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GO EH, HEMARMN L. EAEGFESEERNT LN EBMZETH, BFAH -1
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DTE - DTE i {5 fE 4 % 10 & B iR & FE W B b, R A% 4 4% % R AR 40058 3 , DCE 3t &2
MODEM; N & ¥ i# i& , DCE 2 Z i & A s Al E B 0 &, Rt FES T,
i O AN 4 B Dh RE . A1 DTE [R]J& T F P it B RIETNRESE M |, DCE J& T M43 4, —4adH
A4 HIL Y ZE e

A ECR AR R EAR . R AR R HIRERCE R, FEROCE Y, S FEE
KR OCHET 4 B B bk B 2R SO SR S 4% H B A B ALK TR i R S0 ER MUE B  FERE A
fEffeh , FEARTE SR ALY H b ht , AWriE o M4 b i H A bl e B W R RE A &e
ERHMAE . XFEBRGR T AR ZE FEAE I B A R BRI e
i A8 o B ] R ST — AR BEOE PR, T AT LATE R — AR R B b AR SCH BRI AT BB E R BT LA K
KT TABMA AR, AP RN FHE -5 KB ARIFANB IR TS BARFE LA
R BT AT A B, TR K R SR 4 A [ E 4% X 43 41 (Packet) BEAT 38 MR 4, — A
1 kb~n kb, B #HiEk—EAMmMES H E“Jﬂﬁht-ﬁﬁﬂiﬁ%‘ﬁéﬂﬂﬁ’ﬁ‘%ﬁﬁfﬁ\ﬁﬁﬁ
BEGFEE, UM P fLh. 418 DTE ¥ ek Z A AR |G, A 40 4
RN E T HERNEEGFE AEREEEE B O &, HEFHER, RGKE
E ik , 76 70 20 38 B L AR A7 14 2%l 3R P 4R 313 B B9 ik B e 1) & 638 ¢, 4 A e LB 4 A
W R KRR ERE KW, R, B0 aHZHEIN #8804,
HIEHED B M5 ARG, Bz adsciedlXks B DTE,

AT REENR AP HEER . —BEHTREN RN THMRL., K
M RER T RS ERER /N, B ToaK il FaEs /A, TURES T 25,
SR AR M ESEEZ B T F5 (5 R K B B E] , 5K T BN R .

SRR G —F R R E S BRI WX EERER B ZAT.
U8 DTE [ A& b5 H R B L& 2 — D REE g R4, K &F B DTE it & 2%
5B RHIFF, 3 A 3c AL PSE thik it & . Aol gk H ) DTE 83, W AH 57 A9 e R “ 0 0y
Bz F LN, M 48 B & ) — A “PF Y % 8 745 9 DTE, )Y FERY 82 ST, 7E B & DTE Z [A1 &2 57
— ZRFRVE B HR B A OB OE B, (5 B SR BB 7E IX AR kR R B b5 . B B BOHE AS e A5 R, B R BE B AR
Bk o #8032 485 B IR DI AR R BR Ak . BT LA B i B8 O X7 8 VG £ B AR A K R B S ST  BOHE A
AMYERR 3 BB SR TR A HENEPNERZ2THZR TR, XA E
BEEHMER BREARE/NIAPAKER Bl TEAN24 3k TR B AR HF
ST LAAr A S TR /D B IR UL . K B B SURT 4 K A B L % PVC(Permanent Vir-
tual Circuit) 132 # 3 i H B SVC(Switch Virtual Circuit), PVC i M &RMEERE, — H5
AR » 3 B R B B AR AE . SVC W 75 B2 by P9 A Jzs 72 i P P 38 Ao A O %) 4 o B 1800k B2 S, FE
5E BEAE A% i 5 B AR B

R AR —F R B AL B AR ES S T H B RIER /N3 H LB AR
REHOMKA. GoRBEERKENDYH . ATM(Asynchronous Transfer Mode, 5 2 4% i i )
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1R HEFEIMEER

KGR BRER TR EN 53 FH. BT HEITHKEE/DN, 5 K EE />,

2. W H AU B0 B

THE AL R0 45 9 B B AL - U4 B R G K L I 43 5 P R T LR 4%
N5 .

() WG58 R Gu A 505 B S AR BE T+ S0 190 4% b #6849 O i 4% 3
DREE P A — BN TAE. W M %&ERME RS A Windows, Netware, Unix, Linux %,

(2) P45 38 15 DML T B8 ATL 190 488 v 7 00408 2 38 06 290 38 <F 55 50 24 5 S O B0 I, 33X 4 0 00 B
RUAE T Pt 32 4 i) B4 A% =X D S SC 9 [ A6 () J1 () A6 & A B P B R . A adb AT W 45 o O 3088
2 8 10 A2 7 #) AL s o 24 5 B G £ 3 X (network protocol) , BRI UM . I 45 B 45
UT3NRR:-OFE - BRESEHNFEROSEHIH R OF - FEL B MAEGER, EMR
fo A B A LA B A8t Al oo 17 ; @ F) 26 - B4 SC BB (9 E AR e B . % R 4l 15 h LA
TCP/IP # .SPX/IPX,NetBEUI thill % .

(3) P 4% T BB - IR 75 W 48 2 4F 22 55 T RE (6 5K 4 2 90 45 00 W0 2% . 9 4% T~ 85k 14 . W
BEEEEHRRES.

(4) P 4% 1o FA B A < 1 3 S 0L 190 4 7 R T F & ORI P 8F . R SRR 48 a7
Yoo B VT B B T RS

i BB AL L P, B R R A S AR T TR LR Bk R A
(architecture) B2 EIMBH L E L LML ERS. XEENE" B —FEITBEYL NS
Fir G R B9 77 1 . 3@k o0 J2 4 D KT 52 2% % ) 1, 6 A o 5 T8IV R B 1] . X S8/ NI )
AR R B A S B AL R, BRI —EO, FREd g0 m R REEMERS . %
SRR FE D RE . [e] i b X 2 5RCSE B T R AR R L E 2T DL R 2 R
MR35 AR LHEARHEHAY : EEXERLTEREMRSEM . AEREZREESR
MR ST . TR B HE O, &2 U 2 (] A e kb AH B4 R, () e e A58 £ o) B, X Rk
T B T FAL I & B SR B T AR K RS ME . TH S ML I 45 K AR 2 IR 5 AR Y
FHLGTEHIL MG Y. Fan, IBM A5 RE M 4K R 450 SNA, T K iR 2.
K F il 5 B U Y 0 4% 2R B AR, 2 [ PR o AL 1 21 (TSO) i LAY “ IF i 3R 48 L 3% (OSD " He A
SEER, CHYRE BEAKE . NEZ. 2HZ2 . 2B2. ZRENNHES 7T 24MR.
FZE B — S AR % bR EREMANF .

7. i A 2 (Application Layer) : Http,DNS, Telnet, SMTP,FTP;

6. &~ 2 (Presentation Layer) : ASCIT, EBCDIC, QuickTime ,MPEG,GIF,]PG, TIFF;

5. 421% J2 (Session Layer) : ZIP,NFS,SQL;

4. iz % )2 (Transport Layer) : TCP,SPX, UDP,NBP, OSI transport protocol;

3. M & 2 (Network Layer) :IP,IPX,BGP, OSPF;

2. $#% )2 (Datalink Layer) : HDLC,PPP;

1. 98 |2 (physical Layer) :RS232,RS449,

iR B %, OST BLEDK — R 50 & Z2 1T S VLM 15 B B 40 fl ok 7 28, 4 B EAT IR 3E . T
H o 33865 TR 5 AU BT b B 32 1 R 55 1 FH P B, R T R B AL RS R 7

FEHHREVLRE M 5 ZEE iR A — R EE A S “ B 35”7 (encapsulation) , 3 36 2 7E$
BEETm ERAHFRFECETREMMN SR, HEE OSIZERANEGE LHSHHR.
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) 2% fp 348 o 0 B K AE B ot MTU (Maximum Transmission Unit) AR AR . 240k 2 %
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TEEBENREEE LW ERAE OS] HRA S B M HMINTT . 7 3E Ebrér#E TCP/IP
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KREREREW, ENRREESEM P ZEAN—RIIHL. ERITZMWHASRAH/R OS]
PBERUAR AR B AL HE SAE R . BTLLE B Z R TCP/IP hil SR A B R4 ., R A5
Z B EHR TCP/IP il , S AN ENEZRRE 4 B BENA . LHEZ . . MRZE . M%&
BOE. "HEXLENERAEWE EEHEX & ENARMETREYGEET TCP HiO FAT
$E00 GEat UDP B30 B8 1% 5 il 55 GX BLAR B 9 mT S AR 55 » T SCHE R iR s 7E M B 2 i i
IP Fe ARSI SR BEME T 2 & Fp N4 A R, SCBL M 48 19 B3 . o8 T (8 T 38 % 5 BB 98 #0155 bR
P& BR B, — S H R T —Fh 5 BB K KRR, BB 5 )2 il i W4k
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B1E HERBMSER

XRS5 BN SEER S K26 FTREEI6E.

DOAE. NARHREABRZEEENEREREHFHFE. NHBEACER BN
R T T B (5 B A8 8 42 48 4 L T EL R AR O EL ARV F 9 R E AR A F P AR (user a-
gent) , K 58 i — 4 Ry #4718 X A B LM {5 BAc BT n i T ge .

()BEHE ., B5RATEV PR KEE. E R K E 582 06 AR E 8
S, BT [ B A 1% e X TCP # TG 3 52 04 1 P BB #R i UDP,

(DMK Z . LK 7T N4 25438 W Bkl (IR EHLE 5 2 L T k- H B 32
RENERE

(ORI Z . FABEERZ I0E 5 256 75 45 2 28 T 5% B9 8008 47 41 %5 T (frame) , 78
VA1 S0 445 A T ) % B b ST BT A TG 25 A A5

GOYHZE, YWHZHTH5 5 EE R AR LA . 5 I H (5 3% 45 7 48 SC Br i B& %
K HEREA LA, WHEBELEAL KB EREFR D R0, LR YR %K H
R 17 B, BRSO A0 TR B X R 1T AR 407, BB R A S R A O 9 Sk T R &L
FR T B LA B 45 A B 4 ] 3 2

XEAE-NMERESEE LS —THNE, KRS E 0 BE A& X B 8 A 0 st bk 5% 26
ol st ik A FH B R R -

5. b F 2 « B0 7 208k & 45 Fh R 4 3 (message) , i i 38 4% (domain name) 3k 3R 7R M 3
MEIHNZT.5 IP Hiht F5HEH;

4, BHIE BERE R R IR SCB (Segments) , F A % 0 36 47 1R 5 2 10 07 FH TR 5

3. M 4% 2 BoHE 4% 38 R 43 21 B B ) (Packets/datagrams) , URE I o #4841~ FE HLAE —
MEEE P R B EHLEMNLE . & . HHEMhsiFENa;

2. BAREE IR 2 B O X O W (Frames ) , {3 FLAE (40 3 0k SR AR IR & F0L, I A F E 4L TP
b hk 55 A 12 bk (el 4 T s 1k ) A Bl B O RSk 4R B 4L

1. Y32 . AR (bits) .

W EE—ERENRS P AEERE AEE LEENEERZATTERS . HT7EHR
A HE AR 45 , 1 o AR 2SR A (6 VA T 5 T T I 28 L 4 i LA R B 2 4 i S ML SR SE B .
1771 SE B X S HL ik 7 B A R B D T AR A . AR GE Y L TE ) 4 T R — P R R T
B % . R R IR BR A B9 s TE DL RR RE 65 A2 RIS BT A B VE R A . HRL{E AR BT AR UE FT Sl
15 B — VIS e . DR M e {5 B &85 5 S e pL AR 2T B Bt . (HX PPN B B e S E R B 5 WY
—BHHENAERY BRRE, B EFERAERSIER.

DR 4 I 244 40 F T S A 0 AR ] < O % SR R TR B, T BB R T RECE 48 LIS R P i . 7
HEHMEG S, FHP R EAARRERER T IR B, 758 (F d AP L5 R
4 (Bl TCP)RARIE. FrUERREWMMSEFER G, 4 B E T REHEE M % Z /i R 5
W, B R BT A A5 I 4% A A M SRR R A, TR E ML R IR B T A ER S S
L hn 7 48, 2 T BE 8 {8 B 25 ) L FE 7 X 18T B A0 I 4 s AT, ROKTRIAL T W48 R 454 .

. E L _

HE AN E R BN PR A EE MR, LR REANMER.

H %8 (bandwidth) Ak R EE F M ARIE. B RGES M RA W F 5% E, 842 #kak
(Hz), TEHBEYNE R, EHX NG ARERBFEETEEEN “ SRRER", LA EK
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RER B M

B RD b/s (bit/s), B3 F R 55 B0 B Tt B Kb/s(10° b/s) J6 48 # Mb/s(10° b/
) AR Gb/s(10° b/s) .k HAEP Th/s(10" b/s), W EEXRRE RN, K,M,G, T £
10FE., MEFAERNGEHEARNTAMK = 2= 1024,M =2, G =2, T = 2Y,

B E (delay) J2 45 — N4 SCE M 4L I — A B 4% (19 — i 45 2% B 53 — 350 T 75 O WF 1] . Bf 38
$5 3 B4 . M BIE = fL 4B B IE + % 2% B FE + AL TR AE

P 26 I R AT 2 R O R e A 5 1 A4 1 T ] B

A= o b R
3 2 v, T A5 3 v 7 A 6 — 5 0 S T A 2% A B ), B

- it
W= e ok L AR

Ak PR e S S HACHE 1 BT H G5 m N A7 e A T R AT — 220 B A0 T8 T AE 9% BB 1] o Ak A SE
F0 < L A R T 0 4 o 2 B Y

TR IE 5T 38 R WF— b A o 32 A7, AT BRI A . S8 R BT UGB G G B B 4
R B i ek AR AN R PR R B B b 5 R R, MR AR 45 8 A AL R e
SE M) .

1.1.2 NMEEEFRESIP N

1. W % & & |5 A

il E R REE MR H B TG TR VL4 89 & 8 (B2 bR b AR ie R 8MNE 25
HMEFAEERKEMNFHNYG., SEETESMARKMPIL., Andrew S. Tanenbaum ¥ %
B2 B X SRR ESS M EATE 12 1.

(D M4 A A iR 55 AR - A ) E B iR 55 W A E MRS .

() PR : Hedn TP, IPX,SNA,ATM,MPLS, Applei Talk %,

(3) Gkt J5 A (4] « J5y 355 9 7 2R S ) etk 368 e #6062 F T A 17T ) 9 T SR FH ) k3 R
BKH .

(D ZHEAT B ARG ST AR,

GYAFHK/N:BAMNEEHAEBSH MTU R,

(6) iR %5 i & QoS(Quality of Service) : $iﬁjﬁ*ﬁﬁ$ﬂﬂﬂﬁ’?§

(DR TS RN A FN, UREFHER.

B) W=l - MW sh 8 O R R, SO A2 ) F B, o v BB T i o #E

(P ZEFH] - WA 2 MR JRED, 30 il 4040 55 .

(10) % 24 R AALI % 5% .

(11) — S50 . AR 49 8 B E RS .

(A2)18 #7 AR EEN ] $E o dH FRFV, ERAEAICH.

ELHX R RN ERE, AT EMNRE LEMNRE., @FERE. XERETETA
FEZK. MmEEX EWEERRAEEMNEZ ., Wt 5A L2623 RN % RS, 4
IWHEBIMMENEE, MEZUTHERERELHAMENRWRBEERFSHO P, N
ZU BRI &N RR T LGRS .
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H1E IREREMEHR

XETETAFRBRMESSEEMT .

)2 : MK (gateway) , FIRSCBLEM L B4 . Bl Q#5462 W 56 AT LS 4 TCP i £ # SNA
HEE TN FH 2 R AT DL B RN B R

P £ )2 - % H 2% (router) , FI R SE L % 4040 A0 2% 0 R 45 N 4% T 55

B 4% B JZ - RIAE (bridge) (S L (switch) , 52 B JR) 4 X 1) 4 72 5

P FLZ P 4EER (repeater) (L 2% (hub) 58 US55 MK &

FE:HTHERER,FLHE K TCP/IP # G M%EE AN BhESE ML, L
HEMKH Windows #1E R4 b, BLE TCP/IP ()& MRt . 75 B B0E 69 M %, SCFr b 45 B9 3t 2
XF b H % 0 B B AR Ho bk

2. M4 T i% & L

PR A R B 2 S TP BRSO R X S R M M 4 T 2B R HARMAR . BiERERM &
Tof 40 2 A 2% 1) S 49 PR A R R B WL AE FE 14, (B R R TP B DSUR T LA ik X 2 1 B 45 57 19 T 4% ik
Y P B REGFERE NG M%, EE 8 TP PR B % M % H B 1P ™., X T
WAL B AN EE & BERE ML SAET . B RE W% Ll —F.

IP #p il S o M BB R AW LE . TP VRSB S . B OB REIR, B L)E
RAG— 1 IP B4E i, (8 AR HE MY 2 5 EEB AR FE.

TCP/IP (k& 5 TP thil e & F 1387 3 il - o ik % #r P il ARP(Address Reso-
lution Protocol) . 3% #h 1t % A7 901 RARP (Reverse Address Resolution Protocol) , Internet
il # S ¥ ICMP (Internet Control Message Protocol) ,

B 1.5 B RixX 3 AR TP B K R . 7EX—JZ , ARP fil RARP 76 & F i, A
R IP & EEMFERHEW N, ICMP BEX—Z/ L5, H e EMH P i,

BAR | corNe FTR SMTP®)
- TCP, UDP
ICMP IGMP
R 2 P
ARP RARP
R4 ] 2 HEMmMEEN

1.5 1P RHEHBEHN

IP 2 TCP/IP il i B A B LB P, T & ) TCP,UDP,ICMP & IGMP % #& #5 LA
IP B4 ek XA fa . TP BAE M LA — AL AP 46, Jo BRBHE X . — - 508 41 0 088 K B R
E » BUHE R A R/NBOR T R SR BRI N . K/ e] AR B R R A TP AT DUGE LA RN A . 2
5, R AR BAE M T AR E R AR . HAT. B 2% 2 i IP AR iR dE, EN114 51 2
IPv4 1 IPv6, J5 & ZRIE M2 . BUAE W45 E7E 6 B & 1Pv4.



R E B4

3. IPv4 #53R C
IPv4 # CH MAFE— 20 FH M BEET o fM— el ZBRKERN &2, nE 1.6 Fras,
o1 2 3 4 5 6 7
ez | o [T|r]| c | Hm
H4%0 4\8 16 19 24 31
(| mia [wamkn]| moxm MK
o BRiR bRk Bt
EE Hr il PR A
I P
KE L H #o1P it
EES i e

B 1.6 IPv4 B9 SCH TR

(D) A (version) , 1 BAEHE & T W — S i R AS , LU AT LL7E i3 47 A [R] R A 10 10 /Y
PLES Z B AT RRA F e . IPv4 1 IPv6 BP7E AR~ MR (E R 4 B, RR TPv4,

(OEHWEEAHL) , WHALMEKE A4 F) . B/NR 5, AN 15, BT REK
H 60 FA5, BIRE IR ool 40 . ZIBEEL 1, RARELKEEML 32 NFH. s,
Xt A 6] W I, ) 4090 K4 40 B 4 i B b A IR B BT, 40 F R BAKET .

(3) % KA (type of service), RFENEFTFNERTEF ARBM RS, Al R A F
BEMEEERGEMAS. Fln, Xt 8FiE 5 B R R A3 X SO T4 s s
HE, WP ER 3 LA KR (precedence) F B, N OCGEH ) Bl 7T(M K& =il /041D . JFHR 3
ARIR (flag) (74 B /R FER F B A4, ENT AT EVIEHEU 3 THER P E &k
Oft4. BEFRMEAEX . Bt b, X8 F B V5 i 28 78 A ok B KM B AE K ) T 4 R
A B /)N T A A A R B 2 B R AT R . SEBR b, E AR B AR AR SRR AR 5 2 A
FE.

(4) B K JE (total length) . #53LFPAIE T4 091 B 2Z M, B Kk 65535 FH. (HAEIAR
VFiX — b BR B K R B T IR AL O 45 8 ok B K I B di )

(5)#riH (identification) . FAE ik B 8 F L4 & 1 BiE 1 7 B (fragment) J& T B — /> 548
. F—BIEROFAE B HRMREE.

(6) bRk (flag) . rEF B G 3bit, HEIRAMWMEMAEX.

WS FB B ALiC F MF (More Fragment), MF=1 Bl %75 J5 B & A 4> Bt i %048
. MF=0 RARXERE THEREPHRE 1

Pria F B P (B ) —fLich DF(Don’t Fragment) , 2 X4 DF=0 0 A 2157 B,

(1) K@ # & (fragment offset) . HHA B ELHBEROMNE. RTRE—14E
LA s — A BARIR I TR AR 8 FREEGE 8 FW R — DA BRBN., REA
3L, BN BIERREH 8192 4B, BUE M K B B K WA B 65536 F 47, th B K 5
MERRMER 1 ADF,



B1E IRERBMNEER

(8) 44781 TTL(time to live) . J2& i 3k BR il 4> 41 % A 4 31 B 28, | K A7 301 0 255 b,
I AE T AR EAR AT . A HE R B e 28 P HE TR et ] G BA T B A R e, S bR
Eo BRI R ERRE . MR 0 B X — A HEF MR EN R L EE 4.

(9 B (protocol) , #9145 2 3 e 2 A4 S8 4 2% 48 R — M1 4 2 AR, 7T BE & TCP,
W7 RE R UDP s HAh ., P45 £ Internet PR 2SFHME—, € X 5% RFC 1700,

(10) & # KL e F1 (header checksum) , RIGHIE IP 4320 3k , - 55 5 5 I b % dol 6 00 00 B % i
B HAEDE AR ED MERE— BN, ATERRE T .08 H Sk
FIBIEMA TTL MR 1.

(1) JE Hb hik (source address) F1 H ) #b 1ik (destination address) . #§ B & £ #0348 4% 49 V5 A0
H i hE .

(12)3% 7 (options) , AR R —Fh A, (UM LA )5 e A AT AL & A B P A 1Y
5 B, o] LA 560 % Bt 22 il fh i B A8 vk ﬁﬁﬁﬁﬂ%’tﬁ%ﬂ@i%@’l\iﬁiﬁﬁu—/h?*ﬁ%
NG, REERTGERE - F VR KEFR, HER— 1R HEFT . EIE LU
AANFHRMGEEOREH, HATEX T 5 Ffhikmi.

4. 1P % 3k

IP R SCAr i FH R b bk 2 TP Mbhk . FBTiE 1P bk B 44 B — % 2 7E Internet ER EHL 5
B —/~ME— [ 32bit bk, 7E IPv4 & IP stk il 4 DNFEFTHER BERA A "R 4 4 10
HE B BA K 255, X R RN PR SRR B B e E A
%A, B0 IP #ak 11001000, 01100100, 01100100, 00000001 ¥ & 43+ 3k i 7R & 200.
100..100. 1, TP Huht#i s s BIFE 2, B R EMA R - F—H A RNES B _HrEFINES.
SFHMN—A B BER A — B 2R — Bk (hop) , EMEX L EHTH. BERXEN
Mk, fEARE, Bl EER EHMEIL.

IP ik ) e W) i 2 o 250 . RE BRTAY LRI M, X B, 35 12 4 BR 40 25 A9 G ik
AR 1HE B AT A Ak 4544 , 1 B X AR &S E /R A . X Smat P, A 5 Ktat, inE
1.7 Fron o5y Bl A 265 E 2.

AZKHuht, H 8 MES , MESHAL 1R 0, JFHEE 24 M ENHIE. FH—1H A%
ML FTLAE 2 —2 N FEHL. ZRAER 2 BE K. FY AT H o, RET ZFE
PUTEERI NS, EVLb IR 2302 1 B2RARFat, X EBAEREZLDFEH
e, M, BB EVANB EERE 2,

B2ttt , AH 16 fi MRS, M SR FFEE 2 2 10, /T2 16 AL EHS . Hit—1 BN
HATA 2 —2 N EML,

CEHbht, A 24 (MK S, M-S I 3 A& 110, 5l E 8 M FHE, Hitk—4 C %
Ml A 256 —2=254 1~ EHL,

D 2K Hb b, bk B FFEE 4 (V2 1110, X 24 & ht 5 7E 5 i .

E 28tk , L 1111 FF3k ik e hk 4R 88 0 AR H .



