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L1 THHEMSLERE BT RIEH

BMGGE, 21 HERH—SEENFERERTE. MELAERKL BRE—AUMEH
O ERrA. EXSHERUMULAKETRENMLE, KM LR B3 A 85
B. FEMNEIRECLENERESHMKARBINASFHEELLM. MENHSEER
BEHFEUENTESLFEHRKRELEET AAEEK L.

XEBFRPIMERIE “=M”, BIREMSE. BEBRMRERITHME. JX:WM%
AP RBEBRES AR . BEMNSKHFAATE2IHEE. BRUREESRS. FREMMNSE
B P EESIE SR B . THEHLN KR T P e R AR R S, AR S
EERIFWMEFHEHER, SEBEIMS 4. X=ZMRSER ST BEhHERH2
EENFER, BHTRERRNIFEIZ AEHBETENMSG, MXEREFBHETRKN
HNAE. EERANERE, BEMEELEMNBEHHEHBMAN TIATEINNEHIEAR, X
e T “MgRE” B,

AN EANHE 90 FARLLE, LLE4YSRM Internet) ARRHITFEVLMNE /R T CEN K
B, CABYIRBE RIS ED K RERA LML, #B&%ﬁ&%ﬁf*%ﬁﬂ%iﬁﬁ%
ZRM, Z"/“)\%i@fﬂﬁﬁ%%ﬁmmﬂ‘fﬁy IR BR] g DRI DY IEAE U & AN TAERI4E
EWEASE, TOSLREER (RERESEMURERER) 4R TEXRNFL, Hin
ﬁTéfﬁf‘ﬁﬁ‘BB’Jlﬁ& A LUZEAT KR, @ﬁlﬂm)\%’é@@ﬁﬂ*ﬁ%%*ﬁﬁhﬁm
BAARE, M AR, T, EIMTEHFCERTEIEMN.

WEHLMS EH RN REENTIREHNA, B

(1) &l

() #ZE.

E?iﬁi%iﬁﬁ(connectivity)’ MEITENMNEFE LA Z BT UL RER, FHix
A RS U B . A2 RRER SRR REEET .. i
ERERRERE. BELAENE XS HEMN. TURERHE. KH4HLE, MATUEE
3L, Fltn, HENRSE FEFL EHEME T KBRAMERBEFION, T EMMHE,E
iR TR (TERER). HTMEREE, XERFFRREHASU—F. X,
FESCI6 5 o BT A SR B R M _E B EHLAT LU= — & LU B R A OtIT B L.

MEMIMERE. TIE. 2IMTEFCEARTFTENRS . REER-RBIIBT
EHIRG RN HERRTAT, PRSIt AGRE? XK, RIELEMEEIERK
FE, FHEEREEMEEE ZOEWMNE,; RIMETEIRITFEREEE, TEXH
KRR B, RIS EEEE: ERBHERNEEZERRFITENEBER. M
BT HRES, ﬁﬂ‘]EfETﬁEJ:V—XJﬁ?ﬁJﬁ?%B‘Jﬁﬂ, 9 TE v A PR B T R 1 A A R B RS AR
B. Bz, XHHtES¥aR—RREL.
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HHALRMEHE R KA REKRRE SRS Fltn, THEHRE R LR A P R4t
SRHERMMANTH. AT UFERAREN G &EREKTH. HHEYREErRH—
M—RENEHIMN LR (AEMRERIEZR) MRS, TEINERAKRERROE
BATEN BHRERN FEEEN—FRFTX.

R, WHENPSES AIHRT —EAmEmn. FAREMNANSEETEIUR
B, BTENMS EBIRN EFARTR. BOEES TEEFATEHMSRERK
MBS RATHRE T HRY . M ERVEREN EREBAAT REBNBBONMER T
BENERE. AHEDOFERFEMAEIE T REKMNERERT, FF.

BRI, B ENNEOAEERIERKEYN (XFERRMITMBXHEH IS
HMER. HEHNMEEHTLHRNBBIERNRRERN.

HLZE R4S M ELRRCH 2B BEMEH NS . SEHARETHTLAEERNTS
KRB E RS AT MGE A ERRE BRI R. XREG YNSRI KR
AT —NEHF LR, ZTRTIVPAASREER BE+0 %0 HRITFER,

BT EES MBS 1A ER KT AN, Eik FERILE LA ATIRE
45, FREAARSROEERME, XERTUNTENNSE - 8NP0 T #.

1.2 EEFMEER

1.21 MRERIMLE

,@ﬁ%%@%Hﬁﬂmaﬁﬁm%ﬁﬂiﬁﬁm@ﬁﬁﬁﬁmzﬁm%

BATELHETMNLG., BB (EEM) LARERERG— SR EARNRS.

W £ (network) B 35 T4 5 (node) ™1 i X Lo £ p I SRR (link) 2 Al . PI&% P RO 45 T LA
BitEN., SR, THEYNESERE (EEENRERIBESNBERSE. THRIMEH
a2 e, B 1-@AHRT—AMEEN S AN =AERIME. RNER, 5=
SHENET S SRBEEN AN ERRE, WRT —DERAMSE. EREELT, &
B — 7B R — AN, XRE AR AR £ 0.0 P R g M AR, BIma LR
g R R B 5 S BT R — e . A

PO 2% 1 0 4% S5 AT DR S B SR B AR SR, XBERIMIRR T —ANE BB E KRS, Bl
FEENM (REEM), wE 1-1ofix. HEEBKME “MEAMNE” (network of

ﬁetworks) o

@ H: 1994 FLEERMELATEERLSAMNAEF, interconnection £ “HIE”, interconnection network 2 “HiE
4% ”, intemetworking £ “FIBRHE” [MINGCI94]. {8 1997 4 8 A2EMN¥HR AT HBERSEHEFL( T, # internet,
internetwork, interconnection network HEREA % “EEAF ", MEEB R <« XHREEM”, B “ERER” 5 “HER” XFEA
ZAMTTER, BEEE. BTN E" FRRAXTE. NHEAAFHRNARE HE” —RRER TR RE. “EETH
—EAHEA BT KRB,

@ 1. WEMINGCI94E 112 T, 4id node HbTAE R . A 08.078, 45 12023, HE—T 12023 X R
MRk, Fit, FEiFEHR%SIR, node BN YFRE N, TR .
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B 1-1 7T BEFR) I 4% (a) A1 £ P 4844 B RD ELEEK I (b)

% 4% M (Internet) /2 th 5+ 5 K [ BL37%E P 2%
(A%, BEMMEHEUE ). mEZ ! -
S b, KIS L LA = e
JEH (host). FEEMBEHEH KKK
T~ B 12 RRFZEVOERERFEM L. X
Foh 2R 5 i A0 ML 7E W48 AL, T 2%
BRI CED B B A% AR 2 N 48 RGE
K) FEERERET .

Bk, AT LA E L IXFFREA B 12 P S i AL
BME:

W38T B it HALERE—, MESMUET S MEERE—iE.

HH— S L AER, B N4 AR T LR A Y 3 SRR,
BRIk RS R Bk BITH ML 1A R AR ELAS B RIK H . BRATIE B AETH L b 2eis
LA EHLRES AT Bl B AT . RS TRATREI P4 EER, BRI RRAE XL
Bl LB TIE LM, RETH AL [ AT LUE I M4 #E B

BEEFA—F, LRSS —ea it B ASMEEILA B 48 H i
BOEERR, MBR—ANTRK %7, B, EAh AR &R A& T LN
W%, BOXREREEENLIMLS, LUK RE 4% N _E VR 2 B iy a4 U BRI, 3R W]
AT BN, 4R, R BB ERM—ER N, PR

122 EHEMEBM=/1ME

BRI 90 [ b 2 F KAk B0 T =AM B . B =AM BRI T R 2> B 5 AR
BRSFFTTRA WD ESM, X2k W 2% 13 2 BB 0 T A R XA HIRRKE
T4k,

B B AN 4% ARPANET [a HEER R R . 1969 4536 [ [H B 8 €1 i ) 28
— AR H R ARPANET B ¥R —MNAEANMAARMMN GERR—ANEENME) . BT
4 E % ARPANET I ENEE B SRR NS A myUiE. B2 T 70 F#AHH, A
1T VR AR T B A4 i — AN Bk PO 4 SR AL BT IS 1) . TR ARPA JTUETIAZ
FNZ (AT RS EEREAR, Xt SBUE R EEM A H . R IE R K
S IR 7E B 45 M (Internet) (4 . 1983 4E TCP/IP #HUK % ARPANET LIIARAEDMY, E7FPT

e 3




A TCP/IP Wyl (1 vH BN LER AE A A % RUAH BB, BRI AT T3 1983 4R 4k 4 B4 M 11
VEAIA]. 1990 45 ARPANET [EREAXH, FRHERLRITEEL5EMK.

THIEEVE R L BN B A Z R K42 17 internet F1 Internet [REC 1208]:

PINEFHE § FFUAHY) internet (EEXARMSEERN) 2—MEBEARIA, BiZEHBSNMTE
M4 B M AR LR . 7EXLE 4% 2 (Al (AR Tl CEDESHD AT LA RAEE .

UUKEFE 1 45/ Internet (FFFRD MR —ANERHGIE, EIHELYTSREAN. FF
TR EHAR 2 I 48 A0 B BT A 2 v LN SR, ERA TCPAP sk 1 R A5 it
nj, HILHTE &% E ) ARPANET.

MBS SRR T ZREMAESEM. M 1985 Filg, EEERBFERESES NSF
(National Science Foundation)#t LN KB HEYLFLEETENNG, BERRB%ES
M NSFNET. ©R2— M= itEIMNE, 2HEFM. XMAKEMN (el . XF
SRUENNGEES T 2XEFERRERNFRET, 3 B8 EEFR P EELRT S
1991 4, NSF F3EE i HALBURHUA TGRS, R4S MO8y KHEHEERE, ANAR
FREMHARHM . 7R ERFZ AT BANBIFRFN, FR% EHEERIBIGLA, F
HEEMHAROHERNTHE. TREEEBUFREHEFEMEETRELZSFANLFRE
B, FHIFEIT BN B M R R . 1992 AERFEM LR ENE 100 T E. 1993 FF%F
W 3T R R AR B 45 Mb/s (T3 3EE).

BB SR EWIE R T S BR ISP SHIREEM. M 1993 £FFEE, HEEBUF
PRI NSENET ¥ T4 FH B4 £ F RS, B A7 757 FEE M iz
. XFEEREI T N4 B4 MARSS iR {4tE ISP (Internet Service Provider). 7fE14%
R, M AR &3R5 ISP s 2 — AN AT LIEsh M A F], Btk ISP X H 3k B 5 M AR
SRHME. ISP A NEEEMEENM FIFRIMEZ A P bk (FRM B ENELHE 1P
bt A GEATIES, X—HSRITGES 4 FEW 4.2 THEMATR), RNFAFTEGELRE (K
) ISP B gl E kM, /N ISP W s (5 A A B G L) LUK K 88 5 M R &,
RIATATHUR A N R B ) ISP A RE I F A, BT ISP B 2IFTFHER 1P Husik, FHa#id
% ISP #BABIKEF M . BATERFTRK “ EM” ghi2ig « GEREA ISP BRI RFFH 7,
K4 ISP [A) 78 3 B I (O B P 424t 7 1P uhit. 1P bt O BRI A SIE— A AN 1P H
HEYERABARE S OF “247 1P #ilh), MRt 1P Ml EES AL &SI ISP
(R “$itR” 1P sthb). ML EBTUFRIRT LR, BREMER M O XA BN AL A
T2t A TR ANN ISP it REFA 1. B 1-3 U TH S EM5 ISP FIX&.

Jil

. P
[\ R4 B

& 1-3  F /i@ ISP A BRI
FRIE LA AR 45 10 8 A /D UL BT RAE 1 1P b3 H ANE, ISP W4 BCA AR



BiR. B 1-4 ZEA=)Z ISP SHNERN B RER, EXHREEEFERE ISP I
HHEALEXR,

ISP

el K

THLA — AH ISP — %5 2 ISP — NAP — %5 )2 ISP — NAP — % 3 ISP — A ISP — :#1B

1-4 T ISP f) 25 2 45 K i RIS Y A A8 5 7 1

fEET, BEEANE—Z ISP (ter-1 ISP HIRF A K (—REMAHEEERT
B, #HEWAEREETM. F_2Z ISP f1—& KARMELE—E ISP HHF. =2
ISP XFRAAH ISP, EATRZEZZ ISP WA, HRFWAAMGEEM ML, —RIRE M
AU KRIRS EREE, #ESE=E ISP A . I THARER ISP 25 KM% H
REE EIE, 7F 1994 SEFFURAIE T I/ MEEIEN = NAP (Network Access Point), 435! BP9/
HEAFLE . MEEN S NAP FRAS I ERF M LifiE. 7E NAP 23 H MR IR i AT #e
Wi (Bilhn, {FH ATM THEAR). BiAtLY), EEF NAP MEEDER+ )L . NAP
AUEREEERMEANS. EXER ML ISP B H T, F el EMEE. NAP
X HR A3 S (peering point), FTREAZE] NAP I & AFENB R RTHEE FER . RER
—Fpiadt, BNELE KRS —)Z ISP BELLT NAP M BT SiEE[E4H (2.5 ~ 10 Gb/s 5L
HE) AHALKSE— 2 ISP A KEMIEHE, XFEATLMESE— = ISP Z B (= EANREE.

ME 1-4 ATEH, FEMZEHTEERIET ISP Al NAP EZEREHMME. B4 HKE
Bl TR KR, ELBAENBEMHIMBLEWA AR, B TEXIMELELHEE
Ff, SEMHBBEHAEAN EVEGETTREFELT S/ ISP (WK 14 PHKEHREZER
FHL A BLETFZAFRERE ISP A REIEEIEAERXFIFHL B, FHik, ¥FEH AME—ANE
Ml B & i A BTSN, SERR bt R e A8 IV % e ) ISP #EATEAE

D §#F: B2 ISP LhR EHMAEE—F ISP (FHA tier FIRFEH rank, A layer). AXIFAFTE W —MARARMAER
ANISP ZETH—E (8E0).



JREESR Y, —BEEAHFEEEADIRSEN, Bathmtaedmi—4 ISP. MEEMM
BRI K — L Y AR A SR BB A X R R, L PR A M. E I,
B 1-4 FisUUEANREE, B —A ISP AT LB 5 EHh7e RIS MG 4 E R g2
KRS,

R B2 7 E SRR E BRI ERNG, WA A B e A
FHEMARER LK. HEMATRERRBIET 20 42 90 £/, SR EF P44 CERN
FREPHER WWW (World Wide Web)ii/ ZAFFHZEERFM £, KKHFET KIEMKE
WA AR LRI, B B X PR S K E B WA . TR S E A
B, RSN EHEEEFEESAAEM 10 %. & 1-1 BESM EAORSEE. EH
. P EREE S R AR [COMED6] .

£1-1 EHANRRER

4 ZEe2 4 EHH RF% CeguiIR AL
1980 10 10 10° 10°
1990 10° 10° 10° 10!
2000 10° 10’ 10® 10?
2005 10° 10 10° 10°

HTEsMEEERAR LMD EMAR, mEHPRERY, FENANRENA
WEM, FHik 1996 FEXEMA—EHRIF 34 P23 B IR 2S5 — AR F %
M, HEMESE S FHA 5 LETHBERELE “T—RKESFMITR”, B “NGI it
%1” (Next Generation Internet Initiative).

NGI WHRIESH EEH !

() ART—RMELEW, ULLRAENEENE 100 FHEREEEE/LD 100 MHFHL
¥y, CAHCERA B M 1000 15 A0E % 10 MR M A, R mE R ERT
100 Mb/s £ 10 Gb/s.

Q) HHEMEEHMNEREEAMARGLZHEEEMEMONE, MERET. TEH
B. AXAREMMERRZEHHAN. BHEAMAERERS. HERUMBIER. BB RAesE,

3) HHBEESEMLE, RELIERENAZ M HIERE, FNEE LB (real
time) S F £R B 7 T8 [ &

(4) XEAN R S BARUE (S B T] SR A 07 TR AT R B it -

1.2.3 BEHMEgEREL TE

DRI I bR HEAL TAE X AR A R AR R TR HERMEM . RINKE, srfEtb T
FIFIR — R AR R REEHRREN. 2 ERARER S EEAR R R R T HETRALK
RZs, TIEH AHEEPNERBATRBREMERESHFLIARANRE (L EHAR
MEBE=KHD, SAPHREROATE. BEBERENSEXR—TEEZRBH
B, XEEAEREEARGE, HARSZBETIEERAE, WAR B2 HL5H 5K FF i
B, bEREHNTRRESR. FEHEALE, dTRRCRERKRIRBKE, S
BOR ELB B IR BIARHEBR A T 7= B BAR K. HERRUBTHBABREITIRME, ERIR
#. RZ, ERERIERNE, HESEBRNRBEEANR, ERGNEARSE, Hmt
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