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L NS :

PP R Tl
M- osrERe

MR dcE L. 4o m Cphysicald 14k 0600 45 6 8 0 HHIFMNIEE. %5,
SARSE I (data link) BB T W doa g . B M Clramer, fiiihiod



F. B EABMEITTETERESE FMS R KRR BT RERsRL . 2
MR ER SR EELAT R, MR RESIE. 88 (nowork) BRI il 2R M
BBk, R L. DAEERA M Tl R A S (packery WA RM, 2
WENINER R -EW, SN -EERA M TP ELi. S45EEN mE Rl
fiFsE i Em £, &4 (rensport) EEMRINES TR ERSENG. FH.
YERABREBECARE SH L (message) BB HEM, EHEMESEEF D ER
SEEL BT« o A7 P o e L R iy B A AT

ET LA -EMELTRE - SHEEETZREFFREHN, TEHRTHZ
-, RFHRDE BLE. AREEM (appheationd JF . B R EMUEEE LR
Brid ¢cHTTP) %, HITP 2 AH M Rl = fF Web i 45 3% (835 i1 Web B 5 28 of
i, HEF®. A7 (presentation) BEXRFHFUERERAWEOHRL. Hin, B8
Rolafe, 2 REREEE, RECHERRGIEHRMAE NN, KENMREIE—
MM, BE. &4 (session) R —TGFm. M9~ B 5% & o A
FEHERET—E. M. ETUNEFRE-TAESEEHPESE—EN—TF W
- B

1.3.2 EREEREH

FRLEE b AT O B TOP/IP (S8, W TCP 1P REME 1 £ 21
e AP 1- 04 BEAR L P05 By WA — bR k. DA P K R A MR MR O GBS
MR ARPANET %R i 4. BI85 08 0 ARPANET il dh % a5 M i MU B (AR-
PA) Wby Etay. ARPA KL OC[F [ RG A0 T A2 48 202 —., 78 OS] 66 R A5 th BLZZ A1
[HEFF B ARPANET SEC 840 T, #AESR e E R oSl 8 560~
o T R

|_ rrr] rre || n | | e

| TCP | upe .

L | fi!ili.lm:
| "ree | vop |
= — |
el ."r xl | R
| NET, | | NET, I e | NET,

WIS MRS TR, R E
100 M i ST TR VR § ] S

IR L OS] BEREFR e REEE AT T, BB Ll E SRR, fERIE
EREMMEEL. &aih NET,, NET. %, 50 EE B, oot by eE e 8% aE
RLEE ) BUEcfl CnFIss ol S BEE ) MR, Man. 1K AR 802 1)
WiFi fiE) SRS B - U phg kg R el M & LR R Mk E
b o T L WL B E E S nternet Protecol, 1P, 35
VEREE AR SUR Rtk U A S TR R SR S T R R R
¢ Transmission Conteal Protoeol, TCPY 810 /& 45 4% 8 940 ¢ User Datagram Protocol .
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UDPy, TCP 1 UDP Mk kg FER F 8 08 o o iy & 58 £ 00, TOP 8008 ol 8 5= 3 i 65 4
LITOP 3h 2L o] (v B 0 60 15 G 1 8T ¢ SE 4R Cdatagram b AT 4L A WL Dol & i) fEl
fHFEEEEE. TOP 8 UDP #in fBrfE & 804 (end-tomend) fledd . 50 By BE 0 15 66 B 12
[ KF: 1 i

TEfESE LiEtr T AR HPE. W HTTP, FTP., Telne %P & ab s #08 ALE
G BFE (Simple Mail Transfer Prowocol . SMTP. (08 AT i aT il 5 8. BT
T i P Pt O L O Y 22 () W ) A P AT A D R s R A ] Ww W
HHE {0 Firefox, Safart, .""Jl‘.'l:-\.L'-n[u.'., Mosaic, Internet E:tjj:ll::-n.'rl WL'IJ.IIJ::I!E'H'H{F hhl‘
Splp A A . ATELRE Bk s i R P B — T B Web B9 RL -2 0. IR
REVIEFSEE WD, HTTP, f o RIE — 1 070 8 o5 0 1] i AT A P e e 1
ELEES R, Wi, FTP &/ AEL8 FTP Bdd) — M #F .

BTE T fE7E M S a9 A0 o ABEM RIS R R b L2 S PR SN H . OF
Het B R m R Ay o iy e Rkl 7, MM HEERIFEBEEE. B
e RN, 1PRE (B RERMEEY RS 2. [T e ol 8 e FmE L
R,

HEMERSRE =T AN EE. W - WE -5 e, MIERESER0EN
Fef i g ar B, DR OT L E e i ! A M R . i TR TP R AT sy,
S b BEFE G OT L fhoa DT A0 £ 1 R 5 AR A OT L o i Ras fr e HTR A,

B, MR FaERE - PR, ReRE-- e RER - T}
L, R, AMEARCEE LRk TiERSESE AT, RE. IPEESE RS
Hadh . A FE P S A — R 1P R Ll B e
A~ B e I TR PR — B R A (A . REEE. M HLEY L R 0 e S
AR PEREEE S FEE P Eh e, IPEZF. X HERSH LY
AR T EAY PRI A . ML 1 B SR A0 a 0 T R

PSS aht (AT REE L IETF o RS - T HEHR: A TH— i
il EAE S EMSRERSRD. £ - THUEFETH - (M) mRE
ALY SE B, ok TETE F HT i RIp 06 o 2 04 G D PEAY MR SR, i B W A7 B F (3 0
FEEMAY FEOUREAE A S AL, U T S0 Ak A T AT T R o (O e . R
IETF S:idl &S89 T th Lep oy )ik,

HNERNE, Aok AN EGLLE Lah—H & L TG AE,

[nve Clark

Wit SRS REEHY =K. EFFRHL “FSE" B —F AT E

&, YRR LER ) H, S oA EANEE, SR EER

MERRREAHS. AXEHIHRFEELR. wERY TS F&. CRFHH

Mgk mridid bl L LE,

1.4 ZCHRE e

VA ) ML AR ) O ) T S G R T O O 0 15 R
Hre HEATE AR FNLBAE 4 T 30 TEAY B 10N FAR LI IS O RN O A O R T R
T MG EE . 2009 FE AN T PEE I AY A B EY 18 2. T R AT TS R



U B R LS P A T YR IR B (R - R AT . HER
il i T A A T R W R T AR R G TR AT L s AT AR B A . L
TR ERG “ROS R, ST L R b — - B RE. TR W0 G R —
FIAELL S AR LA o A, ki, MRS, TP Rk, %,

B—tHEEE RGN IR ELIRRER I, FEirRLEEME L &
EPH. MEFIETEE, WS, 8RO S B B Y
Kig. HLdE(TREE L. AMEsEbieg, Tk, N¥EATRILSE
SRR W R A] (R WA . L] 00 AR 0 e A
e PEAE, Dt YoM BRI R WM. B T PL R R
. i Er S A e R

ARSI REBELER, SHEEMCEM Y ERERSNS. WAL 8%
L. &SN T, 0 EFr T A0SR TS T4 8 A0 f i
0. LR RE T LR A R s e

M Ee R, THDE AR RSN TR, BRTESE
TR — T TP VAR 2, BR A T2 4 3 5 B — 1 1y W B i
il HEELIR ) & FRGA" SHFERERER AT MAE. S 4. £5 48
(PR |- P 1 P e e B, o @il W R T (T SH P IEN S,
[0S R — TR g P& S 0 W Al A0 . WO SEPE AR AY L AN . A Il S 1A a6
CRCRIGA L) fE - T, S LT AW F

141 ERBEFERED (ElEFE)

S P A T I . R B 0N 3 1 TR AR . o T R A b R oy B P R Y
O S A B R R 2 R . T JL P BT AT G YN S A T A L I R R
SERY sk, PTRLHIITE PSR R AT ROl —ERAY R TE SR A Ea MR T R
SR fEOE L), BT EE LA R R R s A A s o  Applicetion Programming In-
terlace. AP

B85 - A A 0 A AT L 1) o MR AL RS AP (T ke B e ). R
G R AR APTET CrTEEAS R BRI ] Bl B TR R A L A
R D, EHFe (socker inverfaced FEREGEH . © 0B oh o A5 A R A HE
B Unix b P52 00 WTRLEE JLOF- B A7 47 iR iR | I R il A vk
FTARE LU G RERENY » 0 Jave SE4ESFHE, e WM — API D987 B HEFFF IR EE M
e RN S TR R, TEREESSTH TSR R R,

i R O 2, A iR e, iR - SR E (service).
AP DA G S A e 5 e oS o 0O Y FH AR 4E 5 Cswmeond, SRS 3B O ORI RE B 6
AP 5 SC% F A R 4 0 00y S e 04 53 Bl s 07 o 2 o i G A 3 e 1oL AR 0 iR
OF 2, 6 o] GE N T e L REEE NN E R A IR %, AR R .
P e B )

LR, FHTFHEON EENERERF (socker), PR EIE SO B R
PR TR P A e . A F IR 0 Lo, ST
P ek, ol FFL AW AR AR H . BTk, JE0 et g
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TCP o (o] (P 45 5 .

PR R A I F R

int snckel |inb domqin, Tl TypE. 10t protuend )
EraErad T2, FELEEEFREOETFmERM. RolifiiddsmEihi
B, domain SHAEE THEMBMBITE (family), PF_INET EnMHSEMMEE. PF
UNIX &5 Unix Tl 0GE. PF_FPACKET &R MIEGRIMEEED (BE TCP/IP Hid
B, type BHRWEAMAEH L. S0OCK_STREAM #55F Wi . S0OCK DORAM 85
Fpakdf. HoamimmiamRE. i UDP B IR %, protocol & 8HT 005 6 A 00 A
M, TERAIAGMF P, EEHES UNSPEC, M% PE_INET f1 800K _STREAM &
¥#Hp TOP, RE. socket BEERI AR E8E T G Chandledr, BIELF S| RHEE
EEE AR ET. ENEREEE NSRS ENR T8,

F—HTERBETHEAREPRERESE, FREEENLL. EHERRITLS
(passive) fTHF—REHEEFECdaFESEE, BREEF ST ED v EE, Bl
Al 95 2% W H L F =184 -

INE bimd TAT Seckel, Struct sockaddr * adéress , tob addr_len|
iot listanitnt sacket, int back log)
L ACCEPT{VAL SACKAT  SEruch $Ockaddr = addressd ant * Addr iée)

BEE L. bind RIEH M RE socker THEAY address 85E . & bR £k o
cald YK (RFH) PIMSRELE. 8, EUHESEMBEE. address & — 565 )
Fak0 TP bk F TCP SO S oy ¥R es sy, RIS 5 %00 Bay. &0 0FE %
Hitr iRt 8. TR —Fh 5 g 0 (demus key), Fiaf L8 L3 1,0 S50 5 s &
—EEWE TRARFN KRN EE. Mo, Weh IB%EHER EM0 80 FEEEE.

BE- Histen BFELENREMERFEMUGEL-FIEMAEE. RE. o
cept AFFE B SHITH, R TRIERE. R SSERAE CEEEN. CRaE
B —EEEEE, SR - SR F A A8 (new) BHEF. B H ad-
dross SEFHRE SFER Cremotey BS5E0MEE. E8. Yaccep SBE. SR E
(o B S R S OB . PP RS 0 T iR AT T fF LIS I accept i TR 1E R SR

EEFS, WHERMTE3 (aorived 1T, RN, @MW FRERSEE
o1 T 0

int cormectd imt sockot struct 4ockacdr * adcress. Ak addr_ Qe

A S AR TOP 805 A [l e g AT LA i AR, iR AR e
Fo address P S ES SHMME. Kkl Frmdli AR is 5 aaht.
i bE s A . T R R o T M g ) W L. P — R
FRLEH CRIETaE L 8 e 55 L A s T BT

— EUE R o R AT AN L T T T A E i R

int Lendl smt sockel, char * seEciage L mag len, int Flags)
it recylint socket char 8 putter, ok buf Jen ind flagss

BT E S M socket I % ik messape. W8 P8 F AT EN socker IHEYCH R -
Wil AR E R bulfer. ST ERIE R — 20 Dlags Se b b8t 0 F i Y L
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Afe, RAESE T MATE S/ MESRIFEMEGM, ERFHHAEEFREOE
TOP ke FREFHE . XPREDEP C AR Uox MEEOEE. FLfE—d®. 1
R —a e L P A SR E RS S L8, ER Unix
talk TEPFAG— TR R A B0 T B0 R HE TR

(- R

BH R EPRTE. EHcRLEMNAFHESEK. WA Unic BF gethost-
by P 5 T (L 0 B TP MG . 805 H a5 10 1 1 B 00 Mo A B I 4
Caind, R I TWMEHAEBISHEEEESREE (AF _INET) i, Eixqf
FFp. RIIE TCP RO 542 fERENMR# MO S. ERFFRSERAEER
o 8 # g B 01 55 By IR R ALRS - A A0 B socker B connect, — B connect 8 £E1E [0 .
HEWMELT. FArmBEREEREAERA. RIEGERAECEEERETRERH &,

fipel ude £9Ed318.0

Pineluldé fpiiTypsa. b
#include <iwudgoches b
¥inglodp fagtinetsdin,h

H1nd | ufe Castdb. e

fetine SEEYER_PORT LA3¥
pdstire WAT_LIKE 256

imt
malnlint wrge. ehar & 4rgvl J
|
FILE =1p:
shruel NMostenl effE:
Steud? anckddde_Yn wing
char shastl
char BulflMAS_LLHE |
Int i

i Earge=—21 |
hasn = arge| | 1z

[

R
fprintfistderr, "usage: winples-talk mostyi®);
exlbL]is

)

FaotranulateE host mame Inlu peerts [P oaddress «f

Irp = gethosbhyname! hostl;

b 4Rk |
fprintrdsbdere, “swinplée-Talb ) wnknodn hest: Toin®. hostl:
AL RE

|



& higl 1@ addrese datay strucbupe
brevod ichar « @68, sizear{sinli;
s tn_dTamily = AF _[NET,

Beopyl np e de_addr, fehar si%sin, ain_addre, bp-3h_lengehi;

s gl o= W] WTRVER_PRT )

= BCT 1we Open of

Pl = snckeld®F_IRET. SOLE_STREAM, ‘O3l « 08 |
parrorl Ssimplox-tul by wockel=):
e@itl1h:

1 icpnnectls, istract sociadar «ilsim, alfeofialsil «

|
perror] *simpies-Labks Camieci™iy
closeiali
edltill:
|
fo mnin leop: gk and send lines of lexi «f
white (fgecsibut, slzeafibuit b, atdinid |
BT [MAL_LINL-11 = *38";
len = wtrlenibufl + 132
gendlg,; Daf, lem, )
i

2. R
MR R T B, R R MR SRS R B R A Qe 0 (SERVER _PORT)
{E B A o0 1P bk, B (e B R O] LR A e e LR e P Ml Ay ik
e, F—&. BHESMTHSITHEEOHGE®R: HlEEy. SEHlER b,
A EARCRE . RS, ERMFSF kAR B EE. SR TR
AR R U AL AR AR SR FE T .
Binclude <stdio.bs

BincTude CsyisTwpet. hix
Finclude Caypndsocketl bk

Binclude Continetfin s
it lude fpetahli hs

fdeiinn SLEVIE_PDRT =432
faefine PAE PENDING %
faef ine MAL_LITKE o i

int

nEhjiL g

LiFUCE saokaddr_in wing
thar huf[HAY_I TRE]

Il Dasmi e

[T S 1~

&t 18 sddress ditle BEroclure =)

P g

i



il -E TR trutl sOck3ddy sakklins Lieniy 4 831 1

1.5 f4ge

CLdir. i@ W R MR i, SEM — TR . R
i et dod JE o BL R A G B ot I T e ol AT R T O i R G
. f -GN EMREE . RLEER. FEEhE", BRETSNL TR, B
(Rl e R TRARM ST, (MR, T B o S M A P T,

1.5.1 HEMENE

PSS PEAE A MRl e Ik 07 ik . F L handwidih) (RN E L F (throughput )}
fed el (lwency) CURRHIRE (delay)y, FESAY T 9F B2 75 — BERESE (000 1] vy B4 45 B ik 1
W, M. — TR I0Mbpe, SRR BRI | T T TR, TR
15 o WA PSR T T T kR R R e R L RB AR, M. -1
1oMbps R SE E . (6805 AR O s,

MLER U DOl LA AR A - TR R e, AR AR, W E S
- R R A R e — R RS R M T, EyEE, 25
Fh. KU FIME ) R TORMEE . RS T T T R0 ELBEA . RIOMDAER R
OF i B B o] L EEa i LA 8. WA oTH - s i NG ~SE IR R, .
(% IMbps (96ERE o B 1R85 Los 000 00— % OMbps BYBERE Lo 8 9 1£45 0. Sy
W W 6 T, AR AHERCIE AR R A TR S ., R, R



o Fip

Ko BT R PR Py G A A R PO A e R e 0
] R BT R AN TR

T
o) KE 1 Mbpef G ATH IR | Iy tps )

g
b k42 Mbperd s SO HER R (B HRO. Sps

B 116 ORS00 AR Y L T LLT AL - 0

GEESES ]

WEaEER

#E (bandwidith) f#&=LF (throvghpm) EFABRCHESEH S H 7, B MH
ITHHKEBEEGF ATt L, ETRHRwHR s eadrdl. $#1&
EEfN oI, F4. FEASHEELRRHERANEL, AodaadEan, £
0--3300H: SN HAEE, DAREEHETH 30H— 300Hz=53000Hz, R G #
HEEL—REXIMATHH: AR H. MAETHEHESHESHEN,

SEMNULAEERNEEs, —AEFER LM FS O, T4 i
SAEE (dava raved, FMTUA - U AADETLE I0Mbps, E2. ML TH®E—
FHAWES. FEAMBLATHFEHESPE SRR LS R, RIIHATHS
tF-—HEzEF - EHOMESE (mcssured performance), W, BFETHER b E R
EHEHESHEA, b—RETH IoMbps B RSB AT AWK A5 2Mbps 5 Eo¢
., GRERF. —FENIHEFREAEBL 2Mps MEERE -G ENREHIE,

e B{IEFHLERAAFELEE (requirement), TEREFERLEHTHFEEM
BrIrEPERAERE, XL GHER, ETEHEL "HEARERS (BT, HE -
BEAEN., ETREEETEENEN (RYFHATHESHEE). Gofdms £,
ETRE—FHMAEENEE. ETESERETXR TR SER,

S -Tm BT REAG R R AE . £ R T — ML R A — B R W E
wagudE, (RN R RINd — B, T of LHE O il o 0T R EE R S B O I IE B S B
iy nE 3E £y ok EERE A AT e 0 Gk iy B . —F-HIF TR B CREAYIES PTRES 24ms
Nk, B0 —aEai ML Ay -REiE B B AE T 2ms, fERENR T, EEEMN R
S — Y R A P A — e T — O L D AT TE MR RGBSR REANE, D
e YyMg il s 8 (round-trip time. RTT),

47 R A e SEAT = A AR A M TR R EE S . R T A AR
BEACF 2 CEIERLEE 10— ¥R I 1 ARG o R b, R ) R .
AT LI e . B R A R o e LA R A A
B0 10%m /s Ol N FEHE . 7 ol A el 0 {00 RS 2 50 0%, T A EF o A



20X 10t mds, M- REE IR RTINS R RS A R e
AR . TR RN N AR A SR AR L (R R S 2] S e L O 8 A A R Y R 2
AR B E. 1203 Wi IR . (ME. FE R L RE .
Latency = FPropagatiorn — T ransmit+ Quene
Propagatiom = Distance  SpecdOfLight
Transmit = Size/ Bandwidih
Her, Distance BEEEEFAALEREE. Specd{MLighy B 2ER A3 B I,
Size B AHEI A Bandwidth RS GHAWTE. T8, BERHBEEEN 1 HFA RN
WHig PR (AR AR WS, B2 Transmin 8 Queve fHE LRELRET .,
B EE FL Ay 4 SR A 3
W I SRS AR A T R R AT I AR RE AR . R A B ¢ BB
8T, R, AR, M., ¥R 1 FYHESME
dF IR R e 1 FYHERENER M., RiEEkESmShd B2k m.
WL R IFEE 00 KRR 100ms RTT A58 L S5 — P9t By 1ms RTT il
BT R ETF . EEREE IMbp £ & 100Mbps HI £ FEE. EREHE
BE OSSN 1 WA Transmind & B iﬂﬁ#ﬂ?f‘!ﬁﬁﬁﬂﬁ&ﬂ-ﬂﬂjﬁ_
HZF. HIE T8 T R I e —m 25Me e MR, HREME. aHe
k2 [ P ek g R, GLHE . (TIMATHRR SR ERE. b TR LR .
WA 1oMbps, MEAESIE 20 (0252 10° < 8hit) + (102 10" Mhbps) =200 5200 B8 &
W MM Ims B 100ms (9150 L (GG R RS . 20, 001s 5 20, 1s A0
Iif B ] 22 ] g e Sl T R
B 1-07 fba T A Il o 46 o0 T 0 Al O A o i P . o RTT 1 ~100ms 497

13 000
SN0
TN -
BN
S0
‘i 200 | IR R, 1 SMEpeBER ——
s IMEBETR, 1OMbnatlR
L o XKREER. 1. 5MbpebiER - - -
E 04 : IRHEHE, DMt
uty _ |1{i'-1i':'r-rt‘ 1.5Me B -
4 | ITHRR, 1Moyl
i
5
2
I —_— -1
i 140
R T {ms=)

B LOT o ol i 0 SR L 07 O S B Al 8 O] B w0 aE R
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BT BERCEME R . SMbps o 10Mbps RGO PFERE A A Jom 0§ (1B, 2KE, IMEB
RE{Em ], FRETHE S it . o 1 FWm e ool . g
EHENTF RTT. MW 1 5Mbps 1 10Mbps 090045, o T 2KB M8 b -
FRECF), BERFECA lms RTT Bl it B m e b, ol 8 100ms= BTT MEE i 0 m o] 2 6y
A F IME et g ORI, RTT S (ERm . M RTT RE4. 8GR
i e e ok PR

B S R AR {lareney) BEEESE Cdelay o BRI 4 A0 i o
AR — e 6], R — R R R - A R R AEAY R L RS A
RO — M AR B — SR RT I ASnE Elnd . T AR A R B Cpropagation delayv) . i
fh. WATEEGTEN L F oh kil BeAs p 86 i 1 FE IR 1 a]

#2k HRVLEERMEEN. LET YRS ILED M L. G0 REdads
£ F (mstructions per mule) EEE (HP R REMEN Y R MK, Sk
10 25\ —ERTT H 1ms AYFH BN —SHE. WG SER, hT
(EFHEES, BEHBEMES 000 S P IE,  0R b 30 % TN T 2 Ay 100m-
T, BAEHRIT 1 LEES, ERGEN AT 20 000 £ %S, M ERY
ERRERMSRIEDN.,

1.5.2 ERFRER

T MEEROEFRQRRAHA. ATHEREEF TR (delay * bandwidth
product), HIRKR. MR -G EFZEABRHE &P Hil (2E 118,
B EEAH Y TR MM, S RH Y TR Wil
. WA R E N e R ]o

Wi oY EE, MTEEESFEMEENE SR
A o O B B K LR L -
ik, WERIE (BB RER BYT RS E S
A 1E . I A W A G o IO I ) . R R b i R
A pd, A, — R EETRREA LTI, SR EE Y Soms. HFSE N 4Mbps. WIHESE RN
SOEIN? 52X 45510 Rt ls=2 25 | 0% L
#PER G 2E0KE SR, ME . Y CTRIED BREREN M BN S T 20 b R HEAE
W1 — 5 T A YO LI 1 1 T B e 0 W
FA0 5 2 1 A ) 0 D T A A R A . Y T — e Rk R
Fiil. BEEGHEENLSE, MBERERSECE S e FRRLE Y. W
ELEE 5 5 o 0 0 R W - TR AE BT o £ 0 £ R B R
P, BN E R S F R T SR e B RT T R A
B, il PSS i, TR MBERENFRERIS R R, WA
TEG NP W . R R T SR e RTT < 0% R . L i 0 8]
T, #9955 100 [L4% BTIKE) M. Wil WRRLERANNTE o e
MRS T RTT o Bl 5 A 45 F 90— T2 % 8 Bl A 5 I
. AFUHEFRING RTT S, Aa e . RiTEnek: heed
8, HFARKMERR “FiE" &0 RTT (WAREERL 2, @6, “ERIFQ



BI™ o) “REERT RE T MR RO GE [F SrrH o s . 82 -1 B R T — ok R R R
FiE ) 5 4 R A0 s ) L
#1-1 EEHERTHN

HE=ET WE (AR T WA (AEE) | HilESR RATT - W
38 ks : ke | AT Sl
A L e | S Mbjs Siim ik A3ps i Rl
(ERT) -|'.l.’|‘"|||n | 35 Uiiken P ks Liakdh
B[] heF I TS A4 000 kEn T AnGML

#HxxE
IMEEX?

SHNFAHA TSN LR (MB, Mbps, KB kbps) of. HILATEEM.
FAETHE S (i) WFF (byte), AR, ANEZHbbETHYE. FBR
FEF, L4, SLEERENE (M) BF (K. Bto, MEF 28 08, S48, k
FTe'm 10, fien i, MEcRV AT IQR. SE®T.

FMETTATH Mips e, E2hEMEBEGREHHSIN T8 T,
IOMHz & 6 48 BT 1 10Mbps B Hedy, B % MHz & th M % F 10° Hz. Mbps 8 % & #
ARBH IS (B, kbps EFH 100 LB, B—F T, 2T EEAHNLIN.
AFCKE&aESHkb, BHlLEHEHEINAES. hERAFUIZNTELAFTER.
KEPH KAERRIY (K MBAT S 2Y), SFEH—Hob, st &
I0Mbps fEd PR X IZKEEE, 2 TUSEH 10X LSS0 T #1832 X200 %8
Hdt, RHEFPANABERERE. B SR,

BEXFRFALT. ANMadF0TEIFHHESARE. S2THUEEICES
TEMAMAFRELIZAPEIREE). AAFRABESKYRE ANEETLUE
REWRTHE I =FH10kY,. Aead %G RE, U TFTRUNBYASERETT,

HTELEATHEEHE, 0= IEX2FHY - rEHETHEEYME—-fTREL2E
i, EAEMEAEHEEH. Ims MERT -+ EXAHRTTH ST EMMN, &
W—HMHT, KNE A AR T E R LGSy 85 WM 48ms # o # 100ms. B
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i, fMEEF AR rhE NS EOENFEtRey, SUHEIICL 2
FE-TEARER R SR EY, TEAALERLHR, FEAFHEFERER
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SHEERRE L. WA R . EPREEN R AR R bR AR P AR W F — (next)
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b o 2 BB (o] e o o T T R - M LR, 26 T SONET Mg iEm . £ &k
EME LRt miiEn =g,
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W TR A S Al - MR I SRR & SONET 8805, H 0l i i 5 6
FIC B S,y Sohd e ot 3 (T SONET o782 (R W 555 @188 o . 3 4 1 (R &
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Eoal, [LEERAATRIE R 127 ey, HebHIrEM LB 0 BT, HiE, SEERKE
WiThlEWEI AR EriES. HEdriEEi .

SONETUTFEMA A EFE RN EREH,. —TH20) SONET Rl —
AEHMOTTAERFIETT. M 51 84Mhbps (STS-1) B 2 4E8. 32Mhbps (STS-48) FWE,
O ERE STS | fo RS, eyl 3L ETF. R4 SONET bk € & 78 ik
FEEFH., S _rAXMSFERES Wil 125, TKEBEIE. & 5751 #2TF. —T
SONET M B10SFHe. MESTS A METF. BT SONETMWRE 2 30 FH K, HERX
M iE A A SR, 3XB10=2 430, B =1 STS1 WIE MM E - STS-3 M.

. STSNMaHASEH NV - STS ] difsia). TP FEEYREE6H.
EPESR S —Me — . MRS M —TEh., %, TEHET STSN alidsy
SO () IR R LR A T STS-1 Wi 1 e i B ). BV SET 4R A O L 510 bps B E HE
AR, oA R 125, ]RE AR 1N i () R AR e L

IAE STSN (S iRm0 A9 N - STS-1 bl (Eaase STS-1 8005 Sk i i
AR R - T E M STS N RS, BB AR STSNe (c 85
B4 by (concatenated ). REHREEEAPH T ERKANTFRFAM. A2-1288T =
B BTS-1 W ERR - STS 3 WAYINTE . 48 SONET S50 L STS-2¢ i 4~ & STS-3 89
WAET. W —-MHED. HPaTHeER R 50— 155 28Mbps i, 1 STS3
TR TENE R ET® =R 51 BMbps 0.

ST . TR R RERY SONET of TR, B35 i f— i 7 el e e R AS fE M
C il E AT RO ey, W b RE T AL R R R STS | MTTERif RN, W
FEEO A R4t vl AE 2% 8 (floas) B W, W IE WA & 135 fa. ek al kL #.
STS L MG H T STS- I M, MiAHEENHmAEE T FE ST, sifFE5H
TR B P Y — - A )T S i T R e 2 0RT A o A fe e fA T
o B S f] A R 55 (] B VTR it (] e B FRATIOHY .

|
e ET:H —_—
' m - ! ks 1 ﬂu — ---:
;m-:l ;amll & sts | | PR
- S : 1| 9fF
L L
Hdr STS-3e [ —

¥ 2 |2 To8TS- 1 QUPE E— 1 S5T5 1o 8 (B2 15 Wil Wil SONET W
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2.4 EwmaEn

M 1 AP eihe . Wb e R R, . b P PR S, N
PR R, SRS MR R L. (FE R AR LS e L AR .
CA S A R RS . v UM, S FP S O 2 M eI SR EY U Bl R e e oy
= e I o R B A e o 0 b U R AT

ML E R R AR A HIR A, B 40T LB B8] 20 [JE2 40 5
%, FTEME AT HLLL B e A8 2 1 W8 L Ol 0 R e R 7 Bl BRI S I e T
{ Hamming ) FEHIQE - B9[] (Reed Solomond 85, #8420 18 8% o 5500 H) i — b £ 4L
[ EUE i

bt DS —A. AR -ERERK M. HHEMES TSR B
deEm. AR AN, MR R N e O R B
A, MR HFRR D, A MTm AR g i em. BN aE R L
TR )l 7 0 0 e IS ST L T A P A BB L 1 2 Y G M T T
m it i 0 4 44 5 Cerror-correcting coded,

MRS — TR E RN AT 2% {(Cylic Redundancy Check.
CRO). ELFHEM LT Hem TS Ehicb. M HDLC, DDOMP R & 5 S
EiFEey CSMA IR, 243 WRER M CRU Wik, EifigEWNEZw. 8N
S T T (o R R R O SRR AR . A LAY rwo dimensional par
ity) 58 8% (checksum), WHTE BISYNC Wil i ASCTT SE S 2 H (5 BISYNC
T &8 EBCDIC= i CRC Y. i 55 9% 06 85 T 1945 4 B 0 v (1 H

(0 35 b 0 Ay S O AR L R STERL FEMD b o AT S B W E R O R MEAR
WMF. ALl @ LR M, WEE ANy R EAY . WA e
EVTEET®A,:, WERE, BLH bz - HFEFERAERE. SR EEF. TR
MEMEMERTE. WRAMET, B ERa bW EREe IEFFIRER B,
HIFEEMER AT . WS TS 00— R 3 0 B L R e . R
A8,

FEME, BNAERETERFEEFMTE, —BRE. Sh e HHHBENEDN
AT AR, FEAT e (R R R e . P T, AN, PERLEE .

- 12 000 WA (1 500 F W O BGRIOURE - 32 {0 fh CRC . W% & y CRU-32
THR#HSHT. CRCUEZERCERNEW.

2T CLIR A AW T R T B SRR R ) I G R I AR e L. T
JUE o Ol L O e LR AL L S e L, R iy M ) i
e RENHEBENENABEME LS ETT A, SRE. oL AU S R
e, SRRt R AE -, (FEREH MR T Er SR
NMFAEER, SRR RN SR AR T . WRENTHY, WaTkE (R
PEAYEEAE R RUHELE. BARAEWR A R, RS R
Hfr2 R, Hobo M RRGE Yl BEREFHD. METRANE Faa.

S HEP 2o EEE RSO - PR TR AL
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I

i

e e A . — AR, SRR & Bk 8 Cerror detecting coded,
FEH S F . G E AR R LU e el . BIGERE SRS (check sum), #
W 2T 3 D49 0 e 5 T A e o B TR S0« i 0 S 0 00 9 — e 2 e BL )
Ayl Ba o T DU R4S AR T T e A ) R G B RE RIS . L4 CRO. kol
BEFIEHE AL, (M. JET 4 8 2 doak - 6] {1 11 T PR (F TR P S0 4R 5. i JH &
A T Al s A Y S R

2.4 1 THEIFMWELRE

i MERRER TR ERRY L. ENT R —H A —l
WAt ey 1 letE R T I ARE L. REET N a8, Sin. SRR
LA TR R EERRE . 0F B TRl L AT AR R e T O R e A B R AR

HE S A Ao | B R A R A U B s
- B O BT A Y. BN R T — R 1 A [oioor [1]
(5. 8§ FHIEE T RO IR, B2 R
EEEE — T EH P E N RIS E, REESHE. ¥

PR PR AR L, BT s PR by ) oo

o001 110 |1
st L. ATRIGERR. —HEAF MRS AT e AR 1, 2, 3 LIRS
B Eeei. FRXAMETF. RS 2 BERABRMAT i o

4 ARG, Waish P d e bmEiEn “mE we
W" TR AR RE ) Lm0 Jo]

214 e R
242 BABFAERNHEZ

ERTEEMEI N R e L e e, B R R . [
B 75 URC fdy B 40 pr s il . sbde i miltdyihit. 4.1 W, 5.1 W5 2 14
T3 vl A ]

LA 9% ) i % ity ML AR 0 S o 10 0 P T e B RS 1 R AT o i Y
A BEEGALER b ECR R, RN Rbl ROy SRR AT RO . R R S AL S e
PO E I L. WS T T M R R B A, DA A AR
FE R 2 Rl ek T .

o LA f A AR A AR, MITE R AR R BT 8
WS RETE T 16 MREER. BA G GRBNE (FrmE #HEiimE—
A%, MERS A B HOE P R0 16 10 BB Rk ds .

TEW WD, MM — Ho 9RF &, WA, 4% o Wi . YR
Witk Wad . BN E N TR AN - S R, Wi, 5@
1 tEts e R —5 -3 ln. +5 B olol. Bfll—5 & 1010, +3 Booll. B
El—3 0k 1100, ST ATH 1000 F 1100 BY bl] A % a0, WP o110, 9T P i
ey BN ORI MRS R . R o1, E R E M. TR EMERER
CR4 1000 g i B I R 4k 0 .

Tl i BT o P P B Rk A - T TR . B coumt BRI LG (O N Ml
i bl M ECIE . ) B i T OF 4P ARE 53 N HisEnlk 16 {ir.
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b g ahinet bl le® oot

FegiateEr u lomg sy o= [

Wl Ve Ledunt- |
|
ETH R TR o
s wpm & Sab b EUEID
]
e COITE DErurTed,
0 wrill argiang &
wum b= QxFFFR g
LT
1

H
reElrEn «(qum & OulFFFes

EELHE N WA RN AR L M R, EE while i
R 99 if i, dnETE sum (00 16 (0 B8 0 — b0 . B0 2 819 7 1 i i 0 o —
& sum fm 1.

BArPEEEYROGES. AAeHR -GS, BT & e R s
fii. HRETMHLERENEDS R, B, #F - RESSs,. — e — -8
I WIH T HHFRERN —Fol b1, EMBSMERHERTESN, RSEEEED
LIt (Wi CRC MR, ARSI eRE, SEEES, P mERTH
VES A, ARPANET [IAYS Y N, prmb it ot e 9e Fok i Uk 7. 20 by 2 60 e 0 B 3 20 0
Bl i 5 — AR, R R R WA S MR (i CRCY B N

HXEH

WREETN

SHEAEEREPEE (ENAYE) TATREEHSEN, AT EMTRLEEM
it, REH-FHAREGN, ORFIRIERERIME pg, MLEPFEL—
FENEBEERE po. HABEL1—(1—p) (l—gd=p + g=pg. HF p=g=0.01, f#
R0 02, mAERME 0 0109,

FREELEN - THRANE. M- FHBLHEBESEHR2L /D, AETE
BitE—f10000 b SHFTFL I EHERLEHMYE, HEEEFR2ARTILRAN
HE, ANTE LM ER I HEdAEE, 2SR EEl I hdEae.,
i, ERBSdELE R Il (HETAEy, AATEEF, —4 10000 (100 W8 5
WP FrH—r2HABRER 00 T=10 ", AI-P{(Z#) T HHEAFER
I— {]—14- Ty od =0 0a0 904 540,

HFEp—bHER, ANHR—- 4t FHAE L 0ME. TLE | FRHEE
ity RE, R E oA E I REMES. SRS e B
EEXMSAEBSESREER 10 TR0, FESSHP. TGS G LRE

101 -
{2 JLnﬂbtuﬂ—tHEwﬁxlw
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Frils BEfMFfESYN (RPUEESTHEQSGLS o Mooy ¥ 8ok ®
FAE Mt B R L I I M=5X10T,

243 BERLSEE

3 0h 0 R e ) R G R B T R R
W, WFTREEEH SRR N AR TEHE. WD, —17 32 e
CROE#MFLTFWEMBLY - RAHLSTE ARG RGE D, 70058
it EREER T — B AT I (finite field) MBS G Y. BEETEERR. BEME4AR
R .

B, BE~TH REN (HRETERIE ~ 0EMT 508 o+ 1 LN
B, HEmLEsAn, HEANS -HEFEYEMP G- B8, fFMRMSH ST
R BT, RN, —- 8 HdR MR 10011010 3 £ 0,

My =134+ 00X 240X 41t X 0wt
+l a0 % =o'+ !
FEFE . FENIRTELIA M a1 P Iy e s e B e o

TR CRC, Yot & el 3 il b — 18 (divisor) EBWE Cor), Ol
B hEREIA, M, B Cor=s2+ 75+ 1. EEMME T =3, 8T
FRfifilp . “Cee) WP " X7 mEMSER 8 Fdrdi®., FsL. S aeEi
. Clod EEE TRERa] W R R, RN e
P 5L OO T AR 27 A0 B . AR ELOME RO B R W R B LB — . U, L K o il
P = 7 R0 32 g Wy o i

AR A A et L IR RO M) I, SRR R e 1 B i
Pk & . MINTHETRETHErt e Sl sly Plo, RNTEMYEELME
s Plr) BYEM LR ooy R, FRiMEEDM L8, B -SG5
Piry, WHFESEBPRHE S0, AR FeiEiEn Cle) S8 Plo, Stk
O, H—Hilt. WRAEESDERD Pla) el 7RSS 280300 2000 ol
REEEE Cloy 8B MR M — ST al. @RS T 8.

0 2 20 e O AL A B T R R N R o s
[, M, REOER -EHEkasEmL=En. BhERM S R0, FHME 2 B £0H
HERVER. X "B EZWANR", G TER €L TEEWSE &R,
Wi L A T T b e s WA E AR L (W EEEREAD,

» HF L EEEA, WE Boo) MR Coo B W B MEiERE Ol B

o WEL By PYWBCE Ol MR WHERTER BOo BRHEDLR:SCE TR OOy 1 s

« Bix) MLl Coxed Mgt Boed ML Cord B5009, B 788 B MEC

Cod FIESHE. FEAVLREE RS £ 8 ek (R 84,

Bdin, HHA b HER T TR (R RETNMERRE D, REROX A+
|¥ete Dl +0xa" =0 (i -MENMBRET), 0 37 L i L OB
100] GEEE 1101 B, S8y oloo, oTECTRM . S or B o <5 Som s oo i i Bt

HESE A TR0 o B T80 0K B 0 Ak A MLV, TRATTAE o A IS B . 0T S S
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BRe®wS, Filid -rME.

MZ—TF . EAABE— T MEHNE Mo BIMH TS EmA. &
Michy b . fFHEEW Coa) BERE, AT LU F i /26 ST,

1D M ERERENARD L 0, AT BN T,

2) W Ctae) B Tlade EHAKE.

W T a4,

S IR RS Ol RN T HE. RE. ERMRE R Mo 5
AR 2 EMENa R, MATERESS (FERT EIe® o, LR eS|
T A kT 0BT, 2R R R A D i R

FERL ot Hr 58 0011010, FRTAS SR o k. MO9S &m0y
Wk 3, MCRRERE lool1olono0, B C(e) RREAEmA., e ey ST 1. (4
IS RATEFEAMEEZE, S EE e AR RANN. EREFERHENE
k. EE. fERFAE L, JENIEEIREE 1100 BER ELOTH 4 TR ool MREN
A, MESE 100 (1101 REE 1001y, F—% fiddiog
BHAHEEMA P F -0 8F. FE8MAS Ol R —= 100 TTO0 T -— i 5L

SRR EH, AR 100, MK 4 oot |||l
B C100), HEOEF A FOBITHAGENL. o, RAIM M e ||
MERKEHOERES R TSE. R Rit Liely ||
BEEBNRE. l_gg“

WP 2- 15 BN RE AT AR B, RMT R AR o
101, dten] W, 10011010000 M # 101 — 5 a7 1) 8 Ll
Cley 55k, FHETHEERNF G tn, £ 101 -—

MEE#¢WMEEﬁﬂEEHEEEﬁ1MREH|H“5mm;%mmﬁwﬁmr

EEER 10011010101, @ WA R eI, sl

EMIE BB LR el chlepEi R, B OO BREE Em
A, HEHEA0. MER: FHEREC TTRYLSEEF NN E. A SR EE
MEEUIE A By il CBIR(RAT | e Rr oy, GEE S E £ REER G M 8 (Ercor-Cor
recting Codes ECCS,

BB EEIRA Clry MPRE MmN, FIMHRIF. 5FF 0 & 00 2 A Ao o] HERR 241 1Ay
MR, WBREERANERE PO, MRS ARESRRERN AR — T 28 ECed.
LIES R BIRR Pla) +E0), BNTHERRE - WELUHMHAERE Cirr B
B B FHE Poo) BEEClx) B MEHE Y E() HER Cln ML 2R
BEAR OO B HE TG 0 (0 0 0 30 00 o5 ik 00 T R e

~WRE RN AR RS, B SR RR R B =, WRENE
Ciey BPERE —-TNERE -HA %o, BA8A - THEmAY LM, A 0] BE B
TG ECr), M. S8R O RN O RRR . R . T ELuE IR T i
PR Cla) R LT TL3S 20 -

o P R O TRAY E BN 0. o] B 1T T R

s BECe) X6 P20 =mimPF. o HmeT 4 okt

s PECle) BEHT o1, ATERE TS5,
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o (TS CH DT B AR T BEE (IELEAY T L ER. KBS AT e

4 i REEHT 5 B e e 0
EEE R s PR AR Ol b0k -3 FFaty, MAn. Bk ER] CROC-
3Z. i HDLC fif CRO-CCITT. 5 3 REffif0T ATM §rf] CRC-8, CRC-10 f1 CRC-32,

#®2-3 WERECARC #MN

[N CErd
l;.'|.l!|£.'4'- e o T |
[ U] e ol ol e il e e T o o
CRO-E2 ' B che o o o e il iy |
= Cli-14 R R S L
CRCCUTT IR T e
CRC-A2 i b e o s ol it L, it e g (b o s e g s s e ek b o |

B, BEEEH, CRCWEAEES . EE@ RN —F SRS e
EFRAT LS MY, AR g
FTFrEMA MR k. M2 BaTHTHHE
BT MR B AL o b AR, A M A £ 5 RN j

'
L I
il I
L1/

B A ELIRE G I, IR 0
e A . IF Bl b T — L R
WM ARG TN R, SR say, MY RABGFFETH CRC
B CRC cfyifi ey, BaRrImfi MR T Ame, nREEhdrs s
WS ridho—k—1, i, MBSEERADYE 0, KEHENHR R
(1., M. dFElEm:S o +af+o" ENE M2 ZiiH M),

(EEES ]

b AT SR

ANEEHANTRENKESE L EHNUHSS. b TEFEA RO AT RELY
Fu AR CROFENR PO NE . MU Thoid. . ST
MEsaRyENEE,

FHREAL, B LEN. Fitds. ANMBVZFALFRRARE S -8 X,
HEHENEHTRESTOAFH~EHE, SF, A4 THHFEE. CRATHFEE
FRELHFLELSRBENEARE (FTESLEF—LBEE HHES, K. A48
HELPHAEHEER AR SRS, EAGYRLEELEESHILY, Bk, S4&TT
MR-, AT ERTRYG. 2HEATHRELE. MOEEATR TR LS
B THEMERAR, WETERSE & -4 00 ondE

W £ o 0 PR 0 B4 9 Bt 4 W & B 4% (Forward Error Correction. FECY. B % #H
MEkg St niEL "HaE" 50, TTRYHRELEHGHALEE LR,

2.5 TWIWEH
(40— 9 AT T . T L DR R CRC R O 2 e i
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M, RMRAGARERIMINERR. ETEAE. Xk o TR A KR FAEL
PR R LA ) R PR A . EPRE v A AR P M R R L. LA
bt R R e o el T B o S P A e L T o R B S L T RS
B b LSRR L SR i R s T (RS MM

Wi Ay R o] SEdk ol L BB ER LA 4R o sl g . {EL2 05 0 07 S0 R A L R MRS ke
B, SRR, ENEEE b W IR B e . SIS IERTE (4 52 Wb irsh EIEEN]
BoofeE o deh iy, TR RNl R T E R & W H e R
fEbRa b, EEM BN, MiENREHE BB P EN TEEE (W L Eeg
HEAEW "RPEATET7.

ity (e F 7 A A HIL T B, Cacknowledgement) 88 8d Cvimeout ) BIEH 7 5
WEET . Wk R ACK) REHMEES O FEEN a0 s, Fhgd
W F| A . BV AR R R T A . HE BRI ACK W
(piggybacky 8 —f-45 0 2 5 0 o Iy O RGN 1, TR RAY K A R e ik, A2 T K
BT, SR —Er R G AR, BAETH (retransmitd 15l
S B e (a) 6 s 1 B o A8 et

{edt B 68 LA, T g oneh oo B AR O O RS AL ER D B Ak K I i Avmomatic Repear Ko
quest, ARQY, &1 BLll 095 WE = RS FaY ARQ Wik, SatiR, MRS H -1
HEMM AT RAEEAE.,

2.5.1 Eib-%

RN ARQ 18 R4 b-F & (stop-and-wait) T 15 0E - 35 iS00 00 g 5
HERNIEHR—-MZE. TEEES T W2 i Wm0 e - B )2 RS ek A Bk
W kAT EENT . R A RO

P 2-17 R0 B W RE A PO Rl R . PRIl f o el R . R EEGEER T R —RR
Birik, @GSy, G, A L F i E. 82 17a Eadeital &8
B 2 O e ACK I SE. B 217k #2017 00 B e B ACK F 5
S M 2-17d Balub bR AR, P —-TF. "ERT 05 0RO R
W o 43 Ay D ) s B ST

R H 18
it R T
_ = T
= oy E
£ w— 1S
rI_'-._-'_'-'_'- - -""—\-\.”_\_\_\_\_

x T
= ik o

u) N L ACK ) LT

207 B R A 0 e Y R el £
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Kik ly L o &k ki fEdeh
s -\-\__\_&_\__\- 4l -"'-.\_\_\_E'H—\_---H-\_
3
= T R
=" = F_--’.
_--\-\_\___\_\-\_-H_ E -\-‘-‘-\""-\—._\_\_\_\_\__\_-
- S @ik dd_::‘-'-
El ‘_,ﬂh"-—"'_ﬂ_} ki _..«—_.-'—"'_'_'_'-F'_'_'_F
o) ACK % d) £ T
21T o)

FERF - STy i - T B E. BRI H e e
Bz TaiA L RaiER T, W 2-17c ¥ 2-17d fios. MW T, Sl h @t
i f B (HIEE A NIRRT W MY EEsE R T - AWslER
B e, et TRIEE. Bk - WSS EAE R RS 1 ke E S, Bl
WA g0 1, HEG WS, W28 . Bk, HEET R o8,
e o] ol B RO 0 RS E R AR R 1 AY S — -

£ BEAEERE (BB~ ACK SROWNET. Ely o i

{15 £ T R
il - SEHERENETRARE, EATER TS TS e

AR AL TR E A PHA M. W, ® T

G BIEIERIE Y 15me B | SMbps BEEE. XEHBMER it

iR RS 67, 5K (2 EKB),  TEENET RTT & ﬂfwf

A . MM — e R IKE, R SRRk “JEE_

o L —

BitsPerFramie+ TimePerF rame= 1024 x 80, 145=182khps :
E AR 18, NS HNER. ROBUEE mos e msmon
HLESETE — Tl 2 e B A 8 FEL - S )2k

HXEE

B E & oA T i

M7 hE-EAERY. HRBRREHABEFERENS - BRIANE SN, §
AR M TR, FFTFHARFEHGE — S LT LT A EHMEY,. hFiz N
TUMAHEERETRAER S FRARENTY, WEFATRERA SN, BRET
B, Eikib e, REA-ER RS, RN, M E SR E L g
SRR PGSR TR, ST BT R AL
b, i AR DSt R A N — TR e

MEFERNTERET, EAFTHRNERLR,. ENFLFEEE— 1+ AUT
Me b R R i BE AR R RO e R e i b (keeping the pipe Tull),
FEMTFARAERE - NN EN,




2.5.2 WIMO

PR B IERE AL IR AF S B G BB Mgy ko TKB AL, e iy
— Wl AUK Pk e — o Sk M i e, ROiF A HMON S LA e eliding

window ), 0 EER GG 219 R, — iy
L #ehln ik iz
BAMOREM THIRNT, Wk, BRAHE | 0 —
— W8T — - &% (sequence number?s 2 1E SeqNum, = - __-ﬁj::__:_:'-_:
MAE. B SeqNum Rl iR KA H HTRGRIT T 00—
. MMSEEERS A, REHEIP =B, Lo i,
Wk (sond window sized. 0 SWS, I EEY 0 e T

RESE S e AR iAoMY E W LAR St it o 8] 65

AL (last acknowledgement received) A3 FF & LFS 200 i@ e @ apnt i

EREELEHM (last frame sent) POIFES, BE& FEHEN Fao5 %L,
LEFS—LAR=S5WS

IER L i 2-20 Fran.

:—T‘E—r TTIIl cl*

M 220 Bk & sy dm o

WARIAEAR, ERt A B LAR, MlifeifF et ey —ai, Hot. %k
RSN — TR, MR T ACK ZAyEet, WE &, ik
B, BT LAREERSE SWS 0, [H5TEE0]15 Bk A 2 002 i,

TS R i =L, AR o ke dreceive window sieed. id Y BWE, i e
HRTHEIER A M H ) B LAF gl £ 0 A b (largest acceptable framed £ 15
B LFE & S0k a0 e Clase frame received ) B9 AR B0 A 408 1040 35 55 20

LAF—LFR=RWS
A A i dm ] 2- 21 Firow

HIENEREERENNNE,

LFR LAF
M2 O

e A PLAFER SeqNum FONEERT . SERCH REUINF T4, W% SeqNum= LFR &
SeqNum=LAF. BA4MFELENEAWNO A, FTREHF: WR LFR<SeqNum=< LAF, 0
SMTEER SR OMN, FREW, ERE TG ERERLSEE ACK, % SeqNumTo
ACK Al RS, REFSDTET ScqNomToACK e ESC i al. w1
18 8 5 e B0 09 0 P SR A SRR . R Y (RERIA SeqNumToAUK B, o Byl 2 B Riay .
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B, ¥ LFR=SeqgNumToACK. ¥ % LAF=LFR+EWS,

. R LFR=5 (B CiciEl Sk i ACK RATWIARFS 5 6. HHRWS=
A, GCEEEERF LAF=5, fgied 7 fm s Bk, WHEETTGEA MK, MG EIEER T
LI, SRR RS ACK, [H %6 il ok, M7 mel s W bR raEEe.
CRAEE A Lt FENE Y el EUEEM 7 Foph 5 Sk WAz Ml 5 i ACK.» IS 6 S8k T
(R EMRB - RKELRLF RGNS, RIFERRMERT ). HEérdilW 8. LFR
Wy & LAF W% 12, B bmi 6 20T . N S . 90l e,

TR, et . (RGN . AR Ty A B R R T R
L. A EEE A . R R P IET A . R RS e SRS
B et 1 s - ] R P

EE. EETHECD. BRI T — A 6 i — T FLAE (Negative
Acknowledpreent. NAKD, B d T8RN oI HLE 2 LU BT RO Firld %2 28 NAK
FUmi A8 i m 7 5 A4, b EIE HE, B, EinZaic e miay, e 7 Epk s R
ik, HW s RE EEARE ACK R EHEAT. MR T. SXEAFTTLERE YR ACK
ek SR T T R L | e B T

T REEY T ] bl {selective acknowledgments), BEREE
BT ey A DI R G L R L A R SR A, .
fE L. Bl MEaEnR AN 7, MRS ADIEd. MRS EEFEEMMEE. MiElE sy
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