FMLR A this F55F, WL AR
REVAEFFENR AR E . XBERMAE T —NHERBEIRIZAE@: fE StartServer J3 3l
AdminThread ZEF21T, K this FaEHF NLFE bR B 221 pParam 1% %45 AdminThread,
fE AdminThread F % pParam 7% l|¥: 4t A CHttpServer K454 5, Bl iZE/ A HZE
R R A2 B AR . 7R RIRE N T I W 678 ListenThread.

467~468 1T, fii /)X m_evtThreadLanched S {4 Xt % , il &1 StartServer PR %{ AdminThread
a3,

473 17, FHZEZE m evtSvrToStop FH4XT Rk fil & .

475~476 17, KHAMRFHFREREND.

477~480 1T, #i% m_nSvcThreadNum MFERAE B, BERSEEL L.
481 ~485 47, F R UMW L BN ARFELELE R, SR E KN
WAIT4THREAD MILLISECS * 2,

486~491 17, AR RENIARFSELREFRE, WRIARLTETH, MKH
pRATZ b .

492~493 17, W ResetAll B R R E, FARFIAZERWENL, A FEH4RARL
T AR Al RS

495~581 1T, ListenThread, MiMTZRFE K%K,

498 1T, 3KHL CHittpServer ZE5L45 e 4ET -

499~502 17, GIETHIRH. WREIE KM, ListenThread HERH, M-
StartServer fE %5 ff m evtThreadLanched = {f fit X Bf B, FHH — P 5
m_evtSvrToStop F {44k fith % -

503~510 17, B m_nSvcThreadNum MRS 26FE, FIFEQ S B 45 ) 7 BPIB B 2672 .
512~527 47, BIEWWriKE, #%E SO REUSEADDR i#%&%iN TRUE, 4§5E A Hig
[1 g pSviOptions->m_nServerPort, FF il listen BRECHAT IR T . EIIERES, W
HRR AN B B4, ListenThread.

528~529 1T, fih’k m evtThreadLanched F%t %, @40 StartServer W2 IE
WAl

530~579 1T, TEIERZIIMSRERE, FFHRBYIE VO #1FEK.

537~541 17, BEZARIERE R IR [A] sockAccept (537), I accept Hi4E (538),
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A4 fi & FAERT R m_evtSviToStop FIB HHZ&FE (539~560), BRNHENT—H

& 542~547 17, FMHHwmiFEMRE, WHRE X T _DEMO, MAmMEEFRHKIEHE
WM _USER CLIENT, JHEZ# o HR% P im IP #itk from.sin addrs addr F17H 8
F-2K% CLIENT CONN REQ (& /iidsRiEdE).

& 548~554 4T, WIRRE LT EERS (m_bSvrPaused &y TRUE), KHNZE F'if
f13%EBE sockAccept, R/ continue BREGHANT —PFH. R, WREXLT
_DEMO, M[AFE O KIEWNE WM USER CLIENT, HEZSHEZR i 1P Hilik
from.sin_addr.s addr F1H B 728 CLIENT REJECT (JE4AE FumiERiEK).

& 556~562 1T, NiZFrEERE (sockAccept) iH] CreateConnCtx J¥ 7 bR £ 8 2 4%
{5 BE#E (IpConnCtx, fE CreateConnCtx J¥ 72 B EL H 4 5E Al T 4% sockAccept 55 %
¥ I m_hIOCP 485 1) LAF). FEMd 2, R AR RAKAE (IpConnCtx y NULL),
B4 fil K AT B mevtSviToStop FiB H 4 F2, & N IpConnCtx JIA FERE(E B
R,

& 563~5651T, [MEHHKIEHE WM _USER _CLIENT, JHEZSEREZ i IP ikt
from.sin_addr.s addr A4 B FEA CLIENT ACCEPT (%% P umiERIEK).

- 567~578 17, H WSARecv EEI/EEHE [ sockAccept #5446 L /EE K
5 WSARecv iR [7]dE ERROR IO PENDING £5i%, IE4 X HEE MR EEE R,
RIEHENT —TEH

O 582~700 47, ServiceThread, RFSZLFEFREL.

& 58547, 3KEY CHttpServer 2Ll IHE4t

& 594~698 1T, ARG, IKREXL VO 5EHE B, B Vo RAVREHE, A, M
= P im i) HTTP-Request, B3 K i% R 95 %% Response.

< 59517, TAH GetQueuedCompletionStatus pA % (IZ [E]{E N bSuccess) FKEX IO B %
EEA.

& 596~597 4T, W IpConnCtx A NULL, UitPAZFRR T 58 sty NULL RIS 58
s B, RFLELILE,

&> 598~602 17, MWIHE bSuccess & FALSE =3 bSuccess & TRUE, {HZ I/O ¥iE &
dwlOSize 7 0, AL A VLA KA T 85 R EE & vm T 138, IRSLFEHR: [pConnCtx
MWERAS BEERFMPR, HEEHNT —IMEI.

& 603~697 17, WIETEHREBLFH VO A IpPerlOData->oper, 4 FME LiHEAT
RbFE.

< 604~649 17, SVR 10 WRITE, 8 R%5%s5¢ 2 S5#/F (WSASend), iR
1#4T T Response.

@ 60517, Z=M, THERS X% i B2 F0 HTTP-Request Y] Response — 3t 2 & 1%
T % /DE#E IpConnCtx->nAlreadyResponsed. 1#%i1%{H 5 Response K E I R/NKR R,
7@ @FMIFIALTE.

©@ 606~63217, L KIEZEIEEST Response HJKE, 1iPH Response 56, F—
A 20 P Fh A I HEAT AL B .

Q 607~610 1T, IpConnCtx->bKeepAlive y FALSE, AR TEEMITEREGREE, RE
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K MR I EEE B NEREER T MIER.

Q 611~631 1T, IpConnCtx->bKeepAlive & TRUE, VAT E#ITERRE, T£EA
HixBEMARSHENENX G, RGEHEHFRIBERIEEK.

® 633~648 17, DL KRIEHIEE /DT Response HIKFE, 1iPH Response K45k, 1E#
WEZMX R EE, REWEELRKIEEHIE.

& 650~694 17, SVR 10 READ, iFHMRSS %% 7C A2 /E (WSARecv), L2
3L T Request.

@© 651~655 1T, K Frik IR HEE A N2 ZE#(E B IpConnCtx H K% /' ¥ HTTP #ER 4%
MW [X szRequest . WK K] szRequest K E KT &K HITP R KEH
MAX HTTP REQUEST LEN, Hti\AZEEER HE, ARSSa%5< AR M % 5 im i
I DR R R M B

©@ 656~693 1T, AH IsRequestCompleted i 71 B &, &I F|H) HTTP-Request /& &
568, 1% IsRequestCompleted iR [BI{E 43 P8 i 1l A F

Q 657~676 1T, TRUE, UiAARS 2% CHWEI5EER) HTTP iFK. A ProcessRequest
B 53 bR &L AL #E 1pConnCix->szRequest , FF 3k 15 % HH  1IpConnCtx->szResponse #ll
IpConnCtx->bKeepAlive J5, &i% lpConnCtx->szResponse.

QO 677~693 1T, FALSE, UiHARFaARFEESEHE HTTP #EK, 4EUGEREGE.

22.2.5 CMyWebServerDlg &

CMyWebServerDlg £ fa —MECOAEZERE, ZRHRGBINAEM, XTRT MyWeb
FEXHENE, W& 22.9 PR, EAR LA REETBISRRSHE E8CEH P #HBHT, FrarK
BUER T S AL R

# MyWeb 1.0b Demofi + =10] x|
nlﬁfcm ;z:m;u\ D)

~ IDC_EDIT, i i 55 4 (s
AR I B &Jt\ﬂm:st\rSem rinfo

229 MyWeb FXHEHER T
TNHELEEZENZEOFH:

LITTITEEITT TP i i i i il rr il rrriili i rrirrrirrrirririrdrdy
// MyWebServerDlg.h: CMyWebServerDlg ZSHHEIRSEH

// Create: 2004-03-23 LastModify: 2004-04-05
LITTITPTATT AT T i i i ri i i ri il i il il rrir i rirriiiriririrdy
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=l & N e W

oo]

10

11
12

13
14
15
16
17
18

19
20
21
22
23

24
25
26
277
28

29
30
31
32
33

34
35
36
37
38
39

#ifndef (AFX MYWEBSERVERDLG H 30C0629F 292F 4206 9934 773E43D351C7 INCLUD
ED )
#define AFX MYWEBSERVERDLG H 30C0629F 292F 4206 9934 773E43D351C7 INCLUDED

#include "Options.h" // BAdded by ClassView
#include "MyNotifyIcon.h" // Added by ClassView
#if MSC VER > 1000

#pragma once

#endif // MSC VER > 1000

#define WM USER SHOWWND WM _USER+100
#define WM USER NOTIFYICON WM _USER+101
#define TRAY ICON ID 1234

[I1TTETETEE AT ir i i iy iy i i i i rdirdirdirrrrrrririiiriririrsrry
// CMyWebServerDlg dialog

class CMyWebServerDlg : public CDialog
{

// Construction

public:
vold AppendSvrInfo (const char *strNewlInfo) ;
CMyWebServerDlg (CWnd* pParent = NULL) ; // standard constructor

// Dialog Data
//{{AFX DATA (CMyWebServerDlg)
enum { IDD = IDD MYWEBSERVER DIALOG };
CString m strServerInfo;
//} }AFX DATA

// ClassWizard generated virtual function overrides

//{{AFX VIRTUAL (CMyWebServerDlg)

protected:

virtual void DoDataExchange (CDataExchange* pDX) ; // DDX/DDV support
//} }AFX VIRTUAL

// Implementation

protected:
CMyNotifyIcon *m pNotifyIcon;
volid UpdateMenuState() ;
HICON m hIcon;

volid PopMenu (WPARAM wParam, LPARAM lParam) ;

// Generated message map functions

//{{AFX MSG (CMyWebServerDlq)

virtual BOOL OnInitDialog();

afx msg void OnSysCommand (UINT nID, LPARAM lParam);
afx msg void OnPaint () ;



40
41
42
43
44
45
46
47]
48
49
50
51
52
53
54 };
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afx msg HCURSOR OnQueryDragIcon();

afx msg void
afx msg void
afx msg void
afx msg BOOL
afx msg BOOL
afx msg BOOL
afx msg void
afx msg void
afx msg void
afx msg void

OnHlpAbout () ;

OnOptSetup () ;

OnOptDefault();

OnSvrStart () ;

OnSvrPause () ;

onSvrStop () ;

OnSvrExit () ;

OnClose () ;

OnShowWnd () ;

OnClientMsg (WPARAM wParam, LPARAM lParam) ;

afx msg LRESULT OnNotifyMsg(WPARAM wParam, LPARAM lParam) ;

//}}AFX MSG

DECLARE MESSAGE MAP ()

55 //{{AFX INSERT LOCATION} }
56 // Microsoft Visual C++ will insert additional declarations immediately before

the previous line.

57 #endif
LITTTTTIT TP TP 7 TP 7 i EL i i i i i rr i i i i irii i i rr i nir il 7 r7 777

£ EmPIEES, BAEESEAPFRES, HARMREEER LEHRSHRER - e L
H B -BRECN Mok &R B 3.

FEI~IMTENTH NI EENHETE.

% 10 17 X THEFZEERRE ID.

%% 17 1T AppendSviInfo, public F% A K%, T M EXHEHER RS HEE BE GHEHER
Fa] 4D W E R . W RHEX mstrServerInfo F¥ 7 A8 & f) R R

% 22 4T m_strServerInfo, CString Bf¥] public F& RAF &, *f5F EDIT #£ IDC_EDIT, 41

& 22.9 7.

%5 31 4T B T CMyNotifylcon 2354t m pNotifylcon.
TH%H CMyWebServerDlg H &N RAE ERBERH P/ RAHEEHXT KR, Wk

22.1 Pis.
*221 HESHEAERH
B8 1% R HE ID WA

OnSvrStart ID MENUITEM SVR START W N SEERTH R, 3 MyWeb Rk 5538
OnSvrPause | ID MENUITEM SVR PAUSE m RS BRH R, F MyWeb Rk %5-3%
OnSvrStop ID MENUITEM SVR STOP M B S B B, 1% 1E MyWeb fR%5-28
OnSvrExit ID MENUITEM SVR EXIT M B S BRTH R, 1B H MyWeb JRk 5533
OnOptSetup | ID MENUITEM OPT SETUP M NS B B, AT IR S5 2%k UG B

OnOptDefaul
t

ID MENUITEM OPT DEFAULT | MR EHIHE, KARF & E S AL
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OnHlpAbout | ID MENUITEM HLP ABOUT Wi NS B B, B About X 5 HE
BR
BR 3% F JHEID Rk
OnNotifyMsg [ WM USER NOTIFYICON W R P EEXEE, RS B RbR S
M [ A 554 BT Ao e S BR AR < B R B D >1% 00H &
OnShowWnd | WM USER SHOWWND L
- - s E X IEHE
OnClientMsg | WM USER CLIENT w8 P E E SGE S, AbER CHittpServer R i% AR %
' - - 2R HHORHYTE B

T & CMyWebServerDlg KR SEHUCHS, [FIFE, BARHDRa b i AR EZ A,
HAl N &R 5t B Bh AR -

[IILLLTET ATl r i i i rrirririliririrlrridrirririrlilririilirliri
// MyWebServerDlg.cpp: CMyWebServerDlq ZSH)EIR
// Create: 2004-03-23 LastModify: 2004-04-05

L1 TET P E LT r i ir i iri i rr i i rrii i il ririri iy rirrlry
1 #include "stdafx.h"

2 #include "MyWebServer.h"

3 #include "MyWebServerDlg.h"
£ #include "Options.h"

5 #include "OptSetupDlg.h"

6 #include "HttpServer.h"

7 #include "MyNotifyIcon.h"

8 #ifdef DEBUG

9 #define new DEBUG NEW

10 #undef THIS FILE

11 static char THIS FILE[] = FILE ;
12 #endif

3 /77770000000 r i ririrriiiri i rri i i iy r i i
14 // ChboutDlg dialog used for App About

15 class CAboutDlg : public CDialog

16 {
17 public:
18 CRboutDlg() ;

19 // Dialog Data

20 //{{AFX DATA (CAboutDlg)

21 enum { IDD = IDD ABOUTBOX };

22 //}YRFX DATA

23 // ClassWizard generated virtual function overrides
24 //{{RFX VIRTUAL (CAboutDlg)

25 protected:
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26 virtual void DoDataExchange (CDataExchange* pDX) ; // DDX/DDV support
27 //} }YAFX VIRTUAL

28 // Implementation @

29 protected:

30 // {{AFX MSG (CAboutDlg)
31 //}}AFX MSG

32 DECLARE MESSAGE MAP ()
33 }Y;

34 CAboutDlg: :CAboutDlg() : CDialog (CAbcoutDlg: :IDD)

35

36 //{{BFX DATA INIT (CAboutDlg)
37 //}}BFX DATA INIT

38}

39 wvoid CAboutDlg: :DoDatakExchange (CDataExchange* pDX)

40 |

41 CDialog: :DoDataExchange (pDX) ;
42 //{{AFX_DATA MAP (CAboutDlg)
43 //}}AFX DATA MAP

44 '}

45 BEGIN MESSAGE MAP (CRboutDlg, CDialog)

46 //{{AFX MSG MAP (CAboutDlg)
47 // No message handlers
48 //}}AFX MSG MAP

49 END MESSAGE MAP()

SO S/IIITAITTTI AP r i iir i rrrir i i iri i i rirrriiirrgy
51 // CMyWebServerDlg dialog

52 (CMyWebServerDlg: :CMyWebServerDlg (CWnd* pParent /*=NULL*/)

53 : CDialog (CMyWebServerDlg: :IDD, pParent)

54 {

55 //{{RAFX DATA INIT (CMyWebServerDlg)

56 m strServerInfo = T("");

57 //}}AFX DATA INIT

58 // Note that LoadIcon does not require a subsequent DestroyIcon in Win32
59 m hIcon = AfxGetApp () ->LoadIcon (IDR MAINFRAME) ;

60 }

el wvoid CMyWebServerDlg: :DoDatakExchange (CDataExchange* pDX)

62 |

63 CDialog: :DoDataExchange (pDX) ;

64 //{{AFX DATA MAP (CMyWebServerDlg)

eb DDX Text (pDX, IDC EDIT, m strServerInfo);

66 //}}AFX DATA MAP
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BEGIN MESSAGE MAP (CMyWebServerDlg, CDialog)

69 //{{AFX MSG MAP (CMyWebServerDlg)

70 ON WM SYSCOMMAND ()

71 ON WM PAINT ()

72 ON WM QUERYDRAGICON ()

73 ON COMMAND (ID MENUITEM HLP ABOUT, OnHlpAbout)
74 ON COMMAND (ID MENUITEM OPT SETUP, OnOptSetup)
75 ON_COMMEND(ID_MENUITEM_QPT_DEFHULT, OnCptDefault)
76 ON_COMMAND (ID MENUITEM SVR START, OnSvrStart)
77 ON_ COMMAND (ID MENUITEM SVR PAUSE, OnSvrPause)
78 ON COMMAND (ID MENUITEM SVR STOP, OnSvrStop)
79 ON COMMAND (ID MENUITEM SVR EXIT, OnSvrExit)
80 ON WM CLOSE ()

81 ON COMMAND (WM USER SHOWWND, OnShowWnd)

82 ON MESSAGE (WM USER CLIENT, OnClientMsg)

83 ON MESSAGE (WM USER NOTIFYICON, OnNotifyMsg)
84 //}}AFX MSG MAP

85 END MESSAGE MAP()

86 S//1TIITITATIEI TP T AP T E i i i i il 7 iri i i i il i il i r il il rgy
87 // CMyWebServerDlg message handlers

88 BOOL CMyWebServerDlg::0OnInitDialog()

89 {

90 CDialog: :OnInitDialog();

91 // BAdd "About..." menu item to system menu.

92 // IDM ABOUTBOX must be in the system command range.

93 ASSERT ( (IDM ABOUTBOX & OxXFFFO) == IDM ABOUTBOX) ;

94 ASSERT (IDM ABOUTBOX < 0xF000) ;

95 CMenu* pSysMenu = GetSystemMenu (FALSE) ;

96 if (pSysMenu != NULL)

97 {

98 CString strAboutMenu;

99 strAboutMenu.LoadString (IDS ABOUTBOX) ;

100 if (!strAboutMenu.IsEmpty())

101 {

102 pSysMenu->AppendMenu (ME SEPARATOR) ;

103 pSysMenu->AppendMenu (ME. STRING, IDM ABOUTBOX, strAboutMenu);
104 }

105 }

106 // Set the icon for this dialog. The framework does this automatically
107 // when the application's main window is not a dialog

108 SetIcon(m hIcon, TRUE); // Set big icon

109 SetIcon(m hIcon, FALSE); // Set small icon
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110

111 // TODO: Add extra initialization here

112 UpdateMenuState() ;

113 m pNotifyIcon = new CMyNotifyIcon(m hWnd, WM USER NOTIFYICON, TRAY @
_ICON ID);

114 m pNotifyIcon->AddIcon(IDI_ICON STOP, "STOP");

115

116 return TRUE; // return TRUE unless you set the focus to a control

117 '}

118 wvoid CMyWebServerDlg: :0nSysCommand (UINT nID, LPARAM 1Param)

119 {

120 if ((nID & OxXFFFO) == IDM ABOUTBOX)

121 {

122 CAboutDlg dlgBbout;

123 dlgAbout .DoModal () ;

124 }

125 else

126 if((nID & OxFFF0) — SC MINIMIZE)

127 ShowWindow (SW_HIDE) ;

128 else

129 CDialog: :OnSysCommand (nID, 1Param) ;

130 }

131 // If you add a minimize button to your dialog, you will need the code below
132 // to draw the icon. For MFC applications using the document/view model,
133 // this is automatically done for you by the framework.

134 wvoid CMyWebServerDlg: :OnPaint ()

135 {

136 1f (IsIconic())

137 {

138 CPaintDC dc(this); // device context for painting
139 sendMessage (WM ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0);
140 // Center icon in client rectangle

141 int cxIcon = GetSystemMetrics (SM CXICON) ;

142 int cyIcon = GetSystemMetrics (SM CYICON) ;

143 CRect rect;

144 GetClientRect (&rect) ;

145 int x = (rect.Width() - cxIcon + 1) / 2;

146 int v = (rect.Height() - cyIcon + 1) / 2;

147 // Draw the icon

148 dc.DrawIcon(x, y, m hIcon);

149 }

150 else

151 {
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CDialog: :OnPaint () ;
153 }
154 }

155 // The system calls this to obtain the cursor to display while the user drags
156 // the minimized window.

157 HCURSOR CMyWebServerDlg: :0OnQueryDraglcon ()

158 {

159 return (HCURSOR) m hIcon;

160 }

161 wvoid CMyWebServerDlg: :OnHlpAbout ()

162 {

163 // TODO: Add your command handler code here
164 CAboutDlg dlg;

165 dlg.DoModal () ;

166 }

167 wvoid CMyWebServerDlg: :OnOptSetup ()

168 {

169 // TODO: Add your command handler code here

170 COptSetupDlg dlg;

171 if (dlg.DoModal () = IDOK) {

172 if (g _pHttpServer->GetServerState () = SERVER RUNNING) {

173 if (MessageBox ("REEFEIARFEE?", "EiSlkFEBHEIA", MB ICONQUESTION
| MB YESNO) = IDYES) {

174 OnSvrStop() ;

175 OnSvrStart() ;

176 }

177 }

178 }

179 }

180 wvoid CMyWebServerDlg: :OnOptDefault ()

181 {

182 // TODO: Add your command handler code here

183 if (MessageBox ("UPRIAFREAL EHERRSAHEMEARHER, RO, "HRSTHHE
TEAAIA", MB_ICONQUESTION | MB YESNO) = IDYES) {

184 g pSvrOptions->LoadDefOptions() ;

185 if (g pHttpServer->GetServerState () — SERVER RUNNING) {

186 if (MessageBox ("REEFEsIRG 22", "EiElkFABHHEIA", MB ICONQUESTION
| MB YESNO) = IDYES) {

187 OnSvrStop() ;

188 OnSvrStart() ;

189 }

190 }

191 }

192
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193 return;
194 }

195 BOOL CMyWebServerDlg: :0OnSvrStart ()

196 {

197 // TODO: Add your command handler code here

198 if (!'g pHttpServer->StartServer()) {

199 AppendSvrInfo ("MyWeb JAIARFRM, iERHEEERA") ;

200 return FALSE;

201 }

202 UpdateMenuState () ;

203 UpdateData() ;

204 CString info;

205 info.Format ("MyWeb IREC/E30. wH: 2d BHX: %s BRAT: 3s",
206 g pSvrOptions->m nServerPort,

207 g pSvrOptions->m szHomeDir,

208 g pSvrOptions->m szDefaultPage

209 ) ;

210 AppendSvrInfo (info) ;

211 m pNotifyIcon->ChangeIcon (IDI ICON RUNNING, "Running");
212 return TRUE;

213 '}

214 BOOL CMyWebServerDlg: :0nSvrPause ()

215 {

216 // TODO: Add your command handler code here
217 if (!'g pHttpServer->PauseServer()) {

218 AppendSvrInfo ("MyWeb ZEARELM , FHEERA") ;
219 return FALSE;

220 }

221 UpdateMenuState() ;

222 AppendSvrInfo ("MyWeb E{&iRE") ;

223 m pNotifyIcon->Changelcon (IDI ICON PAUSE, "Pause");
224

225 return TRUE;

226 '}

2277 BOOL CMyWebServerDlg: :0nSvrStop ()

228 |

229 // TODO: Add your command handler code here

230 if (!'g pHttpServer->StopServer()) {

231 AppendSvrInfo ("MyWeb {Z1FAREFEM, EFHEER") ;
232 return FALSE;

233 }

234 UpdateMenuState () ;

235 AppendSvrInfo ("MyWeb {ZIERE") ;
236 m pNotifyIcon->ChangeIcon(IDI ICON STOP, "Stop");
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239 void CMyWebServerDlg: :OnSvrExit ()

240 {

241 // TODO: Add your command handler code here

242 if (g pHttpServer->GetServerState() != SERVER STOP) {

243 if (MessageBox ("f%81TH, BEFNRH?", "BHFHA", MB ICONQUESTION |
MB_YESNO} == IDNO)

244 return;

245 }

246 OnSvrStop() ;

247 m pNotifyIcon->DellIcon() ;

248 delete m pNotifylIcon;

249 CDialog: :OnCancel () ;

250 }

251 wvoid CMyWebServerDlg: :0nClose ()

252 |

253 // TODO: Add your message handler code here and/or call default
254 OnSvrExit() ;

255 }

256 void CMyWebServerDlg: :UpdateMenuState ()

297 |

258 ServerState state = g pHttpServer->GetServersState() ;

259 CMenu *pMenu = GetMenu() ;

260 ASSERT (pMenu != NULL) ;

261 switch (state) {

262 case SERVER STOP:

263 pMenu->EnableMenultem (ID MENUITEM SVR START, MF ENABLED) ;

264 pMenu->EnableMenuIltem (ID MENUITEM SVR PAUSE, MF DISABLED | ME GRAYED) ;
265 pMenu->EnableMenuIltem (ID MENUITEM SVR STOP, MF DISABLED | MF GRAYED) ;
266 break;

267 case SERVER PAUSE:

268 pMenu->EnableMenultem (ID MENUITEM SVR START, MF ENABLED) ;

269 pMenu->EnableMenuIltem (ID MENUITEM SVR PAUSE, MF DISABLED | ME GRAYED) ;
270 pMenu->EnableMenultem (ID MENUITEM SVR STOP, MF ENABLED) ;

271 break;

272 case SERVER RUNNING:

273 pMenu->EnableMenuIltem (ID MENUITEM SVR START, MF DISABLED | ME GRAYED) ;
274 pMenu->EnableMenultem (ID MENUITEM SVR PAUSE, MF ENABLED) ;

275 pMenu->EnableMenultem (ID MENUITEM SVR STOP, MF ENABLED) ;

276 break;
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279 void CMyWebServerDlg: :AppendSvrInfo (const char *strNewlInfo)

280 {
281
282
283
284
285
286
287

288
289 }

time t ts;

struct tm *local;

time (&ts) ;

local = localtime (&ts) ;

CString tmp;

tmp .Format ("%s: %s\r\n", asctime(local), strNewInfo);
m strServerInfo += tmp;

UpdateData (FALSE) ;

290 wvoid CMyWebServerDlg: :0OnClientMsg (WPARAM wParam, LPARAM 1Param)

291 {
292
293
294

295
296
297

298 }

IN ADDR client;

client.s addr = wParam;

char* ClientMsg[] = ("HRES", "EBMED, "EEpdRtr, "EEHr, "R
B EEER");

CString info;

info.Format ("From IP Huhlb s, %s", inet ntoa(client), ClientMsg[lParam])

AppendSvrInfo (info.operator LPCTSTR()) ;

299 void CMyWebServerDlg: :OnShowiind ()

300 {

301

302 }

ShowWindow (SW_SHOW) ;

303 LRESULT CMyWebServerDlg: :OnNotifyMsg (WPARAM wParam, LPARAM lParam)

304 {

305
306
307
308
309
310
311
312
313
314
315
316
317 }

switch (1lParam) {

case WM LBUTTONDBLCIK:
ShowWindow (SW_SHOW) ;
break;

case WM RBUTTONDOWN:
PopMenu (wParam, lParam) ;
break;

default:

r

return 0O;
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319
320
321
322
323
324
325
326
327
328
329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347
348

349
350

{

318 wvoid CMyWebServerDlg: :PopMenu (WPARAM wParam, LPARAM 1Param)

if(wParam =— TRAY ICON ID && lParam =— WM RBUTTONDOWN)

{

CMenu ContextMenu;

CPoint CursorPos;

GetCursorPos (&CursorPos) ;

ContextMenu.CreatePopupMenu() ;

ServerState state = g pHttpServer->GetServerState();

ContextMenu.AppendMenu (MF_STRING, WM USER SHOWWND, T ("&REHOM));

ContextMenu. SetDefaultItem(0, TRUE);

ContextMenu.AppendMenu (MF_STRING, ID MENUITEM HLP ABOUT, T("XT
MyWeb") ) ;

ContextMenu .AppendMenu (MF_STRING, ID MENUITEM OPT SETUP, T ("FCEAMR%
")) ;

ContextMenu . AppendMenu {ME'_SEPARATOR} ;

switch(state) {
case SERVER STOP:
ContextMenu.AppendMenu (MF STRING, ID MENUITEM SVR START, T("J3
FMyWeb") ) ;
ContextMenu.AppendMenu (MF GRAYED, ID MENUITEM SVR PAUSE, T("¥
¥ MyWeb") ) ;
ContextMenu.AppendMenu (MF GRAYED, ID MENUITEM SVR STOP, T ("{#it
MyWeb") ) ;
break;
case SERVER PAUSE:
ContextMenu.AppendMenu (MF_STRING, ID MENUITEM SVR START, T("/3
ZMyWeb") ) ;
ContextMenu.AppendMenu (MF GRAYED, ID MENUITEM SVR PAUSE, T("¥
FMyWeb")) ;
ContextMenu.AppendMenu (MF_STRING, ID MENUITEM SVR STOP, T ("{%it
MyWeb") ) ;
break;
case SERVER RUNNING:
ContextMenu.AppendMenu (MF GRAYED, ID MENUITEM SVR START, T("/3
ZMyWeb") ) ;
ContextMenu.AppendMenu (MF STRING, ID MENUITEM SVR PAUSE, T("¥
#MyWeb") ) ;
ContextMenu.AppendMenu (MF STRING, ID MENUITEM SVR STOP, T ("{#it
MyWeb") ) ;
break;

ContextMenu.AppendMenu (MF SEPARATOR) ;
ContextMenu.AppendMenu (MF STRING, ID MENUITEM SVR EXIT, T( "Bt
MyWeb") ) ;



22 F&F Internet ZRFE R~

351 SetForegroundWindow () ;

352 ContextMenu.TrackPopupMenu (TPM RIGHTALIGN | TPM RIGHTBUTTON,
CursorPos.x, CursorPos.y, this, NULL);

353 }

354 }

LITTETTTTIT TSP P T LTI P T L P P TP T E i i i i i il rrr7 77

% 81~83 {TRIMA A HE I E WM USER SHOWWND., WM USER CLIENT A
WM_USER_ NOTIFYICON )7 S Ab i 5k % .

5 111~ 114 1T #EAT BN X TENERT 48 TAE, B %5 H UpdateMenuState £ 53 BR EOEf 3
BFXEAFENPEH/ZHRXR (HRSSLSEPMRESRE) ; AREE1E CMyNotifylcon 28
H)S£f m_pNotifylcon, & AKIZHE LATXIEHER A m_hWnd, AL EE SOH R
WM USER NOTIFYICON Fl% & TRAY ICON ID; /5 m pNotifylcon i 5 B&Eis 0
S EbF .

5 126~127 1T E F HERER B/METE S, TR HERE

% 161~166 17 OnHlpAbout, protected % 7 BR%Y, JHEAE KL, E7~ About XHEHE.

% 167~179 1T OnOptSetup, protected % R A%, HEALEE KL, BRRFIRACEXNE
HE (L2222 79) o WRSHEEXHARNRE IDOK (P BET “Hhie” %) HHRS%E
HHETALF SERVER RUNNING Z1TR%S, Mm@ HGERERE RS, HiEH A E
L AT HE LR

% 180~194 17 OnOptDefault, protected f% R K%, JHEAFERE, B RFHACE.

%8 195~213 4T OnSvrStart, protected 5% A A%, JHEALER RS . ZERBGERK T B RS
#% CGRAA4 R E CHttpServer KR LH g pHttpServer FIAHN K%L, 198~201 17)  RlFrE
K (20217) « BINREHBERE (203~21017) PAKEVIAESHEERRSETE (21147) .

%5 214~226 1T OnSvrPause, protected J% 7 e, JHEACFE A% . ZERBGEK T HIER
%48 (217~22017)  RIFrE3LE (210 17) « BIRFHEE (222 17) ULTI#AEFA
BFRsE TAE (223 17)

55 227~238 1T OnSvrStop, protected A% A BRI %L, JHEACERREL . ZREGER T 15 1EIRSS
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55 239~250 1T OnSvrExit, protected fl 7 BREL, THEACHEREL. PRECH Jo R k5545 4
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% 256~278 41T UpdateMenuState, protected i 73 EREL, MRHE RSS2 MRS B E F 3¢
B SR T 3 /2R RRE .

55 279~289 1T AppendSvrInfo, public %7 KA, 5 B sttNewlInfo 124 A A [A] 20
ERSREINE| R R ZF 8 m strServerInfo, R /5 1A UpdateData pRE0CK H B~ o

% 290~298 4T OnClientMsg, protected F% meR %L, JHEAHERE . REOE LB
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CMyHttpServer #2H4E R PR 54575 B, S wParam 2 E R % 7 45 1 [P #idik, 1Param
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TAEH VC KRG HNEM, XEHMARER.

223 % ¢

AELHHT N CEN WEB iS58 MyWeb H)VRRD, 456X 0D A)iEE B~ T W
BE4T Winsock 4wfE . Wi AT RIEFZD, LLRAn{ar 57 A 5 e AR B 3047 B 244/ TCP IR % 2%
WA . SRR, MyWeb IR558s o] AME A KRBV AFH) WEB KA, FK, B
FHFRH T miEaer s B D AESR, Rt a] LIy oRBAL A Win32 4 T WEB iR %%
2.

5K, MyWeb T H FEHEER, EHESESELZEENRER KRS 3,
Rl B R oA — ML m e IR 55 o8, BEMEISuRRE, Fln:. KB R AFEBENREE
IR S5 LR TEEL, 4EFF— NTIH SO BER LB M BT RS — AN R IR S SR ER AT SCHHT
TF/< A VO #AE R AR TE 7 055, X EHS R H 7EXT MyWeb AT U I 75 ZEH 8 HY .



bffs¢  RFC

Ay X 5AFFHABFHERE > REC #1T0K, FRMERAEAR, & —Dm

FARK R BES% .
1. AR

RFC980 PSSl 1E B

RFC1009  H IR X 5 75 3R

RFC1011 B MR

RFC1122 EHEBEM FEHNLFER-EEE IR

RFC1123  EBKM F AT K-B S FH

RFC1127  FEHLFK RFC BJHEIIS

RFC1173  EHIAIMNZERF T EBMNEHEBE
RFC1175 HFPSEMNTLILE, MEEESER
RFC1180 TCP/IP 3555

RFC1206  [A)@ % B2 FYI: HBCRHTF i) @R 2
RFC1207 W@ % [B1%Z FY1: AL 5B P Ia AR E
RFC1208 M ARIEER

RFC1251 HECMFI5: IAB, IESG and IRSG X &0
RFC1340  4rficim

RFC1360 IAB ‘B 5 WhillhniE

2. IP

RFC791 WX B i

RFC792  MFR{zH|THE S

RFC814 &%, Huhb. O AIEEH

RFC815  IP BRI A RHE

RFC826  Hbhb#trinil

RFC886  VHE ki@ WURHE

RFC903  Jx[a kb AT fipi

RFC919  EEXMIEIER 1%

RFC922  fET M B #% BB B HR

RFC932 TR gmhtitL

RFC950 T MK 45k 72 BB P b 1

RFC1027 f§f] ARP SCHLE B 7 X o6

RFC1088  7£ NetBIOS %% 4L I P £ FIbnvH
RFC1112 IP Z R#FZiEENT R



TCP/IP il 2 M &8 gmFEH AR

RFCI1219 FMS4

3. BRI

RFC827 AR (EGP)

RFC904  APERM <M IE AU bR 7EE

RFC1058 MH{E B iYL

RFC1074 2T SPF K NSFNET ‘B M A 3™ i
RFC1163  AFM I

RFC1164 115+ M < W isCE BB A Y B A
RFC1195  {#F] OSIIS-IS 7E TCP/IP FIXUHF 85 b HEAT 2% H ik 4%
RFC1222 NSENET 81k R4/ 7

RFC1245  OSPF il 4t

RFC1246  OSPF Whilfd &%

RFC1247 OSPF fiiAs 2

RFC1267  AFMEHMYL 3

4. fEHIE

RFC768  FH /P gl

RFC793  f&im¥zH| il

RFC813 TCP & H AR SR

RFC879  TCP B RKBEKE KK EE

RFC896  TCP/IP M4&{H 4554

RFC1072 KIER#E TCP ¥ 7

5. B&Z RS

RFC799  HEXMIH4Z

RFC920  IFER

RFC974  HRFE& AN R4t

RFC1032 I ABEH RfEr

RFC1033 WA EH R#/EfrE

RFC1034 #HEZ—W&MTHE

RFC1035 3R Z—LHAMTE

RFC1101 M4 4 %% DNS 4ahd K Hfith 4 Y

6. MR

RFC821  fa] B B {F A& 4 B

RFC974  HRHEE AR RSt

RFC1056 PCMAIL /> A HE g I ) 20 A AR R 4
RFC1341 MIME (£ MA@ EEMERAFS 7)) F5 & MR BB i B AR g = AL
7. OSSO DG 1]

RFC775 M HK FTP i 4

RFC783  TFTP X

RFC949  FTP E—HIZFF a4



RFC959  CfHA&&thil

RFC1094 NFS: MRS HiGHTE

8. Ziymijjal

RFC854  Telnet PTG

RFC855  Telnet BTG

RFC856  Telnet —if#ifE%

RFC857  Telnet N&EM

RFC858  Telnet E4afk4 /@t

RFC859  Telnet JREE M

RFC885  Telnet LF4H B

RFC933  #Hi#ric Telnet &%

9. MZEH

RFC1155 T TCP/AIP H XML& 5 B 45 AldR iR
RFC1156 T TCP/IP HIBXMLLE F B H(E B E
RFC1157  faj 45 E FR i (SNMP)

RFC1212 A MIB E X

RFC1213 3T TCP/AP M H B E (5 83 : MIB-II
RFC1214 OSI EEXMEH. HH(E B3

RFC1215 f#F] SNMP & X [EBE

10. Ipv6

RFC1287 A3k Internet 1 R 5544

RFC1375 Xt #rA IP Huhk 385 f E1Y

RFC1454 F—hA IP IREHLLE

RFC1667 IPng BRI EHFR

RFC1668 IPng 4i—Hikig K

RFC1669 IPng FrifERI i m4 45 /7

RFC1670 X IPng TFEEERIHA

RFC1671 [\ IPng i3 AIH AR E B H &
RFC1675 XTI IPng &4t i) %iE

RFC1683 IPng FHIZ M HEEEH

RFC1726  i&#E F—RIP (Ipng) AIEAHKEN
RFC1744  Internet Hhhlk 2= [a) & 3 ) W 224 H5
RFC1752 Xt IP F—AC M A&

RFC1809  IPv6 Hiftbric 7B H 2

RFC1826 IP B{3I&iEk

RFC1881  IPv6 b4 & #

RFC1883  IPv6 i ARFTE

RFC1884  IPv6 F-hHi& R Z5#

RFC1885  FiT IPv6 K Internet 5 Hll# XL (ICMPv6) HIHARFIE

fffsx  RFC




TCP/IP il 2 M 48 g Hi AR

RFC1924  1Pv6 it i) —Fh'EE KRR
RFC2185  [r] IPv6 3B (3% B% ] ft
RFC2373  IPv6 FhHE R 45

RFC2374  IPv6 AJ4E R &SRR b % =0
RFC2375 IPv6 AEHbhtFEIR



%% (i

1. Douglas E.Comer . Mg, #E, HEHFFE. H TCPIP #ATMIFEEL (F—%) :
JREE, iS4 (B

2. W.Richard Stevens #. {8, TCP/AP MhiHME: H—

3. Gary R.Wright W .Richard Stevens & . FiFEPE. TCP/IP MM i¥ME: &

4. W Richard Stevens 3. SHA&MW, ZALKPFE. TCP/IP HhiliEME: &=

5. W. Richard Stevens . Mit)Il, FFIE, INEESE. Unix MERE (F—&) —
£ API F1 X/Open 1&4i#: 0 API
. David Bennett &3 . 1£Z 3. Visual C++5 H A AN RIEF
. MSDN. Microsoft Visual C++ -- Language and Libraries for Visual C++

6
7
8. MSDN. Microsoft Platform SDK -- Windows Sockets 2

0. Multithreaded server class with example of HTTP server, Souren Abeghyan, from

www.codeproject.com

10. Anthony Jones #. IR LEZEi¥. WINDOWS M 4mfEfiA. Jbm: PR Tk H
At
11. Windows Sockets 2.0: Write Scalable Winsock Apps Using Completion Ports, Anthony

Jones and Amol Deshpande, MSDN Magazine, Oct 2000
12. Inside I/O Completion Ports, Mark Russinovich, June 30, 1998, from www.sysinternals.

com
13. Programming Server-Side Application for Microsoft Windows 2000, Jeffrey Richter and

Jason D. Clark, Microsoft Press



ﬁ”ﬂiﬁiiﬂiﬁ ler%

1. H4 2. 5 3. 4. HiE

5. ZKRA 6. HRSG/HRFR
7. JB{EHbhE I 2

8. TG54 SR X 3y

9. HIALIERE: OX%E O4%} I+ O+

10. #Epr#EI S OENSE OF¥E OdEHEE OEEEHE

11. &R AFBRAE: OA&&I Y O CESHE UF4ESHE DHAR

12. “Eﬂ%élz}z:m OFEAR ORA#HE OMEEE OFRE OS85
13. BINAREFE: OJEHRE OXLRRS O OGS EHHE X

14. BMALT EAS: OFMEF DM AHEE O35 CEEMEE  OHAh
15. mm’J;!:ZIEJI%EE, OFefiE ORERE OfRERE OF##ET Oy

16. BN NP R N I VRFE 2 (R AR Ry B R 5 ?

17. BERIERBEESEIR, REAERE—BFEA, FORmRLLin fF?

18. I&XTAF VAR R,

19. 845G HERLREREAM?

20. 1& UL BT FE ARG FH #0h A ] JR U 2

RIBREFEES:

BXR1HEN/BEFBERFRERREMBEBUNTANEKR:
Whk: R FERFAA LSRN E) ®45: 100084
w,4%: 010-62788951/62791976 4% 222 A 010-62788903

{48: yuningma@263.net

BRAPHWEBYMENHEPE R B IFREBLAT AR

Woht: bFFREKFEA LSRG (TCP/AP il B M & Ff2 3k R) %330
®R4%: 100084 W% 010-62770384
/) M ak: www.thjd.com.cn #A: 010-62788903



	封面
	扉页
	内容简介
	版权页
	前言
	目录
	第1章　Internet概述
	1.1　Internet发展历史
	1.2　Internet管理机构
	1.3　Internet协议与标准
	1.4　Internet应用现状与发展趋势

	第2章　TCP/IP协议族体系结构
	2.1　TCP/IP层次结构及其与OSI七层体系结构的比较
	2.2　路由器
	2.3　TCP/IP各层协议组成

	第3章　IP协议
	3.1　IP协议的目的与工作原理
	3.2　IP地址
	3.3　IP数据包格式

	第4章　ARP和RARP
	4.1　IP地址和物理地址映射问题
	4.2　ARP协议原理
	4.3　ARP数据包格式
	4.4　RARP协议

	第5章　ICMP协议
	5.1　ICMP协议的作用与原理
	5.2　ICMP数据包的格式
	5.3　各种ICMP数据包

	第6章　路由协议
	6.1　路由器的工作原理及路由协议
	6.2　RIP路由信息协议
	6.3　OSPF开放最短路径优先
	6.4　BGP边界网关协议
	6.5　Internet的路由体系结构

	第7章　广播与多播
	7.1　广播
	7.2　多播
	7.3　IGMP

	第8章　UDP协议
	8.1　最终目标的标识——UDP端口
	8.2　UDP数据包格式
	8.3　UDP校验和的计算
	8.4　UDP数据包的封装
	8.5　标准UDP端口

	第9章　TCP协议
	9.1　TCP协议中的基本概念
	9.2　TCP协议数据段的格式
	9.3　TCP协议连接的建立与关闭
	9.4　TCP协议数据的传送与流量控制
	9.5　TCP的傻窗口症状
	9.6　TCP协议与UDP协议的比较

	第10章　远程登录
	10.1　远程登录的服务模式
	10.2　Telnet原理
	10.3　rlogin

	第11章　电子邮件
	11.1　电子邮件系统结构
	11.2　TCP/IP电子邮件地址
	11.3　电子邮件格式
	11.4　SMTP协议
	11.5　邮箱访问

	第12章　HTTP协议
	12.1　超文本和URL
	12.2　HTML简介
	12.3　HTTP协议概述
	12.4　HTTP请求和应答
	12.5　浏览器

	第13章　网络文件
	13.1　FTP文件传输协议
	13.2　TFTP
	13.3　NFS

	第14章　SNMP网络管理体系结构
	14.1　SNMP体系结构
	14.2　SNMP管理信息
	14.3　简单网络管理协议
	14.4　SNMPv2

	第15章　IPv6
	15.1　IPv4的不足与缺点
	15.2　改进IPv4的各种努力
	15.3　IPv6对IPv4的改进
	15.4　IPv6数据包结构
	15.5　IPv6的寻址方式
	15.6　Ipv6的安全性
	15.7　IP协议的升级对其他协议的影响

	第16章　常见操作系统TCP/IP协议实现
	16.1　Windows的TCP/IP实现
	16.2　UNIX/Linux的TCP/IP实现

	第17章　标准TCP/IP编程接口——Socket
	17.1　套接口概述
	17.2　地址与地址操作函数
	17.3　端口
	17.4　字节序问题
	17.5　三种套接口类型和两种I/O模式
	17.6　基本套接口函数
	17.7　简单的客户端程序

	第18章　客户－服务器模型
	18.1　基本模型
	18.2　Winsock I/O模型

	第19章　套接口选项
	19.1　套接口选项
	19.2　广播
	19.3　多播
	19.4　原始套接口编程

	第20章　UDP服务器编程
	20.1　多线程编程
	20.2　迭代服务器
	20.3　并发服务器

	第21章　TCP服务器编程
	21.1　迭代服务器
	21.2　并发服务器
	21.3　几种服务器架构的分析与比较

	第22章　Internet编程示例
	22.1　MyWeb服务器的使用
	22.2　源码及其分析
	22.3　总结

	正文结束
	附录　RFC
	参考文献
	教师建议反馈表

