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1. BB R AT E HER R AT,

2. U LA B (B E 35 BT %) (R R4 AR AT 1
FUEEITRBY .

3. A ROE T M & BT R TR

REERIRERZ MEE L RE NI irE HRs
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= TCP il b sy 4 &4

L {T TCP i 4538 B o iy 9 28 45 ) B 0 L 6 P 0 40
Slow Start #1 Fast Retransmit and Fast Recoverys & {12
B LBL(Lawvence Berkeley Laboratory)#] Van Jacobson 5
AEie,

1. Slow Start

Jacobson #1 Kerels /F 1088 S E W H XM EE,

AEEN -MITRNERRESHEHHAERIEY
PP F1%). EXHERATRESAZIREREE
FEHMAZAEATHE FTHEXEAWHRA 1
BN EKIIEENHIMES ACK.

Slow Start B EEF BT EREER SR, —
ARWEH D, ILH cwnd; — K Slow Start I F1{H, id
U ssthresho 108 K R 58 1 H swnd, B B F A HEE
B O awnd. LR, RITEBERAE QXA
AA KA. B Slow Start HEERRM T .

SHEAER, WML E cwnd=1, ssthresh L —4
BiNE,

B EEHE D swnd = MAX (1, [ MIN (cwnd ,
awnd) 1)

< 3 B RIE B2 H B9 0 B e, 505 3 0N cond BB
FE o 4R S A R B A IR TS A R

if (cwnd < ssthresh) cwnd + = 1; / * 7E Slow Start
BrBrel E i RAE HERE B« /

else cwnd + = 1/cwnd; / = ZE P ZER BB B » /

CUPMERENSFHANNKAEENACKES

i, & ssthresh = [MAX(1, swnd/2)], MR EHE
i, R ERE cwnd =1,
2. Fast Retransmit and Fast Recovery
BFHHTRE —A X FRaas, ERRE -4

HEM ACK S, AX—HEE ACK ESHWENRE
HEFRAERGFEERRFRR S A, FE5aEK
FIRAES. FFUBEFKRIIEST W ACK 5 IF g
MERERTAAEREAETHARF, @FHEE, X
M 4390 2 R, 7 B B9 7 iR sk R B 2 B, I R RE
AR _ABEMACKFS. DREFEEWI =
Mk EMBESHEING S, RRTREH —AHAERT
ERREFA SR EABNRE T CE T R RN 2
#, Xk PR E AL

FEHGE LU RE S R r L2 )T, R B ANBI P
B B B T O S BE N Slow Start B BLo X SRR AR E K
B, ERFE,BREWFREEWD B ANt &
KB BT ACK 55, WL RFRHESBHRFZ
M E B SRR, Fr BoF A0 2 B R i k. X
B RH O P HERELERMNENDRAEENTEL
g,

thEANRER IR T — B, HEER#Rm
T

CUEFEEWRE A EH ACK SN, R
ssthresh = MAX(2, [cwnd/2]); B E R4 A, B
cwnd = ssthresh+ 3(HEFBLERHFT =424).

R —PEH ACK [F5EIRN, &HE cwnd +
=1, XRFEIXL -AHARNETHH . WRFH
ewnd [H A, IEE B MRS H.

T — A A W 2 B EUR B ACK {5 5 35k
Bf, % B cwnd = ssthresh(ZEH 1 HEMH). X T ACK
EERE-IESNEZ LR 1 PEASANHE
ho HAh A ACK R EATHNT EEEFASHE K
W EE M ACK {5 5 MR R A 04,

7¢ Jacobson £ Slow Start HEE2 5, FEZFEMNX
4~ TCP Wi ERE#AT T HE5 .

Scott Shenker. Lixia Zhang 1 David D. Clark % A F
BRI R TCP MER W EMT N, RATH
AEEAIWMAE. H— REAFEEHIA, A R-E
BETE 2, T & #5443 B A F 8B (Cluster) s H
TLERERER, S EBEER-ARH. B,
BERSH THER O cwnd REBTH ¢ BELER .2
R & (log(cwnd) ct), TIERREMK (cwnd o), &
FREBHK (cwnd o) (cacce NHR), EHERE
Boewnd BRI TH, REEFH THU LERI®. BE
P RS R, 4R 4 T — el TCP #EHEH HRAK
W, W, EHERBRAAF-AERERSAERER
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SrARt, S ERGREST EARZRIR.

FHF, Janey C. Hoe 3B WE TCP W EHHELT
R (Start -~ up) BT BLAY KB, 15 . I 558 1Y ssthresh
HESEE, /K ssthresh fE, I EH T cvwnd T3 i
(FEH08 )ik B ssthresh, TS FF IR HEM <, X FEAE#H &
T AR BR S B S BE 1T A & T 8 (overfeeding). {H
32, MR ssthresh /D, XSFEREF O cwnd TR BHEA
e 50, 2E K RO 15 D H ], BB 6 I 48 R 3R
Janey BRI AR 4 % 1R B (bandwidth — delay product) ¥
WE M ssthresh . AN SN HAAREEEHE
X EANGHERKAPMBRBETH AR ERR
ERE NN, Janey B1H T — Mt BESEE.

. ATM # 4 4

PEEH R ATM W2 FiE 6 58 a2 o
. ATM Mg & e/ Ealgy iR, ETiEEn Sk
MQSER, LHARX T HENE —SHEFE, &4 F
ATM R AR EHEELEFEWE, M ESLKRE £
WRELBK, F, LEAMBESREHRAE TR
ARG TR, ERHE, XNREEMEHRE
AT, URIEER R IR HEESEREA
W E R RS R WSS RATHF R

ATM 1 2645 ] €0 16 77 27 1 B 48 ol A0 1T 30 I 43t 3 4l o
T B 5 40 R %8 15 T R B T R R T
¥ (Traffic Shaping) . PHI¥F 5 {542 Ml th m 5248 i 11 o

1. AP e

(1) }" (Leaky Bucket) B ¥: HAI R WA TR
EBERREEFCEERE, B " (Leaky
Bucket) H 3, X ME LR REL ERMREL S FEES
Wi WHEY: R THRARA P A& R T B Bt
ME. REABEE . FA—ITELEHANE, 5
MR- TRE IS8, A4 b,
WMz E 5, S Mgy nif i R =4, 4
B LA M S (M TR AR/, S
PHRERZESER), S Ee, i EmS Mg E
F,

— T A EREECHER I NN 128
Ko X8, Y40 =nt, HEZWETANMN, FoR
AUZHFEZTISHRPTIOAEER. BT X RGE L
fFrR SRR RN E TERE EHERE—4
AREMENR K/ PUERDFEN RIS EETENX
B MRt — i o, B QB 4 7R W45 3k AR

B R EENEAETSNARAZFIRAEHMERY
Fik, BTFRERE, RETHHHEHE, SHMERRY
BB, KARKETUREX BB SFECHERES
M = s R wh 2% BN, UM R G 0T £ — MR, )
RENET, REAFEHARY, MREREELBE
PR, MES;E-HERABRIHE, W3k HH S
Ho

(2)EH B (Traffic Shaping) £ ATM M+, 1%
RWREREREN, Gk, mRARSEHEEA
Wi, 1l 29 1 o 2 A i N AR B AREE, ST Al
XA A B R ST R T, N RS HE
(BER ERZE )V, FABEREEHAFICER
BRI, AR ERE QSEENEN. W
FSEBEEEWROEE, FEEBEARNEE FEEKSE
REMUSHERTHEARMGH . ERBEREERED
B CRIER D T MR T &K,

2. B {882 (Feedback Flow Control)

WX SEMRAERERBIGEFHEAERNES
HEERES, CHEATMREF MR BHITEFRELEE
HELTH:

BT {E MW (Credit — Based Flow Control) %E
RIERERMEHAENRDEFNREEEEE. 8
MEREEEERESN SR, EFE SR MITERE
fAf5 700, KRR N E AT ERICEA B RE ANEH
FE, U ERKAESH TRKEEMS MR, X
EEEREWIERERE, EERS S rERERNE
HEEHRAEI, AMRIEAS LA HE, FEHRE
2 7 1% 4 (Virtual Connections) 8 #. TRSEARERT
GERRE R A G R B AT, BB —AERE
BT ERERBROREE UBTXHERTERS
#wATM igtn R A .

- H T FE 89 i 3% { Rate — Based Flow Control)
BEENHEREERERENFRCGEE), 7 1994 F&
ATM RIZ K 0] H (L R AL IR % ABR M EH Rl
Ho T AR N - WmIEH, M REER
Hegt i e M FREEAENRKER, BTH
ERETEOERENRENRLNERH B &
R RS, srEs — BN 5L B A Y SERT T
X, AT RENRTELEH ERREN. XFHHE
XRAVFHHFESER, HXRH T EREFEROINNEH,
B, BthmEE i &8/ G maF 1M 8,

i 7 3 X3 2258 & (FECN : Forward Explicit Conges-
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tion Notification) % F fif ] 2 7 # 2 3 7% (EFCI.: ; Explicit
Forward Congestion Indication) ¥l , £ MEELE 1
PRSP ERIAD, HERSH RS AEBEIATIN
FHRAFIK R E, YR KERBIE SRR
fH i, B BASI A (F Tk $T L — 4 EFCI 45 2, 4k &2 f5
FHHWME N, — B ENE A EWEI EFCI A7 51 16 T,
BRAfFREERMERE - - RMEL(PTI=110), 5§
B iR R SR AR R R R B TR B R, BT
2R h R 25 P RO AS A o B A4 e o e S Rl ke
T, I, B RAFETEEL FHAEHR., HbE
B, WEGREHBEL R, AT HEMBEEL B
KR,

K1 8 331 28 38 4 (BECN : Backward Explicit Con-
gestion Notification) F REENWE S (B E
—EEEFRABWERSL - -RM L Hik, =M
BER SRR T I E R, T R R
S8, E R EALUK T BECN B ok M el £ A,
EHREEE - RBGEARS S THERE. BNT
EGH®, A mMEZHENE TEEHER AL RM
BT, MAE LR bk 2, X —Fh i B

¥4 7 ZE 5 | B % (PRCA: Proportional Rate Control
Algorithm) BT X E M G0 EFCI! =0, F o MMEIG
HRy S —NMETCH EFCI{H M 0. HEY W H| EFCL=0
B {F e Z B —4 RM {570, 5 4H RM fFoi 8
REEFB(MH) . R XFERR. MR ETRT 24
L, MR AERENTREER, B RREELE,

E B ¥ 25 4% i (ICCT: Intelligent Congestion Control
Techniques) X #F 3% # % PRCA $3: (EPRCA), % H
HayRid T

1. BHEXETHZEE EFCI=0. §% % n ¥
EETE BEFEE—1PTRMExX. XPMRM{ETHaE
FLULTEE : Y% ACR(Current Allowed Cell Rate)
FHEREE ER(Desired Explict Rate) . ¥ # #5747 CI( Con-
gestion Indication Bit) . N i 5 5% 30,

2. WHBME % E ERETEWHMEEE PCR
(Peak Cell Rate), CI 4 0,

3. ZEHYLAIE I E RM {5 Tat, i ACR 3
Tt £ 3 R MACR(Mean Allowed Cell Rate) MACR =
(1-a) * MACR + a *x ACR, 3+ o 24 K1 [H F, 8% B
1/16.

4. HHYFTWE RM 5o, BRIERE MBS T

# EFCI i & X & RM {5 4 CI A9, JF ¥ ER B
WENHCBBHENK/ND, ZEH RMELEEET .-

5. RBHLEFIHM S EH RM {05, RER F
FHERESEE CIMERIEN CIEZN 1)R ERM
B, HELREFRFIKERTFE - ERME, W ER =
MIN(ER, 8 * MACR) (CH H I IH 1, 3@ % 42 7/8); & I
ER = MIN(ER, MACR),

6. WHAEWEI G RM F 00, BEEHP CL{IM
HEEAEREE, 3 Cl = 0,0l ACR = MIN(ACR +
AIR,ER, PCR); 4 CI = 1, Il ACR = MAX(ACR *
RDF, MCR) . H# MCR 4 & /s % 1% 13 % ( Minimum Cell
Rate), AIR 5 Addition Increase Ratc, RDF & Reduction
Factors

o, 45 ATM R4 E 3% TCP.UDP ¥ iE4 4
B, B F— P RESAEGE SR LN ATM FCkE
Wi, MR EERT —MEx, B RS ARERE,
RHEMERET AN ERTHESBE, ARREX
[, AR E THAREN BN BrrAEF
{Partial Packer Discard) 1 5 3 4> 41 & # (Early Packet
Discard) . A HHEHEZEY EF—MEILH, ATM
ZHARIBHE TR ATM F0% PTI A AUU £
FR—TAPHEMET. PHIHZFERRE—
A FAH ( Threshhold) o %4 32 e M1 2 v BA 5] 3% 33X A~
RER, WEFBT T4 E—-MEx, ZFBT
XMHBES UG AEEC. ERRE, BHIHAEFEY
HEBERTHS HARR.

FHE M

{1] Andrew S. Tanenbaum, Computer Networks { Third
Edition), Prentice Hall, 1996

[2} V. Jacobson, Congestion Avoidanceand Control, Pro-
ceedings of SIGCOMM’ 88, August 1988

[3] Scott Shenker, Lixia Zhang, and David D. Clark,
Some Observations on the Dynamics of a Congestion
Control Algorithm., Computer Communications Re-
view, Volume 20, Number 5 - October, 1990

[4] TJaney C. Hoe, Improving the Start — up Behavior of a
Congestion Control Scheme for TCP, Proceedings of
SIGCOMM’ 96

(RARe e .1008 £ 7 H)

© HERREBERAETT

http://www.c-s-a.org.cn



