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RETWEEN, XIS EHEYN TR EEEHES. e, XM4gE
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e it AL A T R HAE

L1 HENLMSEE SRR

HENMEEBEERSITHENIEREFESEN™Y, EHRERHIAR
s, AT ENRNGE H T ARPE L. ARFEXRBT S8 A
IS S LR B ARFERE, LA R SRR R EBAKF. Xig
XETLA A =2 XA BELZEAIRSSHPERREA.

R, AMIAHENEERR A, B XA, EHEIMNEE X
K HEHBEREBEFRAME&LNERERERAEME—PARRELE
MRS, 20t 50 FERHIE “LIm-THENL” B 60 F£RFHHIM “it
BAL-VHEHL” P LUK B AT 2 A 2 AL R R T AL .

ARPANET it 2 J5, 7& 1970 F£XEE BB %A BIFNESITEIE
Wl WEIMSEE X h: RBFEKEERR, BHELERE
B, SRS, HESBREMIIBHITENRENES. “H
B MR ENZ RETEFREE (FLREL) HERXHRER, “HirD
fe” RATENZEHREARMENRXR. ZEX ST —E XHETEX FIE
TR Z RIRESE B MR RFEILE.

BEESMALEEARANERE, ATHEAFEFHNAMNEEE, BT
RAPERRR R, BHENRSEXR: A MRRERGEREaEE
MPESFHFERRE, FEMNIEER— DRI EY RS RN A REH
. BYHRIEH P REEABZANTENMFE, ELE, FEx—E XMWt
HOMER—FZRo A E RS, RERI AR EINE. xE
R T MKBRAERG, SHEEN MK TIREIR N TERBRER.,

HBRIEHHEE, HEIMNE SN RRERFINESRBEHNARES,
WEHMRUZL, BAEER. 2HARELED, AFERGTETRAGS
BSRIBITEF, EHAMEREREBEHENAIRRSE, H— MO mERE
REARPRFET —EBEEM T EYRBITRNER, BE XKHETER
BEZFRENMTT. XEHEFHAS 2SS, ZTLHREEFEHR. Tt
HHMENIARRE, HFnmeeEdsiTRrnitgn tLss, RSRmi%it
M HbE, BT MRS %N EET, BEBERERS K
R SR BIBITHT X SRR ERTHEN. RN, HEHLW
KWHEAN—IESINFERFA NS ENEE. U, HEINES AR
AEMRAARES, MRAEZKN, RHESGARENERKMNAE
RERSRERMERNE. B, 2R RER —FSHRITENNG, i
HYMER—ERIHRRL.
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W2 T, 1 XHWAEX TSRS M, @R e X
TR ENRS, IR A A E X RE L 1 v ST &%
MEASSE. HATHE R RTINS R E R HHEPNS R IR E
R B AR R L AA MBI ThAERE T & AL, B iR LB A S & A e R
K, TE—AREAFF B EEBENGNERMERS, R SERE PR
s BAEMAREILEHNE B R,

Wt R, TN E K EE H KR ERRAE IR ENEIE 5,
RLF AR I IR A B i o AR BB LN EF R ERR, AMUREE
W& AT ENL (BRAE A ZIALER, mHERKERES AL
MR R, XLEELLIUEFEIFERPE DI PTIERARE, EEBFEE
B CMEITENNL. KEBBAZT R . KABRE (REARMFENNHK
) FEIEFIRE GLAb BN P KBRS BARES.

THENME BB FARK, B 1969 FEF EE A EHLMNLE
ARPANET fEXEHRR KNG, L1t 30 BERMER, CELIE THAKK
B, REBCHHLEE R ERESC . BB NN 4R R R AEZR ) 5L,
R R RBAT 40 Ao T DU B

1. F—HrE—& @Kk 6+ FAud 12 W

X BTGB B - SR TR T ENR 28], A ENL S E
BEHEFH AR JFR, AT RAECR B[R LmA By, A
PRI DA 2 i B A B £ (5 e Bl im v AL, I BN
HE S RWATEIES LA . A TREREQFIAE, B EIR AR
TR RN, ATENEZNLESHEKEE, HRTE2ER
Bt %45 (multiline controller) , B — & THHEHLAT LUEE L&A 1
WAV SRR mER . XA LR TN O T B RS AR A T
[ £ 3m TSNS Y, BREFROASE — RN (LB 1-2) . B
FAVEEE M ORI BT AL BB 15 5 AT AE B &R _E AR E S
5E AR R AR #e o
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ETRKH AT, MEEZNTELmEHEKEm, HtENEEEL
ity (KB A K oy AR K A ES 8 A BE I BSN FE4RS . 0 TR ENLSA4E, ERAT
Hi4bFEHL (front end processor, FEP) &[] 3iEMEMAKEEES; A TR
FERAHE, TERMH, RHAEFEE (concentrator) KT i) % /> & i
ZARE LRI, HEEEKBET AT KA RTIRHLAEE A 28 T S HL
ML 1-3 Brase

FEP

HEHL

B 1-3  RARDmHLASE S 3T AL M 4%

BB BAAGER T B8 (5 AR S SRS W IR, AL
WA AENEL TS, R T RIFHERER. MR RSE
20 48 50 FARIHF RN AN KRS FE ¥ Azh 2= R4 (SAGE), &
ROEFEHIE . A5 05 H A & 1 I 2 45 BT MK L 241 FAER
BELEE—6& IBM IHEHLES, BTETODSERLAE 5%, HWRT
FEPARTIEREL RS 20 4D 60 EAHIE B/ A T BRI — &7 EH
53 MmERELEK 2000 £ 4 LumHARMNTCZR% (SABRE-1), e
— PP B LML .

THT i) 28 3 B v SEALE A5 A R B LA EHLCH PO EREE W, &
LU S R B S LA, V. IR 4% B A
R ENLGHILE, & PR K AN NI T R TSR,
—HENHBSEE, BIBENRAMMSE, KHEERK, RENTE, K
M FEE RE Ha A K, BEANRE.

2. BF oM CAIBAZ T B A St BN 44

AT RENE WA, SRE R ENNGEE S, A
£ 20 t42 60 FAEHRRINAR TH L & H VLB 1S 4 5 5 e
UM 77 1964 48 A, F2% (Baran) 7E£E %4 (Rand) 27 “ib4
T8GR KIRFRERE PR T RIS . 1962~1965 4, XEEP
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HE TR/ (defense advanced research project agency, f&#%4 DARPA,
DIFE—MFR A ARPA) FIZEE ¥ E KW # LK% (national physics laboratory,
NPL) #B7EXT 1 B v+ HAUE S B AREITHIF . EE NPL ) David T 1966 F
BURIMT “94 (packet)” M. T 1969 4E 12 A MRMER T EE M
MRZFZEZHLE (UCLA) . M KEEE BN (UCSB). HiHfE A
(SRD) #MPifh K% (UTAH) U445 R ARPANET #Aiz1T. ARPANET
RUFENMSBARR RN — M ERERER, i EHNSHBESRE TIRE
M2k, EHBTRBEN T ME RN R BAE EERRER. %%tHTlﬁ
BEFM . 5T RBE T R R4 S RS BT T RS0 A i H i
T KT BRGNS & REMBER S5HAR; A Internet fTE
FRUR R B e T Hehi.
BoMBMTENNE CEHE RO EFORSERREI RS
670 HUT R E T EA S IR AL MR R S . S THRE LS
KEER ARG, 4% b 8 15 A B AT 45 Bl 15 125 ) 4 B AL ( communication control
processor, CCP) K7&k#H. % CCP Z [F# sk M8 15 T M AN NE KK E,
Mz EREFEN (FIIRAFTHRBAE) MEHRHR T BEFMN, HESN
BESNE. BT NARIET MRS BERERS, B AMUEEEEE TN
BB, T HE I ERIE TR AR, B R . XA LB F M LR
OB FERAE AR EHNE (LB 14) . B 1-4 5, BFHS N
P B ETHENFR A N, PITEGERHLER CCP RAB DS BAEH
(interface message processor, IMP) . IMP 2 |8 LIfEfig#E R A HS A,
LA BR 7 A e 7 415 BB TS N AR A - 4353 . #E ARPANET 1,
IMP 2SLB ARG, — B/ RHLE LR LI, BERIEL NS

B 1-4  DUBEAE 7RSO BT LN 2%
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3. B ZME—W %K R S MR AL

B EH B UFE— LGS, FERBAR —HMINEGREN,
M 20 A 70 FEARFHFFEE, EEF ESFREMN. TSN, ARSHERR M
REBERE, &MHEN X4 RBERBCHIHENMNE RS, SR TAR
FAEFRTHEV LML LERGREEME. 1977 FEEBHRHELEAL 1SO

(international organization for standardization) 4i&MN B HL ML RiFHELR
REIES, BOLETINMASREFRR “HARELEEE” 8. AARET
FRP U EPUB MR AE AR SR M, BIE 4L 1S07498 EFrbrdE (IR EAHMN MR
#R2 GBI38T) , BEMRIAHABRRLELES LB A (open system
interconnection/reference model, OSURM) , f&#% OSI. OSI/RM 83 7 Bir
RIEBIEZ, B HALE R BN R R0 R BRI AE, KA
T A REMERAERAMBERNRE. A 20 et )\ HERY
& B R PR AL BT LSRR A B = AT BN .

4. BN 5 1% 1815 P 4%

M 20 HEEE 80 FARKFF G, IHENMNBHRBHENS N . M E,
Internet R 2N, MEMBRARERE. AL 199349 A, £HT
A E KRG BEMB M (national information infrastructure, NII, B B EHE
2E) BRI, st REEIREES BNEBREARR. Bl
MHETFEAR, KUBRERBBEAR., BERRULTENEANEERE,
AMEB AR R RBIRGE T3R8 R

RS AR EEFMES: NEERNREET . BEsa ey
FM (B-ISDN) WIFFRHPA . EEEPISIRE. SmEMSNAELT (&
FERELUAM. S5 MAEIEE O FODL. With4k. RBEpEaRs) | %
BREME BN RGNS, B 1-5 BETREHERER, 7 1970
2 2000 4 30 Eh, AEHERMINT 6 MRS, M 10Kbps BIMFBE
10Gbps ..

10G l}ﬁz:ﬁe (bps)
B-ISDN
1G | *
100M | . F?Dl f IM
ToM | tokerg nng o Ethernet
®
M Ethernet SMDS
| L ]
100K | frame relay
RS-232-C
10K [ i
1 1 { 1 l L 1 L
65 70 75 8 8 N 95 00 pfj (&)
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1.2 HEHLM 4 ThRE

AU EHNEHILCR, HHENREMIIRE THRANT R, HNAE
BB B, HEYNE O ZNEFLF. BUs. £5. AR
FAMIUK, HEEDRERBAEL T LA E.

(D) BEfes: KRETENMEREEATIRE, T LUEE - HALNE 3T
THIR . BB TIM. WM. RAFENES, SSHAHPZE
BHRE, WESA5E RSP ANTHE BREr ., SRR
i Ko

(2) BT MR TR R I NN G I3, R ITE
PR R ARSI IE R, B REHE, WO THEARENERRE, #
BTRERFINE, BeTRENERFRNERGE, MK TR ERH
SOV B URSZ IR O B PR, R RORIR RS T A RGO BE L B A A R
RRIRIA .,

(3) RFARGEM TN FHHAERHUSITH, AT A 7 b,
WHAERMSE Z /G, & ST LIS M4 H A&, 45 EHL %%
HREYIE, OB M5t it R B R, BET R
GEHI AT S

) By RFT: MME DI EN AL ERN, B S EBONR S, i
M ARIX A WG 5 — B T SN E R B, I TTRD TP B A )
Yyl T %t AL, 0T R R

(S) DAL : EHFENNG R, S TRAR MG ANAS, Th—
IR S P A R SEHL S VM e, I 0490 b A P P90 2% o8 i
TR E K. FIRNSHAR, B A LUREE % M BTk 5150 4
TME PSR, MITRELE: B, BRI 2 BN s
LB SR A G HE AU AL S R, ST R 50T LA s KBS 2 b, 4
&2 A

BRUCZ S, TIPS TES RN o, R R REILMTIAE, WiEEA
b BERERER. FORSS6E.

L3 TR 45 i 20 B,

ﬁ%ﬂ@%AEﬁ%%iﬂHﬁ&%ﬁ?@%mz%%?Wﬁﬁ%?@
(RE1-4),
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1. FRFH

IR 1™ (resource subnet) RIRFTAWRES N (FHIHAER RS UK
X e g B R RS AR, L PAR F P SR A PR 4R B R 5 4R iRk
%, TEHRLEH TN, Lin. KinEdls. SR RERNEIERES.

2. i@fzF A

iB15FM™M (communication subnet) RI§ATH FEHE4: m U RIERIX L A
PR IR S, RUEMKERFIIRE, ARTEANERENfEE. B85, &
B, HRFBFLEMS. FERSALSALAEN. BELE. HMOBEFER
HRBEHRMHE.

MBS AW wmes SR ERE SN, mEAEASHAREESX
HAMEHRERIH P XN AP%msE, FREANE (BRD 5259
HERERTENGREIETEERGEBRNESERNE A, HBAEHEERE
PR, Gl EEAEN. KiniEHsss.

WAV MR NG HEERE AN, YEERIE R, BHSRIgE
WMBRNOTE. N [, SYBEALX. ARAME—NEZ S 3
T8 45 MU I MBI A 45 s AR IR S TR DR B 72

R bR e B & R B A R

EN Chost): FEFFTHBLEERUTENERLE, RBBETHHESH A
TG, HLLREH, WAUREBHARL. —BELT, EHETESEEEHSR
HEETFMAHE, $EHP LA IIREENTEINE, THERS S
A3 P AL O 4 R R B 4% ) P 3t A R TR R AR

%4 (terminal): F P ViR THEHLNG R E, BEEHEXHS . KEBTLL
I EHFEA LS, AT LR KR8 . W AA S SRS EaE
RIEHIL BN HIMG ., LMOFERE, B—REEHA. ¥
REA R BT A BoR KA, DR BN, BRIRIRE,

25 AL B ML (node processor): FEMILE: & F 198 1145 BALEENL (IMP),
—RAWE S TN B R B BN, SRS EEE TR, B
& TR A RTRAENL (FEP) BB EZHI4EN (CCP) . — 77, T8
WHREFMEREFREAED, BIHRLRBEANL, TR BHREHN
WL R AR BRSNS ThEE: 54 H, SERESTRPERSEEE
FeRS M, TRAMAMER. K%, Fi. 5. BRinkEs6e.

R 4R RS BREE, — BN EE. HEYLNS%EE
RUBME LR ER R RIS R, WISk, FMbm. SeMmS Ly, T84
B DE. MRS ELBEEE. FE RSB AERIEE, t
FHEES.
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BASHE: RO REE I S T, SRR AR S R & RT
{5 BATH I O e

EEe R, A HRMSHT, FET AR T F RS EE T
ik BEREMTHENLATZ AT, BT A EHLRERA D
R SR S T P i B R AR i BRI E . B 1-6
A TR EH NS SRS,

communication subnet

“hub

host

2 o

gateway

-

B 1-6 RAFHIMEGHRER

L4 HEHLI 4 i 53 3K

W AR T, RIBIWRNEHTRRE, BE46TA%
P, MEBBMEEER, XEAETNEXENZEE. ARRKAE,
FEH LT LR

1. BR%&6E 2 BRSBTS

(1) T3 (wide area network, WAN): f&¥&HIHE /MG B K MPILE .
Et, HEERT, JTENERTZEN. TENEEEH T AR TAE,
AUBHE—IMER. BX. EEMNE, ORFHEIEN, AT BRI b
gk, ATM %, | 38M K E BN AERNTHES AEH#ITIE.

(2) /@M (local area network, LAN): ZIEHERKBEAN (—F& A1 2
BEA, I—NERKR. —PMEFAYA. —MEXKE HEMITEN. &
Ui [R) 40 B 5 4% HEAT ELVE O MY BRI P9 4% o Ry sl o9 ] LA et B P 28 5 ) 4% L3 iR
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BN B, RAEEER. ABFE. ERIER/NER S, HireRkEMH
M EER BN BN ES RN EEESRNENA,

(3) W3k (metropolitan area network, MAN): —RRIEIRTATHEX 4% . 2
—FERTERE AN T 8N 5 RSN m ) EEN %, By LA ER)L
AR WM R RHE BRI AL. RE. BURFHLEZR
ENREMEENTR, UEHARR S 2ZEGES. . B, Bgs
LS RIfERRS . BT HATREWMEBENRARBRNER, S5REENAY
HFREREH, HABASIHIRE N HTE TS

(4) A\ M(access network, AN): BEE £ AN S 1 H 250K, AN
853 A BELAS S SRS ST, AN RZBAME LM%, ITU-T G13
T 1995 4 7 A 56 T8\ AESE 45 ) 77 THI (ORI G.902 S+ A /E T B
BARIRE SC: AR BNV 4E 80 (SND R W48 0 (UNDD 2 i —
RIMEIRETE (& BRI 4. HiTHEAN KL RE TS
EN, WRA ADSL MIHIELBEN . HFBEA. KT RBHELRELS A,
TN

1-7 $3R T _b il 42 o 905 BB R0 00 % b D0 4% 2 IR (K6 R o 24 4R B 25 I 2%
BORBIAWIR R, X Fh LUBE BV Sk K143 ) S 28 th Sk A igngy

111

[I_F|
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B 1-7 458 56V RIS MO 4% 2 R 9 36 2

2. MG EAEMRATH R
PRS0 b 45 M RAR 10 8 o % 5 SRV BE B B JL AT AT . P48 B3 4 S5 4
EHER. BRA. FR., WA PR ILF,



