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KT TiRE. EE&AH, RALBRMETHEKRTERESERS, HLlHida KEN
. FEESEHNE, TEMEONAFRAZERAZR, TR SEFHMHEHR. EZBR
ATREEMI AN A EBMNP EMNH, XRERA R XL,

MR FIZANF7 EA R BB ) T TR, AR AFEEAREMEEMN TIERE.
MERZNEEHGBBIEERGSHFEAFILHESMHEARF (MEEERLEEL). H
AFRKFERITENMEES, BEEERETTREINS N TIERE. @il EETENNER
EARTAEEE, vLMERNIE IR B2 B TIEN . XM A—MAERINRE
B

BB e A P RETFZ RS, RERAEBKMNAEERNEEEARF S, B
EIBEMEMEE,

Fri8 %38 M (connectivity), FUARATEBEME EMA A28, NEHELT (Flin, HEEH
TaB), HUIEEERE. EELF (ERSHEATEERART) HXHREMELE (H
#, DUREMEMUSD, FHRIXEHAPARTEKERER . X5FEHRAZPEEN
BEERRKOXA . BAVGE, FEREENEHAPREMNBREEZENRSHREAS AZER
HiEEE, FEEEMEEEEBETEXMES. HEABRENMEIERF, £EERNkES
EMRIEERBMHELR RN R, FIEKEBENBEEE. BHNER, EBRMNEFEN
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Bk, B, GORMA TR LB — 5 TR, (RATRETEIEERAIEN T R (K
ERET), MEEMEREANE (EHHE, EREMIMED.

FELERLRRELE. FEAZNE YRS HEN. TURERILE. AR
2, AT bLREBAILE. B, HEM EETEREE LR —FEANITEND T X
BHMMEN BTN (BESHAMSSCN), T EMAE PR ERRRE TR O
AR . HTRENEE, XETFEFGMER S FH—HITEER.

MENMIEE. T, 2INTEHEEAFLHMN, BT, X—-RERINME
AT EBEM SRR AR T/ T, XS ALRE? XH, BAITETEMIHIERK

=, HAESELATHESEBEMNANEIEE2OREMHILE RITBTXIRITHF

HEEE, TESHUKBRBFESARSE, BRTZHBHEE: EEBERNMETERENT
EMEBEATEE . ERMNERE, RATBEAE EMERA XK, 06 BT B
A ERZHER, MEWEEEET. 82, INERNBHESE— Rl dad
i, ATRAEBRKHT EBN, ERMHTEEOBRER. NELRNOE8NT
SRNEE BB,

HEBMBLE R LR KR PR BRI IR R R S, &M ESMMATTE . EMATH
PR AR SUbRBER S S MEL T H . EBMER#T XN —REXN LM EBR OrF
. FEEMBEEMINZND, EANOHZTRRETERNEL.

REEEATLER —FHKRE, B “EBRM+7. EREEME “ LM+ MESRIT
A7, FEEEE UHAE BB AR LRI F G REEHFNARES. LKL “HEM+”
RE-MFNEFES, AR OREERMKAHBREEMS TRt 28I+,
PR KHR T T SEARB BRI T4 T AT AL IR B E BRI 09 %R B A & AT &
W ERME. Fian, BTEAEEERKRRILSERTS. NERERYERE/RERN
KigmtE (CHEEFFKEHRE) KNBEESRITRE. X HRERRETERMEER T A
DA BRI FERAHAKAEE K EZ RN A BRAEE T ER MR, MAE
A et A AT A T I E KR X T BB T BRI R A X BN 2 B9 % S
FERE TR KRR .

HERMMAE AR T —EREEE. §AREAALRMERTHHEIRE, BRE
XM _E B B IR F AR IR, A HIFE SR 2015 2RI Y LI X 9 B B 2K 0L 5 A 28 9 4R AT Bl Ak
PRl M EREREN EREBAIES . FRESMBHRARENIST B BNAR
& ARFDEFZMITETHROMZFERS: %,

AWM, EEMEAGEEHERCRRER. MEMNLRMOERME, BKN
AL SRR E AR AR R B SO BRI 3

HTEERMN OSSN L KK EAME, R TERIGHTERMERR, €
FEEERM R E B, X X ELNER —BAIP N T #.



1.2 EEXMEhR

1.2.1 MEEFIMNZ

RIETEEN LN IR BRI R LB K NE S SR ENNE .

ARG MR T M. BEN. HBM (FER) f—RERHES.

WEEER: AR, ATHE, THRAL “ME” R SHEHNE” HIRRK,
TR R~ BSR4 A .

THHEHNSE (FRAME) HE T4 S (node) AN EEHEX Ho 4 A 4R BR (link) 4Lk P9 4%
PRI AT AR TN, £4R5%. THNEBEBRS (EFENHERITES N BELR,
THEHABHBERENER. B 1-I@QAHT - HNEENUANE SN LERNME. &
NER, FZEHENEI=4EBERT —MEERL, HRT —ARARKITEINS
(FRIFRAME). EREBEHT, BIATUA—FEZRR— MK, SEMBOTFLRTUR
EROLMBPHRATRMAT B, FMaAEPRE RS R ESMNEHER KR —
i)

THHEHMS (M%)

)
& TEb
& sun
& Hmomn
F%

(@ ®

B 1-1 o5 FY P48 () R El R 48 ) 2 PR ELIE I (b)

W &% 2 R R AT LB AL B i A8 FOERR SR, XA T — M E R EEE KR E NN .
IXFE I X 48 B O B % M (internetwork Y internet), 1 1-1(b)fin. HLEERM L “RLEAY
4% ” (network of networks).

BREEE, ARNEA K= RETNEE, TTRSEHRMARBER. —MiER
W 1-1 frn, ARG ELEE T RMEEERTTEN . BHER R T e R
E (Fln, B VNSV T8RS, Wa R X ENEE RSN,

@ &F: 1994 E2EERPFLFTFERTRASAMMBILA T, interconnection /& “HiE”, interconnection network & “ Hi%
M4 ”, internetworking & “MERHZE” [MINGCI94]. {8 1997 &£ 8§ ALEM¥FEALAFEERSAEREESL (—) 1, ®
internet, internetwork, interconnection network (%GR “HELM”, MIEERFIE “SXRELEN”, B “TEEBEM” 5 “Hif
M7 XA LEGTER, EEER, ‘BT R ‘BT FRRBXFE. RiEF “HE” —E MR CER . “EE h—x
FEEH “BRE” RE.

® &: WEMINGCI94SE 112 T, i node MIARHERGR: TWA 08.078, &= 12.023, BE—T 12.023 X— RN
HRg, FEi, ETEIRESUEL, node BRNHBEANER, MARTS. EANETAMNEE, ERESERS, REATE
FERRNKHERE “WR”, BARERASEESL “ER7.
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wmE 12 firs. JRLE, SNEAERTEIER
FEH(host). XFE, FHZ R EEM B R R
TS MRS MERX LR SRR T .

XHE, BAWIDESL T THMEARS:

MERIF S ENERAE—E, TMEEMTE
WEMEZETRAB[ERE—E. SMEHPENT
BIERAEN

BH—RmHLFER, REMZELEFASRT
UL S E Y B Bk, FUOARRHIF A REARIT L Z M RE M B M B
1B B BADELFFETEHL L ZFF ST RHRE TG B4 T EARITR
FMEEER, MRSHRRFERETHEN EOC2ZR TEANKRY, FiEtE 2B
LB M B2 5 B o
PECHERFIEMOEFEERE. BTERFPIFAEPRLEEN CPU, Fiktharid
FEEE T BN M R EEFIIRAEN. EhRFL, FRFNEEIRNE-TIRENR
%, EEERHEIEN, ERETEN. BAN. S8, B8N, SNNESZSSMIIRT —
R REDLES -

122 EBEMEMEME R =AU

BB R RIE BT T =AM B EX =AM RERN K54 EIHJEER
ROAMRAMSESEN, XRFAMBHEHSRZHN, MHIEEENEHHELETRE,

B ERMEANRL ARPANET [AHEMKBHTE. 1969 F£XEEHHEIRE
— M EZHM ARPANET &R 2 —NMENMSHEHKZHEN GEAR—NEIERHMNSE). T
AEEREA ARPANET LRI FHBEESRIENS Xy E. H2T 20 #42 70 £/
FHR, AMTENRBIAR T RAUE H — N BB 48 R TR FBE . F& ARPA FF
TR L P (A ARLEMNE) EEMEAR, XMFR T HEMSRHN. XHRMA
4 B BX M (Internet) I 4EH. . 1983 4 TCP/IP WM ARPANET L HARHETR Y, HEBFRE
¥/ TCP/IP Wl BTt EHLERRE R A EEMA EES, FT AT 1983 4E4E R H BRI ) #E
ABFIE] . 1990 £ ARPANET IEREMXH, EAERNELRISFEETMR.

BWRHFERUTHNEBMEER KK A internet F1 Internet [RFC 1208]:

PN R | FFEAR internet (EERM) 2—MERAZIR, BZERSMIENMEE
EMARTEHME . 7EXEmEg s BIFBEY (B EEMND rTUMERERE, ~—xd
EAF ) TCP/IP #il.

IKEF8 [ 7R Internet (BB, SEEM) ME—MNERRIE, BEXNIILEK
BAH. . AXRSREEEEEMRNFEEEN, BXRA TCPAP thillEiERiRE
RN, HEAFIHZXERM ARPANET.

AR, EEEIMTENMNE EERR CRERAMA AN, HEBHEIRE, X
KRB 2 — N L% M (internet), 1A & B B% M (Internet) .

FMBRMSFAREM T ZREWNEEEMN. M 1985 Fig, XEERR¥ESS NSF
(National Science Foundation)fhBEZe/A M RKETEN P LERITENNG, ERB%ES

K12 HEMSHTERNEN
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M NSFNET. BER—NM=RITENMNS, SAETFM. hEXMAKER Salm). X
ERUEVMNEERZ T EXEFENRENFR, FERAEBEN SR EEARTS.
1991 4, NSF ik ERHMBUFVMAENIRE], HEMNAEYT K ERGE, SNAUR
TREMFFTNA . 7 ERTFEZAFRNBATNHEN, WNE LB EEIREX, #E
BEMHEECHEN T FE. TREEBUNRER LBEMMETRELAMAATIREE,
HIFEXT BN LB A % . 1992 EHEW M FEHEEIT 100 HE. 1993 FHEEME
T M HE R R = F 45 Mbit's (T3 EZHR),

BENBRAFERZEHER T ZRBIR ISP RN EREM. M 1993 F£/75s, hEEBRT
BEBNH NSFNET Z#i#s T B ANEBRERETFRENR, MEAFHLAAFE 5T ERNEEZ
. XEMBI T — ¥4 EKMARFSHEHE ISP (Internet Service Provider). fE¥F %
BT, ISP B —METEWIESN AR, FHit ISP XNEFRAEHEMARSEEE. Fl,
HEEE. PEBEMNTERNEAFBLRERE LM ISP.

ISP AJAM BB YA BRERIRE 1P bt (HEBAK BRI ENELAE IP il A &8
EW, X—-MESTATBIES 4 R 4.2.2 THEATHL), FNHEEEFELKE (KISP ECEE
WMIE4, /ISP NHBEGEARMARGER ULBRBHRFEN RS, FH EMIWRAN
ANRERFEA ISP KRB H A, BTN Z ISP BT IP Hbbk AR, FHarididix
ISP BEANFBIEEAM . BB “ EM” e “CEIEH ISP 3B M IP thih) BAFEEN”. IP
i EENBAASE—NEANE P A RERNHF CF “F67 IP #ilh), MEE
—Ht IP st E A FAEFEAHM ISP (R “H#R” 1P #uhb). dteT L, IER BN
EAREMN BN AL A R AR TR R KA/ ISP REFEHAR, X2 LBt
A “RERIRLE” HRE,

RIBRA RS W EZERANAKLFHAER IP it B AR, ISP U AREBER
# ISP: FF ISP. H[X ISP Fl4Hh: ISP.

FF ISP HIINEITHAGCIEMER, REEREKR (—REBEBESERTEED,
HHEHEREETM (Flan 10 Gbivs BiER). F—WX ISP MW Hi#E 5 EF ISP
ispe

HiX ISP & —Lei /M ISP, X & X ISP iBid — P ai LN ET ISP &L k. i
FEREIMEZZ, FIERHL—LL.

Ay ISP A PIREEEARS (XEAFEREHRARAS, BARRKRMHEF).
At ISP ATLAUERBIMIX ISP, ] HEEIEER|FET ISP. LREBHWA P L ERESIA M
ISP (), A<Hh ISP ] L2 —/MUDUREEBEMARF A F], HAlUR— M AEMEIFmED
HIE RIBELIR S RN, EFER—/NZITHHMEMIEERNME (EREERKE) . A
ISP A] LA 51X ISP 8k F ISP & #.

K 1-3 REHA = ISP MM EEMNIESTER, HEXMREEHFAELRES ISP K
HMEXR. BFARTENAZITFZARERK ISP 5N B EBEHRER.

MNEHE Eif, RES—/AHh ISP #1457 BB EEIE MK ISP, ME— X
ISP 5 MR thaiER B ET ISP, MAEXEAEEREN ISP MERESET, MATUEHKRE
B E Y AR ES. BHEELBEN EEERENSENK, AMIFHESRMAE
bR oH, URMAEME SR AMEER. TR, EHEMAERS IXP (Internet
eXchange Point)Zt M IZ T4 T »
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EHA — A ISP — MIX ISP — FF ISP —~ Hi[X ISP — AcHth ISP — E£H1B

K13 BT ISP ML ESEHHEBRNIESREE

HEEMASH S IXP NFEEEARRAFHRANMNEEEMEF TR H, MAFTERE
WE=AMeERE RS, i, £8 123 PHEFHEANHX ISP @id— IXP EHEX
1o X, ENL A FEN B ZHSHER, BMAVEEIREZENET ISP, MEAEEENR
ANHIX ISP 2 [6] F B B St S S e . IXFERE HEBAN E BB R E S A E & H
FBS > T AR R R IERH], PR T A RNRA. BERES IXP EHITHER
By, EREAHARK S . B ISP SHX ISP Bl IXP [EEN IXP B A5 HN, T
FELH—EMHH. IXP MEWIEEER. BEK IXP B— MBI MELRIAR, &
% ISP HEHEIIXEMEZHINMAE RO L. IXP R H TIEEHIRESERZE ML
B, IX e 4537 AL AR R I B K

#wmaiit, 3 2016 £ 3 A, &FCEHE 226 4~ IXP, HMAE 172 MEFMBKX. B 14
R EHA IXP FE2RKSHE. WTUEH, HBENAERESMFERBAFER[W-IXP].
M, R EZERK IXP T 1995 FREEMEEMZEZTHE, L5 2 DE-CIX [W-DECIX],
HIGEFLELE 2015 5F 9 AL DA E 4.859 Thit/s. XA IXP B A BB P 28 BRI BIHR 41 .

B 1-4 FEEMAHAIXP EERPSME (2016 4)

BB C SOt BB BRI KR R R T AL %, BB A\ RESEHERR U 1
HEMAREE K. BT A RIET 20 42 90 FR. HIKMEFZHRES CERN

.7.



FREOFHEN WWW (World Wide Web)#) ZEAELBMN L, KKFETT RIEMEE
WA BT RLHIER, RO EBRM PR HEE KN EERS . MRS S E B2
Bl HEEM FHERRMIBE RS T, BEXMAR, BN ENEEEEESR
233N 10%. P 1-5 2 M 1993 FZ 2016 FHEEMA A KBER. XENHFRBEX
H EREIN, BN REESEN 7 A 1 H (EFEFFENHED, H 2015 £
2016 FERIEIERMGHEAI[W-INTER]. "JRAEH, £ 2005 FHEXMAA-HEL T 10 12,
7£ 2010 SE4BiE T 20 14, WifE 2014 FE 823k 30 12.

BRI A P 8

4.000,000,000

3,000,000,000

2.000,000,000

1.000,000,000

0
OGP B GP B P P  o® o e 9®

B 1-5 1993 £Z 2016 S H BN FH A 8K R

£ 1-1 243 2005 EHER _ERMLE. FHE. B BB EY B R TS
[COME06].

F®1-1 EEMBRRER

14 0 e FNK ARy EEYK
1980 10 10% 10? 10°
1990 10° 10° 108 10!
2000 10° 107 10° 10
2005 108 10° 10° 10°

123 HEERMAFRAELTIE

R AR A AL TAEXT K R RRAE R T IR H RN . RATKIE, T
PR — PR R R ABRKIE M. SZ B S RR MR R T LLAR ALK
R, TEH A BZEFERRA R REHBEAREE FFEHEAREORS (U ERK
MEB=ZREIR), SR HREKRPAITE. (B EERIRHERH 2 A — D EEE RN
RE, XEPHREBEANE, WHRESETILAREE, WAR] 8 L5 i) 535
BE. R MEEREE. FERERTR, HTEREREKREIRBKT, &fF
BAR B R IR AR HERR %] T 7 SR ARK P . HERBURBABAFRBIT IR, EROR
%. RZ, HiERIEEANE, BERARNRKREZAE, ER-GEHEARE, AR
TR LR R E KAr i ERER G, HPR—MRERRR S REM AR, HEK
PIFTA ) RFC SCRYERPT A ELERM B 5 2% R, T BAET AR AT LUA o 7 R B A 5 % 5
AN R BGE N . X P IR0 30 HLEC R ) TR R R TRAR K

08-



1992 EHTHEHRMABREEBAER, FBL 7T —MEEREASAYHEREMPR
(Internet Society, f&#%y ISOC) [W-ISOC], LAfSEXF BBk P 1T 4 TH B 8 A R 7 tH R VE R P 4
HHEBAFER. ISOC THE M AAANBEEMEREHMERS IAB (Intemet
Architecture Board)®, $t 5 & HEAMA X WHUKITT & . IAB FHE AP LIEH:

(1) BEXM T #2338 IETF (Internet Engineering Task Force)

IETF 2 HiF% T{E4H WG (Working Group)4H I8 3% (forum), Bk T/EH EEMIIE
3§ 5 /\¢H IESG (Internet Engineering Steering Group)®& . X TR K2 NE TSk
(area), HMBEFHAE —FEWEHAF RN TEAE, EERE NI R MR
AL .

(2) EELM#F5EEB IRTF (Internet Research Task Force)

IRTF & H— L8 %34H RG (Research Group)#HBiHIitln, B T/EHEEMARIES )
48 IRSG (Internet Research Steering Group)& . IRTF {552 A —LFEK L ELIF
B, BFEERMNE—S. M. RREWE.

BT B BB AR HE#T 2 UL RFC ITETE BB _E R R K. RFC (Request For Comments)
WERRE “ERL”. FTAER RFC CAYE] M EBEM 4% T4 [W-RFC]. {HRER,
FHAEFTE R RFC SCEER BCMbrE. HEEMARER S EEEEERBKNNE, FHE
—HIEEEEN T, RAMHRDEHSH RFC IR /E TR EBEMIRME. RFC XREIERR
BRI G LS (B RFC xxxx, XEM xxxx ZFHAAET). —A4 RFC XRS5 H 55t
FH-AFRRS, HFEXEPHEEERERSH RFC XHCHRABRHRMERER, B
[HE RFC X HALBMER, TKkinREE, HAFSE, U RFC XHMHEEE KA
R, /2016 4 7 A RFC MR SHCE =1L 7694 T o

il %€ FLEK I ) IE AR Lt LR =ANB B

(1) BEEAME R (Internet Draft)— BN EZKE ISR EANH . ERXAHEBETARE
B2 RFC 30K,

(2) BRI (Proposed Standard)—— MIXANB BT IE BN RFC SCAY .

(3) EEXM#5# (Internet Standard)—— A B IE R AR fG, B MR TE — MRS
STD xx. —/My#ERTAFIZ A RFC SCREKCEE. Buk3 2016 £ 7 A, HEAMIRAEMB KSR
SR STD 83. "] WERANHEEBKMARAEL RIBAE 5 1.

BRSOV EBRMARAE, RAeEDHAET =B, BB WA —~ B R AR~ B BRI bR .
BT “ERRME” ZHM “HBMER” BHE, M 2011 4F 10 BREET “BERRHE” x4
BrEX[RFC 6410]. X, ILIEM]E BEEMIARAE RS EA AR AN EL, BN AR — B B4R
. FEFHIME LRI S RA K ERARME, KRBT REUTAE. & AR EBEMR
#, BRA G EECMARAE; Xt B AT A TEENARHER LRI, WMRRR AR ARt & RE “BE
PRAE”. FRATRT AR J5 {6 dh 78 X | 2 B0 L RFC SCAY 2 BRI A v B2 U0 A HE[W-
RFCS],

BR T B UBOREA ELER I ARAEX B FP RFC SCRS 4L, 3EH =Fp RFC 3CRY, BPPISf. s2ik
KIFIRBEE B RFC Xk . [ H RFC SCRYEE RS R A FTEAR, BE B AKX

@ #: BYIK IAB FH A ¥2E Activities (EZ)). FE—LIH RFC FEARZXMELA.



VA P AR TR T AR AR A A LB HE . SEBE T RFC ORI H TAE B T IR L 1S L,
TIABERSZEAT AT S A BB AR S P BEAT 2. 1REHMEE M RFC XXREHE S EBMA X —
. FENERERRER.

RFC XHMEERRK, METER, ROFARES X “RFC INDEX” [W-RFCX]. X
NG T DR KGRI AR RFC CARIARE. KREHE. 25, BRI RFC SCRE
7R Z M RFC XK, BUEHAEE LG KRIIA RFC SUREEH T .

1.3 BEEAMAILERL

BB miN G BRIER RS, FFRAME EES 7&K, EARTAETALS,
AT RAKN > AT PR B

(1) A%Es BFEERELKN ERTNAR. XHSRAFPEEERN, AR
fTilfE (R %dE. FHEMSD MRE”LE.

(2) BB HIRE M AERIX L M2 1 B AR . X B8 = i R 0 1= AR
SR GREGEBMEMZTH.

B 1-6 i TR MR EE. TS HHEX S KR TAET .

B 1-6 EEXMEIZGEY S0

1.3.1 HEBMRALZEH

RETE ELBA P14 25 (35 43 3 R B e ELEAI R BB B9 B X 28 LSRR i B Bt (end
system), “¥” B ‘AR HRE (BEBMEARR . SWAKEIDIRE LT RARKKZE
5, NEBRARLTUR— G HENABR (BFEECAEMECFR AR FAH ERMIIRER
BERTFH, BEEL—MUMIMSER L (TR LR SEESEER, FHELRM B
BY R AT, TR RGN AT LU — &I BRI KRIH L. mARAKAEHE T LD
N, BATCLRBAAL (%R, il BURFFLRSE), HMB AT LRI ISP (B ISP AU
R AGIRGRS, BHAT LA SRR . WEHS R AR OELFrRIHRS,
fEA % EHLZ RIRE EAERE HF L HREILERER.

BAVCERH TEOMS . RATUE: “EN AN B #ATEBRE", Lhr LEHE: “IBIT
FEEH A EMENMEFERBITEEN B LA —MEF#HTERE". BT “#iR” si2 i
TENRF”, RLXURERE: “EN A BRMERENEN B LS —NIEHITERE

0100



XA LB I UEE H R AR AL EIEET.
FE M 24 2 )5 R G IR BB 77 NIBE AR AP RS B -IRE&T (CS 7
R) MxFEHR (P2P HR) O FH S HIA X BRI BT NHAH.

1. BR-RSHEAR

R AELEN ERRERN, HREERHTT . BATE £ MK 81 B4 2 E M
uh E AR, MEERAZ S -RESTR EREAZRRSHTRD.

HEAWTHRIEN, BIEPIRRE S AR IEIER — NS FEAES
HIXT RN T RN AGERE, RRABERMIE ) IMEoRIB A T B e TN AR . 2R
TSR PR 2% - AR 95 4 U AT AR S o2 A AR e s AT 0815 -

% P (client) F1 AR 95 88 (server) & 22 1838 45 oh i if R O #EAR . &7 -AR S5 88 7 U
BRI RAEZ FRFSAPIRFT IR FR. E£E- 1-7 &, T A BITESEFTEN B 2817
MRFBBIETF. ERXMHERT, ARF/M B ZKRFSHR. 57 A KRSS B KERFEK,
MRS 2% B A%/ A RIS . XEREBERFIERE:

BERRMRSEKRT, RBR2MSREMS.
AR 251 K 75 PR 55 4R AL 7 R B4 P X 48 A% Lo BB 0 BT SR AU AR 55

TR R

Bi17 ZP-REFIAELTR

LR, FPEFARSSEFEREEFUT - EEERE A,

BRERF:

(D) AP RRERIT, EBRER Tk SH{EERE GEKRRS). Bk, &
FREFF 0 203 AR 55 4342 bk

Q) A FHERIOBEARIRBEERS.

AR 55 RE 32 -

(1) B—FETHARBHIM RS KRR, TERNLEL MEitai iz -~ #iEK.

(2) RGABEN AR —EARNRHIETE, WSS RkE ZNE 1

® B: ¢S HFAKR Client/Server K3, P2P FRKR Peer-to-Peer Jit. HRHEAIEH Hsh—Fbnu g a5 -R % 52
., BIB/S A3\ (Browser/Server ), BXTIRE C/S A M —FhiEH .
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HBEER. Hit, REBEFATENEER P EFRIHIE.

(3) — R FER BRI RERIE RS SR

ERE5RFBHBEXREE, BEATUENME, FFAARS S RIEMEIR
HiE.

IEE W —TF, LEFFRNEFFRSRARBIENRITENEE (). FHTE
PLEIARTTENLE “FHF” (usen) i AL “Z 7 (client). HEFZFHI LT, L% B
BITREPEFRINERA client (FEXFHEMR FHATIE client ¥R “FFHL”), BETRSE
SBIEF MBI server. RIMTERAIN Z4R4E BT 3CRAIMT client 5 server 218 KA1 HE
. AR, ERRPSEN, BABMER “FHm” (8 “FPA07 8 RS~ (K
k%48 RFR “BITESEFRNE" B “BITRS[EFHINE.

2. MHEEEGA

JHEFERE (peer-to-peer, i 5N P2P. XEM AT 2 RENELH 2 & two, HiEdF
5 to [/, HMEEXH to EHENNF 2) —REFHEIHIEEEH HAX I —MRREIE
RAB—MRMERE S . REREG EHEIET THSERRMSE (P2P 4, EfIsLL
BATPER . MEEERS. XF, D5 ERRT LR 806 7 QA TERE R I 3L = 30k
WX TAE WA P2P AR, 7£EA 1-8 1, EHLC, D, E M F #IE4T T P2P ¥4, Hit
XA TN ATHTHEEE (M CMD, EMF, UKCHF), Ehit, sg&EEqR
MER EENRAZFEHES-RERFN, AENMNZSEETHNE— & TIHBELE S X FEN 2
MR 3. BIWEN C, & CiEK D HRSH, C 2P, D Z2RE . BIR C X[FENM
F1RHtRS, M4 C XA EERSF[EIEM.

BT PP BR/F ) BT P2P R

BT P2P B < %47 P2P FifF

18 xEEETERFN (P2P AR

WMEEZTEATRTZXHFEREMNER, (MEEHAD B ITE. FXRHTEFR
BAVEIEFHEE 6 M 6.9 T — P18,
132 EEMBZORS

W& R EBE N R R B AR HE o, AN R OE S B MRS Lg% R
SRR, [FU%E oA —& VRS R K EHEE.

1E W 48 4% 00 35 43 A SR AE F ) 2 B 8% (router), ER—FEHHEN (EAMME
Hl). BEHI2S R SCI A3 (packet switching) WM, HAT SR RWRIMSE, X2
. 12 .



MO R BRI AT FESHETE:, THANMARBEZRNELERS.
1. BERRMATERR

EHIERHEARA, MIFUKI, FEiLFrE R EIEIERPEEER A ISER. B 19a@)F
RAMEIERFEA - HEEREY EAEREER. BEF 5 KEEEHRPMHEE NFE
10 X2k, WHE 1-90)fin. B, & NBHIEERFMEE RTEENNV-D2 8L, 4
BEIENHRER KN, XMERTEFENEEFERRKRT (SHENHEERTFITRIE
). FRMBARE], BEEREG A GRS R EA S —MeEfTaE, Ry
IR ET A X SRR, Wl 1-90)fir. B HRIGFMEERIZHEN L, W
BN R T 7 vE, AhEIER PR R AT DR T (S . BIE KA —EHEEK,
HIERREHBAL T B IREFHHEAA, BZH#H R — B2 #E& R (circuit switching).

2 =

(a) FAEBRRIE EEAE (b) 5 R IEFI P ELIEAE (c) FAZZHHEREVF £ B IE
B 19 EBIEHLRAEERETT &

LEENRBER SR, MERS AR % 3553 R 8 SR 78 B2 P 3 ]RAE
%. BRXFERTE, SRR T B TR BEEMN.

MNBERFEREAERE, 3ZHk(switching)Ft &2 # B F 07 Rah A Hh 4 B &2 4% 1)
IR, TR RS HBIE A, LAGIRSERESER. S0 P U BB R
WRREHMILE, NFEnmBlgnmmEsr 7 —FiEs, HRE—FTAMYRER. X%
BERARIE T XU EER T R RE R, MEXEREENTEEN A EMAR 5. i
JE EM AT A EAR@E RS, BIET NG, TERIUBEBNIA X & Y
HIEE (AERA SHAMMEEGERFEALS BEM). XRHLMET “BIEE (HH8
SRE) —BiE (CHLSAEGRE >BHERE (ACRERIE)” =PRI HRTK
PR R Ha®, R P 7E IR S IR0 B R B R O R UA ST X R IR, ) 3y A
FPLFRINE, RABENARZIHPWENY, BHPBSEN, S5 —REEBERR
5.

Bl 1-10 AHBTHAAEE. AFEBRERN, EPRAEXSWERBRIAKRHEIEHR
Pl. MEEFESHE, APSRBIEHP IFNERN TG CRILKEREX, AP MAKME
REAME ST HLE, RN AME REIERRP4LE (XEARLRECHRETL
) WERAEZHPHAZER, EABEXNHAP RS T PALETP—MERK. BETHN—
AN EBERFAEERENESTNEA, BIEMRENEPBE SR mORERE.

@ . RBRTRBEVENAEEEENNRZENELZRN L#THZHR GRHA AT, SHMEEY, $%).
FEREEBAWSS, AT EHREAER, HRTHS LK. BHEE. BOELBRE, XMHEBTRNBESRT BIERL
8. W4, . TRENTERESPHE—BE GEME. EONER. BIEFE) MR -BINER.
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Bl 1-10 sEERTHAR AR b R iR B im 0E (S B

20 A B T HORAR AT LR, REROAMEREERK. XRENITHEN
BE R R AR A I e B £/, BRIMEREE - H I A SRAF IR BRI AEEAE 10%
HE 1%, CHEASSAMBELEEIREL R E BARZRK. flin, S/ R
A LS BB R ANMSGE 6 SR, BT ENEAERT TS R M RE ]
B, EREBGERBRFFRBFIRMRAABIRE T .

2. PARBHTRER

SURBRMRAFERELEARY. B 1-11 FoRIE—MRICHG R E G BT %
B BERMNEEREHEREER N — DR (message). EARIEM LA, FEEKHN
WK RA— I E PSR EIER, i, SMBEERA 1024 bit®. EE—MEIER
AT, N E—gh BN 255 B A AT E BB (header)5, B T — N3 4H(packet). T4
NHRA “B”, MAREMBaiFn “ak”. PHRELRM P EENEIERT. AT
f CEE” RIEWEER, E%m%%mm%%ﬁﬁT%mEMﬂmﬁﬁﬂm%iﬁfﬂﬁ

B, B—AaLE EEHW¢@¢%¢%&%%E,#Wﬁﬁﬂxﬁﬂﬁﬁ%ﬁm
-— jﬁx O R

101001110101100 ¢ seesoesss e

-001010011101000

wml #o® | w# LI
— M= e B . = B =

B 1-11 UM A AT 7E W 4 %k
B 1-12(a) 58 8 FLBR Y (A% 038 43 2 H VP 20 W R RN BEA) B A K 00 B el AR AR, 1T

@ #*: FERENRSRYIRE 1964 4F 8 A HE 2 Baran)E £ E ZHERand) A R K “RAAREE” WHAME TR
M. 7€ 1962~1965 F, XEEHHEFHAMLD DARPA HEENERYELR S NPL LN H R M EHLARE M7
. 1966 ©F 6 H, NPL HIER4ERT(Davies) B IKIEH “4 47 (packet)iX — 4 iH[DAVIS6]. 1969 & 12 B, X(EMSHEATHM
ARPANET CH4BHY 4 M) BNET. A, HEHNEHEBRHENT —MHHNLT. 1973 FREEBRMELRE
NPL Il T MR HiR M. B KK A ARPANET ASHERMMZ L. BRFEEHES, FEHE 1973 FFFEHSAT
#:M CYCLADES.

@ ¥#: EABS, bit Tox “HEE7. EIFEYSUES, bit BER M7, EFSHERT, 7 M A7 TR,
R “fr” feRBpint, BRI\ LT XUERERR ZHRIR “h0” TRTEBIN “Ar7. EHER, bit ERFERE (HED 85
BAEERE (W) HARREN “fL”.

014.



EHACE EBEMIIA %Y TE BRI BL A B e 88 2 (A — B ol B AREE B, 1T
TE M4 10 5 00 FHLER N BIRZ 003053 W@ B LR BRI R M B BR AR &

A7 F X 45 3 B ) AURIAL T 0 28 B0 B0 40 10 B e 28 B0 & ST HL, (BEATHIME R 2R
A—#. ENBAAPHTESLIEN, HETUM B ENETNEZHRER . BBHEN
R L AR, BEToEZIRE . BlSREE —Mo4d, LERFME—T, RERE
W, BRERE, REEHGEERMRLE, RIGERZORRNE, E2AKES T 1k
Hg. XRS5 ENESLLJITAAREMESE) UFEEERITR, AR
BAMBKEN. SHRAHIALALETHELEENBOER, MEIEMBIA%ED %
BRI KR, AR REEM BN MR IR AR K E R

(a) B LER 5y B AR TE M2 TR (b) BeLoiBr v BRI LS AT ) — SR BB R

B 1-12 SHRRHMREE

HIATF 0 LK M B0 34 P 1 B8 B A8 R L AR, AR TR AN I 48 T 4L
Bk AR, T EBRAROHINER, WE 1-120)Fin. XMHEEERKRTUE
IR E A, FOGTE R K 5 4L 5 B B [k R B AT 1 88 2 [R) R (B PR T R o

MAERE R 1-12(0)F B EHL Hy [ N Hs REHIE . FH H oS AR MR ESE
HEMAEREEE A R, BRER Hi-A b, HAUBEEERIF A H A& 0T b
M. TEEBLE, EREE H-A, BRRASHIEFER EEEN A EH. £&
SRR Z AR (], BEEE Hi—A el A AR E R 5 H R .

S A BFEIH KRS EBANEF. e NBEE A BEERPEHNTZME
HREEN A-Co TRMEMEET KA Co HHIEEFER A-C £iEr, ZoAHA
i 28 HoAth BT 43 B B IR

HEHF C #8%F ERTRABEREEAR, BREBEHNERIBMAE E. A0HFERH
#EJ5, BB EMREEMHEERSEIN Hs.

BEEFE N HEMEEEREF, Bl A-CHBEERK, MAKEE A TR EN
FoANEEEfAE, R ARG B, BEKRIKESE E, BREIESHEREN Hs. 7£M
] [ENE £ 6 EVUETIEE, WENL H, BT ER3S B 1 E 5EHL Hei@fs.

REEES, BHSENFHEAIZ-MNESE, TARBMHKR L. SO
BB EES RINE) PIARFEEREPHN. XREIE T EBHRHRER.

R RE 7 —XEH H A Hs B 785 bk, EBMNAT LR EFIER 2 IEHLE

015'



AT, M—8EHPRNEZNEE (BEEBITTRESANER) W& E A EFEN
A R AR HEAT IS -

PLATER, 7 HAZBRAEAE IR TR 2 A A 0 5 o ) — 2 i i MO BE B OB E RIR. 24
R B R, BRI I BUREBR IV IBE R 2HBIE - ERHEE, AENEETR,
BIRFERER, REN—%EENERERNE. SHEERN X —B— BT 5 &
EBR, MHEEE T B ERMBRCERNITY, FMEENERSEE.

HERWIREL T BITHIE M, ORE T HEREXRAFFRRITRE (E$ 5 & 54 W
Rz RN BERET R FED . UL PR SRR RA NI ER, £%
% F 2% BT I B BN (protoco) BEWS B B BN R AR B IE MR . XL 4
F 4.5 TR,

MULERTR T, RAFEE R TARZIR, TR ERRMA T EREEERTRE
B (B oEAERTREREE CETHRENE-PIHRIBEA 1.6.1 7). ZXEER
RAM T BENBIRER &, EREELRBIARHEAKIES

NT R\ ATHME TN, EERMAZLESFRHAPREINGEE, E/85%4E
P2 I B DB . B ISR, B el 28 TR T O R B el T AN RS AT A
a4 P RRERE . Shsh, GBME A E) TR BRAE ARt — e BRI A, XL AT AR
Ko A AL I T EH U .

LR, HETENEBEMLSTEHHAME 12 B,

*1-2 SHATBER
e FiRAKFR
2L ESGEARRTREPHSIRARTE, WEGHBEZRE S
Rif RGN EBL R R A E N R h
RiE LASH Ao fRiR AL, ATUARERSLERB ARt AR IE S 41
CIE {RIEAT R LG Y AN D BR i A AT, R A IR AF B AL 77 1

AR B R — R . BN, SEESBRRRAEE RN FEH, XHe
R MRTE. FEH, BARERBRADXMEE. thih, BT 5EK AR AR
R B B R EE SR TR SRR R, TR TG o2 PR 15 B i 21 3 iy 75 PR 7 38

NERHBEROS P RERESAEALAEFTHNEHEEEERT —EHWHFHE
(overhead). B3 HZH L TFE L 1R E AR HIHLE .

Mg, MAREV, XMErgsiens RN EmEREEFERTENE
&. BERRERIEGERE, MEAFRRENETEREE KT, fE 20 L 40 F48, @
RIBEMKH T ETEEE KFEENIRL 3 (message switching). TEIRCZ#HP L, —7
By AR TR, HEREH . BIERUESMNIRSOVSEAL, T g, MRAERICH B I
bk, ERENKABIER N E, XFHROGIIRMFESK, NLaEBLMAE. 3
EWRIZHREARFERT . SAXZBRERAFEELKERE, AETERH T HHEN#TL
H, pEoEmERIERRE. Flin ARPANET ZMAIHIMSIRRE, £IEE RN A
T, RS £ E R A m Eim TR T 0.1 B XA, SHTHEBERRATEY
HERRZ IR, B EEZR T — MR AR

Bl 1-13 R T . WX BMPEAZHHIEZERXT. EHHK A F D 25 ZIE A
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£l T BMCREAMD ZREKHRELE S EPRRT RN T =My ek &
AR B B R A

BERAT R — BRI LR R E MR R IR A 5, FRE— M EERHE.

WX/ — BN ROCEAEEABE N, ERFEETREERERER, BRI T—
AN

PEZB— BN H ERARBIMRIM—FD) FRBMEES, FHTREE
WHERER, BERET A4S,

LEREGNE S WX T

L3 0

HRfe | |

BEHRBR

A B C D
S A S

A B C D

B HARRIRE S
mrs W

{f X

BR BXR

B 1-13 =FMsCMmIotee. mBsscH; MoK HHTHR, P~PaRR 4 M
ME 1-13 TR, HEESEEZRENHE, BRGENRZERTERE IR E, 0
R R ERERRR. ROCZRNTATBEARETESEAART R, ERERRER
R TR A EECRIAE. 8T M EARKEEET N TREMUOUOKRE, Filt
TP B RSO BB SE A, R A B R G

14 HEHMNBEBRENEA R

THERNA— T IHENREERE MR BEL.

REEFRERTRHATEN BN ER. SEIE 1980 FEIFFEBTHHHLELM
LS. 1989 4F 11 ARESE - NMAMFHR M CNPAC BRIE1T. 7£ 20 4 80 £MR)5
W, A%, 847, ECRHEM S TSR T A KERTEN M. X
iR EENRE G DEEEZNMEM. B—J5M, M 20 42 80 £, EHH ML RIMHE
SEE T RENREMN. RENMOEET, ETaRERAMNERE T80, FHETH

@ #: fFifi(channe) R LEMEMAEMINE S BE (AFFRRELARYE), LEARERES.

L A



K. EEEY . RENEORBRI, WETELMEERRAFA B 3SR TR
fER .

X BN SRR BIA 2, 1994 £ 4 B 20 HREHR 64 kbit's FLEREATEKM. A
b, BREHEEREERAUNBENEBEMOER. FES A hER2ER =R ERST R T oL
TREME - NTEMRSSE. FF 9 APEARTEN LM CHINANET EXE35). 2
Harmik, REMSEETETEBRNEA REMERNELENZNM2ERERN AR
HL4E, s KRR T X il

(1) " [E {5 BB CHINANET CHLat =2 JR R If o [ A B T AL BN

(2) ' [E BB E B UNINET

(3) TE#3) HEKM CMNET

4) FEEBE MR EHN CERNET

(5) TEEZEFE AN CSTNET

2004 £ 2 A, REME T —AREEN CNGI FEFM CERNET2 %M EXIT
B, HRMERS. KKMLL 2.5~10 Gbivs FIERZEREILR . LR M =4 CERNET %
g, F5ERT-REBEMMERE. IREETEELRMNNRRIRES, SBHERS
[ Br A i3t KR

o [E H BE W 2815 B .0 CNNIC (China Network Information Center)&H4FEfH IR AMEKER
BEW [ % PRSI, 1R AT 7R H Mk www.cnnic.cn b 2E B & ET AR 2 B9 5 SE 3R . CNNIC
B ERENFHTEBRMNE 6 A KU LT EERKAME. 14 2016 4F 1 § CNNIC
REN (FEEBEMZRBRLEITREY, HE 2015 £ 12 AK, REMRCDET 6.88
2., BB REDIET 50.3%. FKEEHEMK MRS LRSI 98.9%, HEAKEER
g B A FERRAEER A L. ERRT, FHMRAIAECER 6.20 12, &HaEmN
AL A 90.1%. HRNMERRE 1.9512, HBAEMNRK 28.4%.

MAMBRMEMNFGAFHEML, B EBENEHARAE, HiiMRETERN
W28 5 e R4S R 51 (AIEE BN LRSI ERERAFTOEL). BIREE. W%
TR, MEHERAEES, it, FENEFENSHEAT BBERER. WL, M
AR _EARAT B4 R R R A . B 2016 R, REMEFRH O ORI 5.4 Thit/s
(1 Thit/s = 10* Gbit/s), X B b [EEZ# CHINANET &7 H 18 H % KT 60%.

it B E B I R B HE KM AR EGAL, RTEE, FTEE M1,

1996 4, WERAIL T HEE - KURKBERSBIIMNABEM AR —ZREL
Al WER, BEEATHEL I =&, FEZNEIAF (Sohu). I AR EERN
7 B R AR UM it (Sohu.com), T EEH R KB SRE W RSIE. 1999 4, HINMuEEIN
THBEEABSHE, RN —DEETT M.

1997 4E, TZHAISLT M5\ F(NetEase), HHTHEE KPP XEXHERIIE. My
AFITFRIABRB RSB (0 163 1 126 %), BT EARRAIRTREE SRR T
IhRE, BRFEMIZAMIRLE, AN E B NOW M T SRR . P S I I R 4 1 HE A Y
AT

1998 4, FELRBLHIRMEL(Sina.com), ZMIEIE BN ERFE KK F LRSI M
Ui, FRHMERERERARZNMEL—.
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B, S, KEREIS 7 IR & (Tencent). 1999 SR HELHEH T AN A H KN
ERIETE EE R QICQ, EIFRA QQ. QQ MIZNREAMIER, MECHRA—REEE. M
B, XE. B BT —EMMEEEZR TR, RAJLEHIE M REE BN %
BRI, B R R R B B K BB 2R S IR S IR 2 —

2011 %, BWAESE T E TR RFIE R WA @EE R “HME” (WebChat). XM
TR/ (5 2 B F I P 83T Foxmail BIfEER) SIS FRIHBF &K . IS
B EBMPERIEEEESE. . BRI, FAXHFL AN . B THRERAeESF
T RIBERAMERFN Az, HE BV EMERTIA A EEFERME. MEN
DIRetAE AN WEIRT . A MERANE TN, CARRENHT TRESR—MEE X6
JIH AR

2000 &, ZFEZEMEFHEIE T AE M Baidu.com), WMECKALSEREAK S LHEE
5%, BRHT 2010 FRHEPEE, EYEEANEBERSIZELEHRLEET. WE, AF
Wbt AT PLR 78 B AT B R, EEET MRS MERHNE.

1999 4, SmAIE 1 FT B EE s (Alibaba.com), &—Aalkst ik M ¥ 5
F&E. 2003 &, BRI T NMANLEAGTIHTEE = M (Taobao.com). 2004 £, [
HEPERAC T E= TG X A1 E (Alipay.com), A E B FELRE 7 FEH.
wh, RENEL AT FB. REREMCRATER K. XM EETS.

LR — BB R BLER N A AR B T K, EEEIEE FARINAER

1.5 JHEH LRI SR

1.5.1 WEINSFE X

RN HE T E LFRE—.

KT EHM L B r 88 LR XHI[PETEN]: HHEHLMNSE FE R h—Simmm.
A gmAE M BEAF ELE TR, TR SRR IEE T TRRERE e HN (Flin, ME%HRER
PARME ). XA AE B R ARG X PR R R M EER, FHRECR 2 A &
WKEMA.

RIEXATE N (1) WWENNRFOEENBEE, AR T —RETHEN, TREETE
REFHL. (2) IWHENNBHFERTTRRMEEEIE, MRARE IFREMONA (BESFET
AE B A B R

WER, LBK “TTREREN” RS —E/EH HRLEEN CPU.

BAVEE, £V, HEHNEREEAREEEEN. HEEMEERNERE, iHH
PLIZR HIRLATE B AWK, AMUREW AR SRRSO, T B AR 76 Bl 2 am im it
— RS I TE R

AR BABEAE “HEHBEN” X