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YIEM (Internet of Things, 10T ) #EIEEFEEIIHMKY —KERLESLE, AFEFEN—
AR BEORN RN, LR E W2 G — DRI H) T REFHAR . YR NIX —#r A= 54
HARES AN, EEGEHEARRER —EMBZIE, T E b 2 A& R PRI
IR

AEME BRI SN &, FENE TWEKMNEEE, €. KRNI, IFNaT
YUk AR HHRZ . G2 TR FZ R CBEBR . BJa 4 T R I7E B S A 1 v A S AU

1.1 BRI A H K

Wk R — A LS B B W ARIE, PR GX — AR IR 2 N T & 478k, 2009 4 8
H, BEREEE “BAPE" ST E YR Sk a7 MR A &R T . A RE
SRLER BN, YISLE LR AR £ BN R R B A 5=l e ~RE T8k M= L i oy
BeF 2009 4F 11 A 4 HIER#ME R, ZHRGEKRIE T ERERN TEREARR PO, RETE
B BUN, EEWE . s S E AN,

FRSEEY “BEHRE" Dok, PN IERS Y E R ARFMEBME Lz —, FEA
T “BUFTAERE” . PBcMfET EZ R T2 e aE, R B ERaEXE. K3, U
B HAt A ] (FIHIX ) AR . AR SRS UL, PN — A R R P ER R .

WA AERTE, (T YEANRICLATER, WM —FE, AT 84
A R EEFIE AR, AP A SR E SRR . AT ARk, HATTENE
[ BB IE S o AT BRSNS B R AT i/ i TR X — P e 2, MM E
BHARX—HELIEMITRA

1.1.1 EREARE T

{EEHA (Information Technology, IT ) XfFAIHUEIFAPELE, FATRNTH AL IR N
BAHEEZSS5IT 7, WiEEES5 IT MXHTLITRE, AT A, J5HSRERAEME
AT, {B—ERLEIFRMTIERS IT 55 H3EH B,

IT 248 F T PR AL B (5 BT R SR EOR I BFR, B B RN ATHEVIR AR FEAR
Kt k. RS B RG AN M 1T W #HA{E BALEFE AR (Information and




| nBEAS

Communications Technology, ICT), FEAFEITEYFEA . @R AL A, B Fkxhx =
TR AN — AN B A4 -

1. HEHMEAR

1946 42 A 14 H, AEDIs8 EAAE —GICHE TPl “HRIEMT 5" ( The Electronic
Numerical Integrator And Calculator, ENIAC) ¥4, /&$ETF RS H SRV 4 fiflE
FATRRIMB SERE . SEoef) | S/RWIHANE s Tl i, 8 TR R sa s Yt R A 24 % WX
BRI R) 2R A T8 Rt R R, (A Rt R ARG R —ER AT, BEK
30.48m, & Im, (SHLEAUAY 170m*, 4 30 DEAES, MRS T 10 )X B A i A/, #ik 30t,
FEHLEE A 150kW, & 48 J1 o0, “RIERTE” 1 18000 4~H1F45 . 70000 4~HiBH . 10000
AHLZE . 1500 4R HL R FT 6000 ZATF K, AT 5000 Yhnikek 400 K2 H, R4k 2%
HREALE 1000 %, F TiHEE 20 Jif%. “BRRFTE” MR, R EILE RS Fi—Eaam,
HEARTER T EEAR AR T —DF RSB, R, X KRB EEL LU
FERMBIETRE N E, KM a st RBK. Thiem . wTiEtees . #ER (- RyEaEH
TRERTK), S0 EHRERERARKK.

HWRHLE T8 T FERFIL. 5 TREEETIL. 5 MACE RSB VAL
KEUEAE R BEPLI & R, S AHEHL ( Personal Computer, PC) 25 i, 2ot SR Mtk
A TR TFATRE , A SRR 1Y b Yo ab B 3R AR Windows #:4E REEHY Winlntel 7731 PC &4
HEA BN AR EIREF IR T8 a9

PMNHEHLA WA 24, ERNMHCEER SO, s aaitk. a30lkit
BHRBEH SUOR . HIRER . FEEEE, aRaishmiit, St aRAe%s, BiEEMHE
SR ATHRLEE ST | R BT LA SR KGR AR DI RE H 2 U B SEH TAE | = MA TR 5K,
e FEH SN ERRE. ZidXAZFENHET MY &L, PC ELRNEEEH, dfesh . M AR
AL DL . A T BB AN S B0 N S5 SN P sl B 145, S S Ik IO 7= i RS Bl 22— .

2. BIEEAR

ANEFRET TR S . Tlits, EREHFAGFEHS. FREINEAANFEN., £
HE AT, AT s L WA SORUT i KRR RS B . BEEARNES R EL
PR HE . R, e, R, Len R G RIS A AR NE R

19 22 LIRT, ARMEREBFEREANT . &, W GRS B X5 =0k EBF
Bk, (X s ORI, EARRIFREE b A2 3B B8 R 5 Fheas i PR . 1844 4F, KEA
FURET (S. B. Morse ) &8 T 5/RUTHLTS, JHF7EMIRYL L1238 T8 Kk, KKR%i/) T EH
ZSHIZERE ., 1876 AEVUR KW T Hil, B YR HIEE B0 K 4 WIS A AT LA B b b b Tl s . S8
BARTE 20 H2HBE GEEE, 21 e EFEHRAKmER L. Fieth. DAL LS
F A T 1) K

SHEAE AR R . R A RIS, ENRMR TEEMN, LR s
HLEPL. (ZEPL. HIRPL. BIRLImMERA NS, ALEENRIREA L. R, ot
AR OCH% . TREEEMIR R A RMBBEIL. ARG, EF RS, ThRi&LE
WS RILE G, JESCEUR P &miRa PE B ach . et (AL R BREZ — ) RO,
ANELTE AL . R AC RS .

BiE SRR, AT3HE G S M BoRBOREE , @EHEARR S TR A, Bl
HOEERARNE, FERMARFEECREA ., KA. PREFES m, M eRe




NN —

AIGEF DR EF R AR R R . 3% FRREA X LA

(1) HLIRRY SR A

AR RG] T, PRI X REGE Rk, SEBESCELMAS FH P RIS . 25 3 4
MP, BSCBUEEMAH P RIGET , HE 3 XS, s AP, T8 10 X394 10 MM
Wf, T 45 XL NARIPR, FE NWV-1)2 33K

XFPEL T RIRALT, FOBEE R PR L, iR SLORE 28RN K. TRA
53T REAR B AR 28 B i SO R P i s s LR — X 0 4 300 45 P SRl T ) —
ANV b, SRR ST AR L GG — I RE XA £ iy AS L

EHI AL N AL, S R GO SE U P 2Z B, X —d B . %5
PR TE AR AR R iSRRI — KH AR . P A H AP B @R, iR iER
A RAGEM P B B, AR FL, —LIA7ER P A SR dER EfL, 5 —k4d
FIFFP B FL, X ST, N TS A AP B LT —FHIEZ, XERUT AT
VBTG T . MliEsc s, A meiv, R k", BrafmeE AT,
LR EELE A O ETRXT R CWOTIERT Mt X BB L R AR AR BN A T A
BB .

55 B EIE S B AR RN A A, R B A S LE 1898 FHERA
A.B.#%i7%¥ ( Almon B. Strowger ) Z B[, iX f&— ALt A 2 H 15 28341 ( Step By Step Telephone
Exchange ), 1892 4, A 55— Hahbif R € HEN S WM risr, ik, A
SR R A, TRt A& EREA, JFH4RA ™ T 2 EO LA, 1926 4F, &y SL4)F
HHE T — B Y L 5 AL ( Crossbar Telephone Switching System ), Jf7E#A2% FU/K ( Sundsvall )
WL T — B S0 B g Ry, P4 3500 MERTF . M 20 t4l 30 4FAGER, ERSFER LIS K
JIBi AN & R AC b, 3] 50 4EAR, Al iR B BT B i T A SR A
T U ER AR IR A T MR, ek 72 blfir 2ok, ¢
BT RS Tk A shacHe, Fk A HERLIE, 3 bfE& BS 3 7 RRAHE fn
Mo Axt, Tight “Hibflsctl”, @ BRIy, ef1#E THLHE = A shsciil,
SESEY Ak B AE Y, R A S .

T I L AC I AR A Rl A shac it . BEE U THRORM R A R, ATTFEGE
HL PO RIS, BRGNS . (ABIRM R RECHF. TR B T e FH g sl
( Quasi-Electronic Telephone Switching System ). HLHR . A HIUSEEE Al H 6 10 A& 8 Ko FH, (i H 3h A
PR Z = T KRR

HREAL=AE LG, AP 3L & TR dn Y, e EVLIAE RS . XA A
AEAERR P 0 7 2K B g ) RGN ACHR L, SEFR A AR FR I 42 6l 284801, 1960 4F, SE[H DR R4tk
FHEEFE R4 i 22 #6241 ( Stored Program Controlled Switching, FEEZZ#ebL ) BZh, T 1965 4 5
H IRt R 25— b s . VLR BV R b e il i &, P A B sle 2 Tl 4k
THE, %R T 25 840 B e i 3¢l ( Store-Program Control Space Division Telephone
Exchange ), ‘BB HLIE A hac e il £ AR © ML s il A e 3 i U P42 . 1970 4F,
PeEBE T TR AR B T i3S eIl ( Store-Program Control Digital Telephone Switching
System ), Bifi)i, M. AN, Fash, o FE S E AR AR RO AL

B ACH LI E b TR R 3L, &L 1l e 7. BUFscH 5154
MLEE, WU REE ST M (Integrated Digital Network, IDN ), i8] LA & LR AL 55 507 M




T BRI |

( Integrated Services Digital Network, ISDN ). #2453l SHLE Gl S WM LB G 25 .
SERPETR AR, BHIEMERAL; WEESREY WM AR PR A AL %, Bt
HLIGANA AT SRR | A ATRLHLGS . TR S

Bl EiliESnli=zES

FBAESP PRI RO ETARE. BMESREFET. AR 0EHRTHRF X504
HMBME S H XA FETFR, BB TEELSY, #ldo, ©iER FHLEWF TR EME
EBPHRAER RT, RABA RS FHT RADERN TG ARG S 4, BAGXA T,
MT Rk BARE, IAEBREFTHELOCARIRMES, SAAP L BEMZ AL
TARAA IR ZAE T TR T &, BAARMET TR, MFRETRARELY, Hlde,
T EHABLIEGBEIE TR KBRIAE, THIFRET BRI E, "2 W A
125l HABHTR—FZ5145 “07 Fo “17, ZRd 07 Fo 1T ARMNETHRIAKFET.
FE—A B A BB T RS LR BABA, BN aME R 69 Tl A Y k4 kAR TR
B A 40 R ELT, ERNATITAEEGER PR AT BB, Lo flish
0~40 AL, X & THRMET; st TELEGRTATEEADEAH JOW &4, RFFfo £ B
KE, IHEHEZLZ0, BA#2T 40, RAXHNKRE, ZEETHFES.

(2) HeefifE

WL FEFLERITRIFR, TR —FERRCBRR, RIRDCA PR OCBAE R L8 S
Ao fE VDRSS, ERAMMM S REFEARK. REEEEE, EEA RS R
RIEH . T EIS#RAE 300MHz ~ 300GHz, Y MR RIE 430 (468 ) ~750THz (%%
(a,), B R A G R H A T2 55 1000 ~ 10000 5, AHM MOGEOEE A R E ik EE AR
K 1000 ~ 10000 £%. 2009 4F 10 A 6 H, FEFHPIOCRFR . L2 @, HNTE 1966
MRS BISUE TS 4EE LB E A BT REYE, BEE RIS X —AFEE IS VURP 2R 2
bt PR Ry 75X — A5 A4 B AN BT AR B E 2 AL

(3) DE#EF

RS LA RS, ORI K 1mm ~ Im SU# A 300MHz ~ 300GHz 3 F 4 1 H
BEN, TRELEREN. MOEEHOE S —RATERIRSEIRAN, HRNREEAIR EiT
KEE B il s, h THEREERIE I, L0 Sokm BtEE— iy, AT NERES .
fin, FATATLATE R A B AR A B EE B K2 1884.9km, # IR AT,
AN e SERRE T AP FIMERE , W D20 AEAL S AT N 22 (8] B AME EE 37 Gl bk . ik 2%
PR, AU E RS AR, T ELE RS MR Ak T E R, Bix—
TR .

N RS RS, Snl LB EGEE PR AR Z P Akl i, — A TR (S R HE
{5 DREAMERES (SR sy ) AR, TEBEHREAA D2 Pkl &k, LM
AN 5 254 MR 22 6] (9308 75 o 38 3 (o FH A b BR A3 125 24 3.6 x 10%km MBI #LHE b SeshBRiz T
) [F AR S DEREABNE S, RS THOE Y S R e R AR, Haz T — A
(] 5 R [ 5 — R B (R[] A 24 /st o — B0 {5 TR R AR HUE R — I+ E AR, B
FEA IR ATHEAR, NREANRENEERAR . FIRLEE TR Yk, TS BEE
SEMAE, WAl LISCBLR shil s




- — TgiE & wl———

(4) Bahilfs

Mk 2 o s sh ik 5 F e ik Z B (5 ¥ TR A B sl s, 52, HESYHEE
W—Tr R iA, SaChEhEE. BHIETLURA . KE. BH . WM TESEA
B IERE WY, BahlEMEE L, it shEls . W EREhEE . s BahEs
%o BabE{FHEANRSABS S BRI TEE, DAEMNBCH 2P R ARG sR T
%, BIlfEAENA T =M, BarnREshEE RS T .

H—fX (Ist-generation, 1G) Bahiifs REESEMXESTHENERS . HTERES 24 RH
W, EE SR RAESERE, @255 10 (2nd-generation, 2G ) $FIE S E(E R4 UL,
RGOk AR Il FIRAEE R, HEAIE S SR — S (s B FHLES
AFHE . 55 =18 (3rd-generation, 3G) BB GEH A, B L@ EBIE LRSS EH
A, 3G IR%REME [RGB E B, R AL E kbivs KA L
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