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BIEMNEBRIEZRNR

s B57 &8, N—1uhRARGEHIHEER,

n S _ERYEA AT R Z I B RIS A A RIR,

s BTFRFGHY RAIEAMES, SIREER RBEEMSEL,
n B L RFEHYREEME. ATARMEFIERFE,

DI BRI F N =F

m EfSGEFN. WERFMOEZGFN,

BEM BT LAERZIMERNT R, LN E W,
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3. (S &S ENAEERE 51 RIS

IR TR RR IS 7 SR EFYIEE,
s B TFEEMNFIAE S, ABEELURIERE, RIESIEEsEED KT8

SIS
12— ZHIBIE,

X

BB N RBELZ(EIE,

EHZ MRS ELZEN EEE LR AXETE, WSISEMRILTIL, &

HRIRKNL
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3. (B BEERERIEIEE 3.1 RPHIBEIER

K EEREEERAI— e

n WOERZ PR SIEM L ENEEBEERAER.
HEEEN=RAEAEmM:

s SFSHDEE:

0 S ER. HOSM. B SRES S, S0
0 AR, TEABEMER, =FHRjE
s SSRGS NARAS SN, = S=pg
0 BED AR NI, BEALIEN

o fEFUEAN . BRI R AT AIX(ER.
o RN APYIBRM—ERY=ZH], %1 (polling) .
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3. (B BEERERIEIEE 3.2 LA

LUK E—MERREEEN, HEIEZREL T10Mbps. 100Mbps.
1000Mbps. 10GbpsZ,

Sz

n BE
o ARELUAT . 10MpbsiEes
o HELIAR . 100Mpbsiss
o FIKLAKR : 1000MpbsiE=R
o JIIRLEAKRK . 10GbpsiR=
DI GERFERAE: DIX Ethernet V2 0 IEEE 802.3,

m DIXZ DEC, Xerox (EEMESR) . Intel (TE/R) =RNBNEBIRES,
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3. (B BEERERIEIEE 3.2 LA

DIX Ethernet V2

m JEETF19825F, BHEHR EE— BN m (LAKK) BIRZY,

m ENEEIERERZE)Y 10Mbps,

IEEE 802.3:

m [EEE 2R4E 802.3 TIFHETE19835HE 1 B —MEEEAILIK MR,
m ENEEIERZE 10Mbps

DIX Ethernet V2 frES IEEE 802.3 frERBER/NHESR,

m EBFRIE 802.3 =M EFR LA,
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3. (B BEERERIEIEE 3.2 LA

N7 RN ERE R IF a2 NinE, 802 RS
ROEERESER ERBR T E

m J2E5EIRIEH LLC (Logical Link Control) F2

m (B IZ=EH] MAC (Medium Access Control) &2
SENREREAREGXIINSEE MAC FE, M LLC FENS{E
BRI, ANEXRBOMMIMXAIBE MY LLC FEFRinERE1EBRY,
EEE iYL, EE2RHATEWATREI=ES,
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3. (BRI EEENENEIRE 32 LA

MLEE LLCFEEARR MEEE
N TERIBER 3
IBIEHER LLC p—— LLC

i S - EURHEIRE

RSN | MAC MAC

MiER Ak Mg

B 1 5 15k B4 2

B4EHERTES] LLC (Logical Link Control) F=: St&mEIARTX,

R NES] MAC (Medium Access Control) Fi=:  SEREIZAEX.
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3. (BRI EEENENEIRE 32 LA

T TCP/IP (RRZE(FANBEEMNE DIX Ethernet V2, A2 802.3
FRESRY LR B i),

o I)”Jj% 802 ZR=HIERNZENIRIEHF=E LLC (BP802.2inE) RIERESR
N

s RE] BEFREERE LR MAC HXTRE LLC 1Y,
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3. (B BEERERIEIEE 3.3 FUEIGRERE NIC

&V S BEE MY B E{EE0ces (adapter)

B SRS ETIRNN—ER M E R M, FR9MZEE-+~ NIC (Network
Interface Card) , BAFRAME,

m W&+~ NIC BIEEINEE
o H{TER1T/FHTER,
o XIEEHITEF
o T EN NS ER R T EREIXEIZERF.
o SCERLAK 39

T T R 24 K A R B AR 2 b HOERE R AR 2 22 BN / https://internet.hactcm.edu.cn



3. (B BEERERIEIEE 3.3 FUEIGRERE NIC

T
=fiti=s

| B ]
FHTIBIE (F3E) e BRI

E R AIERIEE TEMUAIEE F 1
IR EIRIETE PN e
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3. (S &S ENAEERE 5.4 CSMA/CD i

B ELEtIRILAKR
PURRERIE (FISRIRIEEE HIEIERIES) PLRERE
_

ﬁ

X
E
RS

A B C D
2 B D - -
AR  RETAE A= Bs
OBDIES
BAiERYENE
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3. (S &S ENAEERE 5.4 CSMA/CD i

B ELEtIRILAKR
PURRFERE (FESRIRMUELL LIEIEIYES PLRERE
_

““

X
E
RS

C
e il R s

AT EM—N—BE, SIEIEREHELES N\ EERRRI BRIl R,
(=&hiEmirRrY BpYithit SiSTcast@E b i —Ed, A aeiRinX AN EaEm,
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3. (S &S ENAEERE 5.4 CSMA/CD i

B ELEtIRILAKR
PURREERE (FESRIRUTELE LIEIEHIES)

PLECEEpE
n

A B C D E
B D Em A
RIEENRE RIEER

ZENMERRRLIER, SFERXHENRRE, SHAEXRY,
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3. (S &S ENAEERE 5.4 CSMA/CD i

NTEEREE, LIKK(ER T R E 2R
m iENE— BEENITIERIC

0 NN IEEEH AT L BB RIEEURE,

R AZIERIETRI N H 7RSS, (AR TIHIA,

0 \RAEERN, (BAMRIEA TR,

o NEEMPEAEEH LERE.

o CSMA/CD #17/HsiiE,
m 5iE . SRS
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3. (S &S ENAEERE 5.4 CSMA/CD i

AT BERNEE, LAKMEER 7 AT =AYk
m f5hte— TEEATIELTU
m S5 SHSIRES

o R NBEHEER, MMEREISERO,

o i BIEHTISSIRE, R T ESIER,
o BRSBTS B R A R S S T — 3,
i 1 0.0} 00 1,00 11,1
womn L TR LA
ENBUS i =z =%

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn



3. (S &S ENAEERE 5.4 CSMA/CD i

CSMA/CD 2: #iRkEIrZaiZA / illEia
m Carrier Sense Multiple Access with Collision Detection,
m CSMA/CD 4RE0IEN . 8ok TS IRER/AHERN, xemsnzs.,

COMA/CD gt hzermihia
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3. (S &S ENAEERE 5.4 CSMA/CD i

ZRIEN

= IRBAR SRR,

o IR UENUZ RS TUERT IR L,

B T

R SRR,

s ANETARR], EREAET, STLEURMERIIEE,
IGELR R

n EEERIAAIEEIE, WRINEE LAYESBENENER.

s BEENEBS—EN REN, BOANRE L2 DERm N mENEREENE, FH
FPETHNE (BuhR) .

wNEER, SR BMFLELE, FE—REINNREBXAE.
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3. (S &S ENAEERE 5.4 CSMA/CD i

CSMA/CD
Y TIFiE

ra FiFHEHLATIE

{HIFE) =, EET
7

Fiakix,
R TREEE

Y, ; | zzl =1 LY
oy s
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3. (S &S ENAEERE 5.4 CSMA/CD i

REER T gl s, BRELUKMW it E =& EiERE
HEPIEEEITERY 2 ErUaE), ZRetelRlS B AuAIX rLET/EPaeo

. fill$=
< m
A B
=0 —
%&%
[ ARMEIRERE | — =B

=Rl e ET
(B s tE 115?%%%%% )

7 T BE 2 R 247 BBORFBE IR AR 22 HBA / https://internet.hactem.edu.cn




3. (S &S ENAEERE 5.4 CSMA/CD i

fill 45

A 1km B sl

|

< ft=1t-9
‘ A 18iNE & S hilfE \ t -— f=1
t=21—-8 = N .
BRI EEIEC A ‘ B 1&iME A& RS \

B

t=0
A NESEZR, REEHE E‘

t=1t-9

A| *E B I IEISIEZSH, AR
t=1-8/2

A| —E stERifE

2 B t=r1
STOP B #& MR 4RIE, F1EAIX

t=2t-5 ﬁ
A TENE & EREE
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3. (S &S ENAEERE 5.4 CSMA/CD i

RICAIXEIEMI G, EARXHIREMEEZ IS 21 (MEImE i
HIREIRE) FAJAEARXRIERNESESR 1 iliE.,

s LIKWAYIHENHHRATEE 21 FRO9SFHEE, ShhliEE L,

s 2YFAIXERITERREIRNERIE, FeEEEXRRIENERENE,
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3. (S &S ENAEERE 5.4 CSMA/CD i

RIS EAIRE, SR (BB — MBHAEAeE
LRI,

U PSR S R e SR R S S S AR,

s ENIRERT I EENSEFEER 2t

m NEEEES [01,..., (2%-1)] RREYVIMEERE—140, 129 r. EEFTHENERE r (569
%ZIKLJ&HTIEU

n S K TEPIRIVHE: k= Min[E{&X2L 10]
m FkAKTI0R, 28 kKEFEBDRE, B kK XFI08Y, SH kFTF10,
n HEERIOXBABEMRIIBTEIETZM, FOosERS.
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3. (S &S ENAEERE 5.4 CSMA/CD i

AKIEN 51.2us NEFEARIIKE, (XE24%(E)
XJF 10Mbps LIKM, fEFEAAERRE &% 512bit, BP 64 =715,

. iﬁ@ﬁﬁ%iﬁ%ﬁi £=H1 64 FRAERERR, VURENSTEMA=R
/ 5%0

s UREEPE, g—EREAENR] 64 Z B2,
s HF—NRRSEHIZEIFIERE, XEELRELDENEIE—E/NT64=F
o

s LIAWIIE S =2 By 64 15, MRE/NT 64 FHRImE 2 HE T
ST S5 TR LERY TR,
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3. (S &S ENAEERE 5.4 CSMA/CD i

HRIEFIER L — B a4 7 RliHERT
s VRS IEAREEUE,
n P RIEE TSN ATFIES (jamming signal), LUELLFTE FBFPERAN
BIIEEE AL THlE,
BAERIALH AU s AT AE"

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



3. (S &S ENAEERE 5.4 CSMA/CD i

| ARERIE |

| B RiXMIE
| mtE |

| AtgmEIEE |
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3. (S &S ENAEERE 5.4 CSMA/CD i

{EH CSMA/CD MXRILAKNABERI TN LBE, MRBEHIT[3L
B2BE FENIEE) .

s BNEERIAEIEZFRI—/NRITER, FEEEBIERNA B,

n XA IERAEE MEERE LA A B E Sl N LUK WIS S SHEER,
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3. (EF B SRR

F1FHREHEIE)

R HHESEE

iR, SUEE

CSMA/CD 2. Faf
AT\ Y
B ES
96bitqil‘%lgg§§ﬁ§ﬂﬁ%ﬁ%ﬁ’ii§ BEABTFHES
2, Bigkm

He N RE?

FIL&RixEE
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3. (BRI EEENENEIRE 3.5 RN

1y O 2%} 9 yygﬁéﬁo
(G LA RIS *ﬂ@iﬁ/ﬂ;;? > fEAHE
TS L A IR BB . s oo
%SEEE%}EZ N EEY N =]

‘
YTeey
TR Ty

:/ /internet.hactcm.edu.cn
e IR FBA S B / https:/ /in
iR 24 DBOR S B8 B P E AR %
R B2 R 45



3. (B BEERERIEIEE 3.5 BRI

1990, IEEEHITELEMRLLAR 10BASE-T AItTE 802.3i,
10BASE - T

> Witk

> B

> 1EZJ 10 Mbit/s

A THE IR AN S mm AU ZS, HrSetEAIZ A S T, FrEE
FINR B EHILAKNINISER, ELERMEB IR AIRILAK
PIFEZE N LIEKR T
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3. (B BEERERIEIEE 3.5 BRI

10BASE-T LAKM T, B hElmEZ AR TEMNR S, 7alHT A
XA
10BASE-T LAKXMBIBE(EIERTERE, B uhRIEEZRERYEE R ~Eg 100m,

m T0BASE-T WERZLLAKMWNAILE, 2EEMNAERESE FA— 1 IEEEERIEEE,
B ALIKNIEBE MRS et EE 1 FEEIRIEAL,
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3. (B BEERERIEIEE 3.5 BRI

s e B F SR RRIUSE IR S iy T, BRI ARG AR
— MEFRILLK N BRFIZT T,

{EREZEEHIUKMEZIE LR — 1%, = T{FubEREE
CSMA/CD 1Y, HHZIZHE LRI,

Sz RE— I ZEONE e, TIFEVIEER,
Szt KB TG, HTBEEBNEFRIRIKE, BY 7 insE.
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3. (B BEERERIEIEE 3.5 BRI

B MEONSEERRZIEEA

Nl
/é//v L \X%

X<

TAFub T{Fuf I1’IEJ|E
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3. (Al & E BN IEERE 3.6 AR ISBRIFE

LAIKEEH SRR
n RIXEGEAIATIEL,
s REEIEGERE, SEE&E— bit (BXEHERWISHIFSHIE,
m REERIERYFFEA,
» RBAIEREERIZARTEL,
RIFEHHERIRT EESRTEIIN SR, ME2BAsX EREEREE,
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3. (Al & E BN IEERE 3.6 AR ISBRIFE

KRS o FEEA

! ! !
SR R - | SR &2 1= Bk 1

2T 2T 2T Ts e

AIE—Mpr R A EIRTIE)

o —MTERIEMEIEMTRE, G- SEN 205, TLEXHHATHIS,
o BEGEBTARENE, —MESRRNT.
o BEERZNESHEEE 7,
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3. (Al & E BN IEERE 3.6 AR ISBRIFE

ZIREUARMBVEENAZE, FuE © 5 Ty ZE,

-E%KM#EMT%@a,E%Mﬁ@%@%@ﬁﬁﬁr%%%ﬁ%ﬁ@ﬂ)
2Lt

T
a = —

/s

0 a—0 FTR—REWEHZRIF LGN TR, FzZENFIERIE,
RmEERNARRS.
o a K, FAFAERRTSAIELAIEA,

BRERENRIZIFSEERIR, (S5EEN B ERER,
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3. (Al & E BN IEERE 3.6 AR ISBRIFE

ZIREUARMBVEENAZE, FuE © 5 Ty ZE,

= fE L,éjtﬂ NREN T 248 a, BRUXMERimnEIRIIEE 1 SHYAIXRIE T,
s

T
a = —

/s

s NIRSAEER, LIXMAISE a BYEN SR AIEE/\E,
n SHIER—EN, IAMBNEZANKESZRIRE, SN 7 f9EE=XK,
n LUKMEIMHSABERRE, &N To HHEZR/N, {F a [BXK,
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3. (BRI EEEERRE

3.6 LAKXMIpYSEFIAE

BB T, LA SR ESIRE R SR, BB
SRR — b RS R,

EE— I PR RHORTIELE To+T, MMASEEEER T,
. ETHEIE SR ORI S ERIRE S, A

e FAEA

2R

To
—— RiE—MFFAIE

s __ Lo _ 1
f " T,+7 1+a

T R T BE 2R 20 BEOR B BRI Z 5 HIBA / https:/ /i

nternet.hactcm.edu.cn



85
3. (Al & E BN IEERE 3.6 LA EREE

WPREIERIAZE S, 9

s __ L _ 1
™ T,+r 1+a

m 50
o0 REH2H a /T 1 TeE5EIRAIRESHIRREER R,
0 528 a i X T, IRREEFNBRMINT 1, ERMEENBERMER.
o &5, SLAKMBINAZRIAER] 30% FIRELETEHIIE R,
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3. (B BEERERIEIEE 3.7 LIARIMACE

EEEkAR, fEFhit AR YpIEBLE, 8 MAC btk
m 802 FREFMRAY HELE TR A 2 2 E— N ERY B F SRR,
n AXER IR TBXFASAY BF TR ", FrLAF I IR RABIXFH SR
i, REXMEFAEE,
MAC B2t SR ST —MR RSy (identification System)
n EZEL [SHOCT78) JFmRERFHITEN.
o BF BEEIIFMESHABE N KR,
o Mk IE AR IR,
o IR SIFFENNORIAZAE,
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3. (B BEEEUEIEIEE 3.7 LIARIMACE

MACEIT1E o) ;

1

2. | | v
\ 4

TR P 2 RS DR BE BRI ARE A HIBA / https://internet.hactcm.edu.cn




3. (B E(EERNSIEHEIRE 3.7 LIARIMACE

MACHBIIE
m [EEE 802 #lxe, MACHENEZFERPILAER 6 =1 (48(1) k& 2 =1 (1641)
Y Ei

s EELIAMAIREARE, 6 FPRRRD AN UESEHERIBRIEERED
{ERAEERAE, EILEBEBIEZEER 6 FHHIRIURERRMACHIL,

3FF (24 {iD) 3FH (24 i)
BAKE—RRR i RE—tRR
48 {ik MAC it (EUI-48)

T b 25 K20 B A B LRI R B2 FIBA / hittps: / /internet.hactem.edu.cn



89
3. (B BEERERIEIEE 3.7 LIARIMACE

MACHBLLE

m [EEE JEAFEIETI RA S5 o EcEl 3 ™F 1 BPE 24 7)), #RAER
E—HRTF OUI (Organizationally Unique Identifier),

U ); %Efﬁ}‘éﬂfe)ﬁ 30FT (BME 24 1), FRAT BImRAT (extended
identifier),

m WRRIEE T EHIERCEs KA EE ML,
n MR EEIERCEEAY ROM F,
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3. (B BEERERIEIEE 3.7 LIARIMACE

MACHBLE
n [EEEREMUIFERRISE— P F OISR /G L,
o BBubibit: /G iz = 0,
o8 ek /G {2 =1, BtAREITEE,
o [ iRk pra 48 (UEbA 1 (2 ). ReeFuBERItEIHER.
n [EEEEIIFEINSE— 1 FHAISESE 28 G/L i,
o £EKEE: G/L{z =0, | &M@ IEEE LAY OVl e T2IRE1E,
o AMEE: G/LZ =1, AFA{ESSBMES_ERIBIL,
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-} 6 bytes -
offset: 1 2 3 4 5 B
3 bth byte | 5th byte 4th byte drd byte | 2nd byte | 1st byte E
a Ist octet | 2nd octet | 3rd octet | d4th octet | S5thoctet | 6thoctet E
— —+
n v,
8 or e
% «——3 bytes > 3 bytes ——» %
2l i .. . o
w Organisationally Unigque | Network Interface Controller | w
.;1- Identifier (OUI) (MIC) Specific Er

8 hits
ba|b7 |b6 |b5 |b4]|b3|b2]|bl

L_ 0: unicast

1: multicast

0: globally unigue (OUI enforced)
1: locally administered
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3. (B BEERERIEIEE 3.7 LIARIMACE

GV =E SN

s FREI—D MAC T, SRR EIMTHI MAC ttetlk,
n WISREREARGERIMNITT, ARBEH TEARINIE,
s SNFSLINES, ~EEITEARYERE,

"RAE AR BFELALT 3 Fi

m E83% (unicast) M (—XF—)
m [ $%& (broadcast) M G SEX"Y
m 23 (multicast) il (—X312)
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LUK MERCed rT LUK B —FMSIRRI TR0, BRSO 0

(promiscuous mode) “,

s TRERRD N RRE IR EIELARW L& EEicR MR,
NERREMERIEEML,

0 QD%H%LEET\HKIWE’\]WLN AR OB RS A S TUE3 BN
ARIER

IH&%@AA@TMLQMEi%MWW\ﬁukHMWE,Ei%ﬂ%&
HIM LR E TR

= R/ %%E’\Jxe”ﬂ%’ﬁ‘%%"o
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3. (B BEERERIEIEE 3.7 LIARIMACE

AMEIEEM-RH MAC sitle?
AR BITIERM <RI MAC stbitie?
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3. (B BEERERIEIEE 3.7 LIARIMACE

MAC A&t
n EAOLIKR MAC MHEE R RE
o DIX Ethernet V2 1R/
o IEEE A9 802.3 ¥Rkt
s 55 MAC 2 DIV Ethernet V2 BIH&=L,
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3. (B BEERERIEIEE 3.7 LIARIMACE

E P BUEIR . msE
5 6 6 2 ‘ 46 ~ 1500 4]
MAC i | EIfoBHE | SEhE | kR R FCS|  MACE
s | s
e IAAR MAC i YIER
T RS 15795
10101010101010 - 101010101010 101010111
BRI WIFHATRA
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3. (B BEERERIEIEE 3.7 LIARIMACE

| IP $URIR L REE
FH ! 6 6 2 ‘46 ~ 1500 4 |
MAC b | Bifitetlt | Eithr | <8 8B FCS | MACE
HRA . =
e IAARD MAC YRR
o Eas

-
-
-

10101010101010 -~ 101010101010|10101011| ERIBAL: 6575, ICREEMRENIZINITHIMACIHELL,
iE HblE: 67, iCFEURMAYAZIERAIMACHEIE,
RIS WMFHSERAT % B 299, RS L—EEmahiN.

flan: 0x8137F-RIPXIRIZ, 0x0800FRIPEIEIR
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i P HUER  REE
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n LIRS BB FHTIE,
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m IORELEN: LKW E— )T SERIF BRI R A

n BIR(EMRIT . RE =LK s Bl SR TR,

m (£ g N ER LK M RER
o FERIERLIARN, MMEALRBEREESHMNEE SONET 19 1/5 IS EEs= ATM 19 1/10,
0 BUSIER S FOIEMIEIR, (FEEE R EHE RN B TR EN A EE 4.

m RS —RILKNMUEEC, B T EREFNEE
0 RBHED LA, BIENIEIES 802 BN AINTET,, AEEH TSI,
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El‘\lkm 5.4 inElimAI LA RI(E S

DI 2 INIIEERRIESE 1~10Gb/s, FiBEatIEsEm B2 T
sk 0RO 18, Rt E A JIEESI E R LA M TS iEA,

s LIAMEARNERGREEHRHNCEREE, FEARERANTSR
RIS RTEHH TR T T,

m SREBLAK M \ BT SCilun £ imHILAKIN &S, SRIEARE Bt TIETURIE,
R, Xiies  SHEIEREHRE 7 EHIIRA,
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5. S1ELIAK 5.4 SREIHAILLARIIEH

[EEE £ 2001 S¢0pk3Z 7 802.3 EFM T{EH, EJtHRERLAIKMNAYE
IR ARG,

XM EAREL MR

s BJLURIN BRI EE B S,

s JLRIEAR P AT KR H TR T TR,

n B LASEHlum R umAY AR (S H), FPE AR B TS TR,

s BASHFRHR S D=5,

{1 2R S BER AR FLIBR M AR ZEFIBA / https://internet.hactem.edu.cn



149

El‘\lkm 5.4 inElimAI LA RI(E S

PPPOE (PPP over Ethernet) : E£LAKIN_EizfT PPP,
= i PPP iS22 LA (&,
n IMERYCA TR FTTx #RZ2(ER PPPoE RYFGTUH TR

m AR ADSL i 7Es™ ERET, MR ABIEIZRSRY ADSL BflfREzE
[BIRIEREZ RS R)-45 #1 5 282%, t(ER3 PPPoE,
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