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WEHLEE (Computer Communication) ZTHENE R MBEHEAMHBME R —MIK
RBEFRP, ML, HHEREN, £E5BHESPRADARTHE—FER
R, AUENEGERET - AMNEEE, HERZSSE. SRS RE. SR
W, B WEG. S ERET AN THESEEHNEZART S, BENSHERR
AMEMAE, MAHEBBGEEMELT —AME (NGN) MAR#BER, EEZH
KiE.

AEREFPBEHEG EMEN R RER, #HRIAARBGENMAR. 2K RIHHEL
gy, M IRR” GURME) KA R EATHEVGEG SMEE . A%, FRE
HHEGE SNSRI RERR .

1.1 HERVLBAESMBHARRHIE

H 1945 FH— & F 1 EVL ENIAC Htt, BjW4H 60 TEMMEE, HEIHXNE
EEAREIAEEM. RYNEM 3 R FRENTENRE. RN ALK,
S 10 FREFRNMEER. rENMRE B, KERMETHEN. NETENL. #
A EN (BREER., KEMFRTEND, URSHEHEI (nSHEaiEy. Sl
FRATEID %, BRI T SEITEYNA.

TEYNHBSAFESMSHER SR TENRENAN % &R, XEE T8
ML ARMARER . ATEE R EIURESMEHRBEERE, RIMRTHEIES,
HEHLRLE AR FER, IR0

1.1.1 HELREAITENBKY RS

7E ENIAC Rt /5 10 £ 8, THEISEEEFEHRERERR, /o BHEHE+H
LB FERTENL. 1954 £, RAUCRIIENLSRE%E (Terminal) [, AMTAIRAH 25
R&EBI LR SEROTEHERE, TR T IR A5 KTRERHUE T A E RS, HK
AE SR ENERPLRZE, W 1-1 for. WEAFRAE BN KHENE
REWERE, ZR—AIFLH/LHMOTERGEBETLERE, TN ELRRAZE—MN
KR HTEEBBYURBTEYA O LEERM ST EEX.
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1. E#

EHUEFEAE RGBT, ST, SPRRE (BTl SRR L RATENL %,
P BEEREERE. BHREFKNENFEA, 1, EHLRETHNIRIERSE. BEE
HEF, WEHAEEFE. EVAGEMRBNGELAEME, SFREE. F5a, B
B P AR iR L BOR AR BT (RS, RO M)

EVRGE R ABHREMBHLRGE . BALRGHEE BAEE T AT 23 AT 3 5,

(1) SERMACEERHLAR S

(2) Bt EERHLR S

(3) rETAEEBHLRL.

2. BIELEN

HE 1-1 AT, BEAENATENSHAZRZR, FEATERETEGERES .
HERBREFHEFELEN AR, UHTREENARERGERE. BE BN XXFRATRL
YL (FEP, Front-End Processor), fEi#FARIMHL.. EEA KA L TELMMER ENF, &
/N BFEN AR A L.

(a) m—miBkBk

ey EEAREEAL

gaoa
°Lml
[ " 1

-

TBM S§/370 () ERAR

Multiplexer Multiplexer

() |EHA
B 1-1 AEARNTTEABRIAS

3. #iEAR

B P S TSR A B B A A AL B I AL RS, BT TR N DA 4 R

(1) A—EEB AR, G SRS 5 B EAL— RO (Por), B
B 11 (a). ARG OMERRTH, HARKNEERER, AARKEER
BOFE = 43, (AR A H I TR B4 (leased line).



slz 313

(2) ZRERFTR. N THEEENKBHERERSIE G RRZLHNE, — AP
WAL EER R, FnERAAHERIK ZXHWE 1-1 (b) FrmE ki, B—
FEREEZN AP &Y, AEEFAENN—RO. EXHANESREETRF, K
FEFECENETX S A%, BEIRPHELESMM EAFARNERE . XRBARE
BRI T RBIE R FFRY, (8 DAY T8 i B AR A R Fw D RT R . (ERE
BRE, XMESHHRXSRMARR AT LmfE G Byt X aEE.

Q) SHAFESTR . FHEASNEPRETEESNE P KRETHER—EREAN
BELEN, WE1-1 () ME 1-1 (d) Fik.

BRI (Multiplex) 2 —MLHBESAMNSBIBERES. XRARPNSERABAR
(STDM, Synchronous Time Division Multiplex) i, HER#MEHERNERSZEELER
AEBRRARNENESE, CEGLAENN, SARFTKENFESEES T —IEHE
FrEAMA P &m. £/ 1-1 (o P, BEABREA 2 MK, EE0BRI0ME ES
H—ARACEE 2 1~

&8 (Concentrator) M@ —&RFERIMERE, BT B/ DEHENEIIEHESYHNE
BEENL TSN Afk. BEH SN LRAREERBEAEP R, HEFER
FHEEREIEGLENN—NMED, WE 1-1 (D Fim. EFBRATREHSEH
(ATDM, Asynchronous Time Division Multiplex) $iR, #4245 HalzhAr 498 H %
TR I EEAENFHM—ME, S RREXTEL ROBIEHIT IR S5 F A2,

(4) JEHA. XFAGTARMASHKYAHHIEZ#HMN (PSTN, Public Switched Telephone
Network) LAREEARS 7 0 A P AR L BB 5B, T WA RS, HeARRE
M HR T SNERORAE. BT PSTN BABEMRATIETEH GFREN 0.3~3.4kHz,
WHUh 4kHz) BRI H, HNEREN EARRTFHIEESLREZI—ENAR.
Bl 1-1 (e) % Modem KA AT RE, HIBEERGESTER. BAHP KREGERSL
HNMBFHEF S RBRAEE T IER T RENFEE LAROERES, RouiEkdR; &%
WESTBABRAHEESHERE, KABRTE.

AP ZomR XM A EBERER, SAEERBISEENEREXN O, H PSTN
SCRCERBRIERLL, AE RIS BRI R BEREARRE: B, SL8uEARTE,
TS (BB CEERMTHER. X FHEIEEE, —8Hh 1200~9 600bit/s, 4FTMN
FSE#RRFIEAR, BIEERAEIT 64kbit/s.

B ERTEn, HEZRFERBRIETLAETENRZCEY REMBEEEAR, BELH
B&%E. La7, REM CGRAT). BEHMRESHXMER, HEITENRENRE
ERBREESEATAE. ATHEE. BN, AR TESEA.

X—Br BT ) L5 R R A T E AL R R T AR A

(1) BIHSENL (FREHL, Host) R, EHAHEGER, MA WK LRHLERES, &
MAE—NRE;

(2) TR SN E s, BEHERERS (WFEP) 5XHUERS, WTHEIHEE.

1.1.2 ItENRGEERNN
£ 20 42 60 AR 70 FAK, METENHEARMBGEHEARAMNEE, FELELEH
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&R KT ENBN ARG LAERER, ARE LN OK M.

1969 =, EEEPFHHFPET AT RIS (ARPA, Advanced Research Projects Agency)
HREI T REILEN BRI EYLEERMEE, &% ARPANET, WE 1-2 Friw.
ARPA PUEEGIEHILENL (CCP) FRAE: DR FML (IMP, Interface Message Professor) .
BEfEJLEE, 3T agme) 50 24, FHEET 100 &, XEGEBREXEATELTE. &
JREBAT RAIRKM. EEE. ARPA MO BAHRAMANE—ANZATEIM, FRTHE
PR GEGEEAMEEHHF TR, AMTEERAE ZRAEMLE, HEER L

(1) KBRS R,

(2) WiBHE oA E T A RIETM;

(3) AR #ITN, FAZEOREEN (IMP);

(4) Al

(5) BIRILE.

CCP GEfR I #A L
1-2 ARPANET #¥4GZeH4

ARPA M ERTMREEE T HHLMBEARKERM, EhEHH LS Internet H5E
B

1.1.3 ITENEEREMNIREL

7£ ARPANET KIS T, B RIENAFTA TREMSE=ZKTF R, DAHET &
BIMEEARERHE, Fll, IBM AT 1974 F£H5RE THEIMS A RFELRTS,
HATREMBIARLZN (SNA, System Network Architecture). BEj5 DEC A RN T BT
Mgk R Z5#) (DNA, Digital Network Architecture). Burroughs (E3K) ARRH T EXRKM
RIER LM (BNA, Burroughs Network Architecture) . {(BXEMEFAMEREHTAL
AR &, MEERFETHSEABRREEH A EAMETHEN: BRERERY,
WARTF 2 EENAFRS.

1976 4, EHEFEBRBFEHZERS (CCITT), 4 K EHEFBEBEE EERELEE]
ITU-T), ERAM T ETHHTHREARNABEEMORN—X25 #ifE, HEeXed
ZXBERARE, BALRABEM AT HER KBRS~ EER. BESEBRGEH
182y M N FHIEM (PDN, Public Data Network), 4 P IR BHENELEREEAN.
BREESHTH LR MIBITIER L, T 1993 FRET X.25 M HAHEHEM (PSPDN),
A ChinaPAC, SZHF P EANNBIEEE —RABIL 64kbits.
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20 4 70 FRK, HEHBGENEROAR LR, SHBRN R BN S 2
Ho XFREIMMETHELEREBESR, LIRS HIPLOMMNETEER. BREBET
B THEMM< (JEEE) B2 #H T IEEE 802 RF&Ei. &FREMA TG RED,
HERBERL MREMN (LAN), EHALREWIHILIKMN (Ethenet). R HHLNR AH
R THENBERSEEEREGHENE S, ERENHFEANT —NFNE.

ARG ARTBRRIOER b, EXRFEHE -HFARWRHERIESE HEEK. 1977 £EHE
PR R (ISO) WALT TC97 GHENLEE BAERBEAZERS) TRE SCl6 (FFl
REHEBESHAREZRS), BELT SNA. DNA LUK APPA W25 M 481k R &R IIZ R,
SRT X25 FREESWRYE, MNHFRGERABNAE, BRETHRRLLENS
ZER (OSI-RM), HI ISO 7498, 3T 1984 4 8 A#tA b ERrsrdE. SRR, ITU-T
MNBERARNAE, E—PHATOASREEMERENIFAMER, HET ITU-T N
Al OSI-RM. & Z1RALH AR % LA K FF IR Gt b 0 48 S 4 (8] 38 45 B 40 UG (L2 X200 R
Flgi . BIEMEEREWIRERREIMNG, RS ZARTFEINE . xdEdt— 5
BTHEBELRNERE, F -REMEEAR. NEEE. MEEHE. REERHNERT
RIE.

1.1.4 HEEMHHNR

20 4 70 F£RFHI, ARPANET C4F T JLH/NHEVLNS, BAFREHNLSE 2 6
IR BEEE . Ak, ARPA MR T HERAAINE, XRHFEARFM T RBITH RO .
AN EENEREEH—MH R NES AR EAUREMN LB, B “HBN” (REY
1B EERR) . IR ARIKA “internetwork”, AR “Internet” (P 3CIE R4 AFEER), X442
AR—EERERE. ¥

RS ENNE BB R, WENRAE T EERER. 1974 5, /U TE
BEAAMKH—RZFIPYL, HIE Internet 35 (BR), ERUAEHL RFC xxxx, HHf RFC
(Request For Comments) A “iERKiER”., TCPAP hl#kF — M EEEERNRES, METT
Bk, BI TCPAP BIHLTEH Internet BIBIRERE AT, H B0 AL 3 7 A 5= v EL
EEEAREELS, ¥ Internet A — DN IFIHI RS .

ARPA 7£ 1982 4R TCP/IP hHillkk, IFTE 1983 ¥ ARPANET /B H4r: —F 4
ZR, # 3 MILNET; 534155 ARPANET, ftRA. 1986 F, XEEFRRIZELSHAH
(NSF, The National Science Foundation, ) ¥4 f7EX E X1 5 N AR EE RSB %K
WENPOER, S EMX ML, AR NSFnet. 1988 4£, NSFnet #{t ARPANET b
Internet /)T M . NSFnet X FMFH T 7 ARPANET " S iE I RA K TCP/IP KA, #EF
B K%, BUFERAARITFHLE K ML NN . 1989 48, ARPANET ##8(, Internet NEHER
HmRA.

Internet & B HE T B KR A, 1992 4, %£E IBM. MCI 1 MERIT 3 K /A 7Bk
EHBT —PNREMERSE AT (ANS), B T —/NEHIMLL, 1 ANSnet, B4 Internet
KA —ETMN. &5 NSFnet /[, NSFnet &5 EFKHH BN, i ANSnet & ANS 2
A, MO Internet FFEEE M. 1995 45 4 A 30 H, NSFnet iIFREAMEIHEE.
Tt Internet METMOSEHE T 2B 91 AEKR, FHEHET 400 7E.
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[ Internet RIBF 5T 5 B IR T4E 20 4D 80 AP, BT RENTERAT
BENERE. B, REEZLEARAN 3 XKPEARTENEBEMNEER (PEBE.
C FE®BS. PEBE) UARTEHEFRBHENMN (CERNET) %. #EHEMNERE BRSO
(CNNIC) %iit, BZE 20104 6 A, REMRHEDAT 42 12, RIBEEEXE, FitH
B,
B4R (Internet) RFEZGHE, KAK TCPAP BARM AT A T H# BBV 55 1 B 1%
W2 RE, T BSEFALET VoIP #1 IPTV HAME T H R LMk Ey BrS &N, RE P MR
REEMER, BELLAECHERBFL,

1.2 A EBSK
121 BERZER

BEERANWERBCE —EEEHE, B1E 19 HE 30 £, BRER T HRERER,
PAMGR AR, B T HERBEMERMERL. #HTE 19 HL 70 FRAFHR T HLBIEEF. T
19 KM RN REA R T L4 mIR, MILITRE T RLEE K RINIER.

ARELERELBERF TR, HBHERAEROESHRIME 13 Fim. RERER
BB RERERENER, SFEAXIREIORIEERE, BXBRGEE, LI
RS, EAAMERES, SRTETRZ NERNSSMB TR mEE RE.

FHE
Py Bloh
| mem | miwgs | e [ mwes ] s |
M 1-3 BRERGMLGEREH

BERENEFEFEMRRGEENER (BFEEST. 08, BE) sRE. M. <
4. WEMERIREE. MR, B 13 ForiERR T RS MEERERRE, Fla,
g A, ALFRERERLT, MEHERE. BRBEEBENAL.

1.2.2 BMRELEMAIZEH
1. MR BEREER

AARBEME—ANERNBEERE . £ LREERERBMERM L, RRBENKL
BAET 3y BRTRE. TRTRENERTRR, WH 14 forx. REERE
H R ARRHER. EMNBHEEE. THROLCERS .

HE 1-4 TR, WMEKAERD, FRRETIANKE: FRIEMRE (4L
FRAPERRS (AP%. M BRIERS, #RREFRUARAZNETERER
Gt EERAKTEROERN R BETIALERAR CHRER) MKERN
B (CEREE) PiK. HELENLL. RABALOLS; FE T EABTREN. il
. DEMES. TRAZCEZRRTHERS, BENKZTHRT AT BETHR. #IIX
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. FPARBURGETHRE. BNRARLHERE G BEETHE, B 14 HEH T FE
SEHIE. BamiE. BN, Bk GHEPD %, KRMKEL. RS EREaEMNRAN
WEFH XK.

B 1-4 BENNERER

2. BIEMMSE

B X AT AR AS IR ) 77 gt A7 40 2600,

(D) BBREWMHERKS, BEMSIILHMMEHMN. 2HMEH+PEBE (China
Telecom). FE# 3 (China Mobile Communications) 14 EBti# (China Unicom) &1
BHEMIFRNS, SHMNEZBR ST (el BA. 817, AHl. EHE) ]
HIP2%

(2) BESERTIRS, HEMTIERNABEMNBHERE. HrEMESFRKER
R, BENHASAGERFM (IDN). ZEVEHFMN (ISDND. HFHEMN (DDN) %,

(3) BESTEMPERILE TR, BEMATAHATHRMFIEM.

(4) EMBEMERINGERS, BAEMT 4 ETM (Backbone Net), RIEM. A< M
(Local Net).

(5) FmEkSRERSY, BAEMuHEIEMN. BN, JEME. EEREEEAS
WEHEARRNEE, BFEARAXFNBEEUFEHAR . BT H4HKHEIE (Telephone). H
FHfE (Telex). FREF 7 R (Teletex). AP EE (FAX) 4F, XHEW R HLE S (Videotex).
AT S (Video-phone). HETHIEH ¥ (EDD M FIRS (E-Service) 5.

BEE TP M R A, MG (IP phone)s PISGHLR (IPTV). MTFHIRM (E-mail).
HEHRYE (Voice-mail). BahiEE ks (SMS). HHENEHEE (B15) £ (CTI, Computer
Telephone Integration) &FFT RNV B VRILHI K

3. A RIEMIERSH

LA E 5 A AE B2 o, IR LR R B 0l 8 Fh 3K TE LR I B 56 57
Bl 1-5 B8 T B A S 2R AUBLAR Ha £ P A A 4 g 1261,
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BahEEm / LREE M

PC Al

AR AN PSTN/N-ISDN
.

i AL
“
L% \\ \\ ~ o
e i o > :
BanmiEil O

ZEARE

S
WCDMA- #35R %, B4R FRN

B 1-5 BAREENEEREN

ol
£ 3 R
Z

L AL l!?

R 15 PEMUFIH BEMENLAN SR, ARFEEANEIE (FeEiEngEsiaif). pC
PAALLL B A 280 T % o

(1) EEHiEM.

® AHHIERXHEM (PSTN, Public Switched Telephone Network): PSTN &4 EFF
SRIFZBEH AR HRME, E/ U, BRER, EERLCE2IWMT EENET
o BTREGEFESS, BiIMEWS, EARESBEMTENERG. £E (Fax). i&
E1Ef (Voice Box). THHEMVLEIEER (CTD .

@ BHEGEAEVLEEFEM (N-ISDN, Narrow band-Integrated Services Digital Network):
N-ISDN £ U 7M AR R BTRASZ AV SEEMN, RN ER, A
EEMIEET WS . A B2 AR -MEEOBEAMYE ., FEBREEHERY “—
3B, BIAE—XTELL RIS E S FBIE R 5

(2) BHBEM. BIEEHEE B KR LIATMER, A S EFTEEX R Z A
WEfE. B3BENHTEMEEBRIIAR. LEBIREHFA KNS GFHD BEA,
A RMBRFRET P R HAXEEREE: AR TRMEIIRE, BFEH. A/
EH. B ENE. —HHWBRAXKEMBEESMN (PLMN).

M BAESE N EALHER, FEFEUBSEFNRFEBERFPM.

© &1 REETENBIERF: M EH (FDMA).

@ F2REFTHEBHREG: oLt (TDMA), B4 £t (CDMA).

® % 3 K FBE: TD-SCDMA (FEHF)), cdma2000 (FEHLE), WCDMA
(P EBHE).

(3) LEBEM. PEEBEFERSEHTEMMBRSBHRIAR. TREEZ PR HSHE
F, ENdEhERES &R SR 0 R 2 0K S FHR IR ] 5 —HuBReE . HERES R PR R4 5HiE
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ARRmED, WEEPELHREEATERE SR, i TIEE SAERE LS
36 000km, ‘T E3HER— A KIR R A I SR B — A —B, WA L X nREE LAz,
HFRHFESEETIE. 3 BH%A 12000 LEREBEHBNFERE, HEEEEESTE
MBERMBRESS . BES LEBEBFERHRLE 1~10GHz . EEXFETMN L, LRk
WS R E. BEANMERREM .

() 55, FERMXHEELSM. 55 M5 A (SP, Signal Point). {55#H 8
(STP, Signal Transfer Point) PARGEREAING SHBRAMK. FEFESMS, HrEFEXAA
HAFIEES RS CCSSNo.7. FERHE L, 75 E TSP THRSHHEIETHRM, LKL, 7
SHESME— N THUSARTHRETEMN . 7 SELHRNEEENE EHIEMABIEE M
FREES, EAME TR LAEEHEE S8 (MSU, Message Signal Unit), AJ#%]—
BES B IR

(5) AR, AW (AN, Access Network) A& pH ITU-T R4 H43 W 19 R B iR
MRHE. NENBERBAEY, TS5 AHMAHEF RN (CPN) BB,
Hr CPN BH P ATE, BN, &% E XK BREMIFRZEAHBEMES . AR HEER XL
R AKEM ., FHRRFEAMN 3 Hr. KB PN EIHFRAZ LM, X TZOM,
BANAN T AT RIS H 20, FTEEREHAFBARRONKTS, BAM WL
AEEO (SND MBEPMEED (UND 28— RFEE R & K.

(6) FHeM . &HeM (IN, Intelligent Network) WIBAEFE TEE. 20 4 80 48],
AT&T AT RFAETEIEE T XIRM 800 5 (B3 WHF BTk ELS, XEHRE
MEHETE . EXREPRBE ITU-T 78 1992 FEXML T “HEEN” —id. HREMEARER
B SRR b, ARE. HE. SFREREHVS (GERREEYS) mik
B PRI A . B AR R DL BRI SR B A O, S A R AT LA B R
LT EHRMETVE . B TEENBARERERELAR, RSO DR TR
BIEN S, BREPHEEG RIS ERE, T RGBSR S0 T EA LM

(7 BREEN. BETEIUBEEAKR, St/EHH T PSPDN. DDN. FRN. ATM M.

@ X.25 AR A FEHEMN (PSPDN, Packet Switched Public Data Network ). 434835 #:
B A TE N EALE G TR B KK —Fh st BiAR . 1976 4 CCITT (IS4 A E b s {5 B B
ERREIRT], ITU-T) EXAAH TETFH/ATHRERNABEEMOEN—X25 #03
2, BRABEEGENBEARRRIETH—EER. MESERETISSXNEAREEN
(PDN), AR RS AT HEHRLENEAN, TLHEARER, RERS &R 5&HE, &
SN FENL ST BRI U RRER BB, SHREERELE.

@ HFHAEM (DDN, Digital Data Network). DDN & F B #7458 A 8 5E 5 S
AR . B EEWSE A REKA TR LKA EEABRFEEASEE, BT
FHENZ RRERE, T TEERF LR, BFEY. 7R SR EMB e
5. KAMEERENEZEREHGEEREA N MBS EEEE. SRRRREN SRS
B YRk AMEBRNB ARG ES PR R I bR, BR P TRE#E, sK
SEEA G AR E. HREEEN B MR GRS BT BN, MEEERR
KAPRET RIEHENRTREBHYS, SETVHERECKHERN.

® Wi 4kM (FRN, Frame Relay Network). WisR&kHi RE —FEESEHTHEAR, F




