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Abstract: Rate-based traffic control problean for ABR communication in ATM network is discussed by means of

oontrol theory. The deadbeat control is provided aming at the propagation delay in the network, which makes
systan reponse reach stabilization in the limited beat strictly. Therefore, it can be achieved that the sent rate of
ources reponses to the changesof network status rgpidly, and the adverse effect in rgpidity and stability caused by
the delay isoveroome Theproposedmethodw ith a smple structure can avoid the congestion effectively, and reduce
cell loss rate The smulation result show s the efficiency of the scheme

Key words ATM N etwork;

1
AT™M
AT™M ABR
[2]
: 2004-08-02,
(1978—),

T raffic, D eadbeat control

4 o'
RM

1 2004-10-26
(60274099);

) 1 ’

[3]

[4]

Kalman

ABR

ABR
ABR

[5 8]

(20020145007).
(1956—),



738

20
2 RTTs , € RTTs
, Ts
1 :S,D SN )
VCi L Gi(s) = (as+ b)/(cs+ h)
1/s y (1).

1
AT™M )
( ),
) vVC
RM
) vVC
(3]
J’yj(t)dt: uy (t- ) - (0. (2)
Yi Lj ; Uij
L i VC e
i VC L ; i i
vC yi() > 0 (1) = bw;(1);
yi() =0 fi(t) = minfu;(t- T),bw;(t)]
3
ATM ,ABR
u(t)
y (1)
f (1) :
(SI0) ( :
).
) 2
:D (s) 1/
,r(b) ,
OISk 0 %Mﬁf?}%
D(s) [y»Di(s) 5
-¥¥ T
2 ABR

Gi(s) = (as+ b)/(cs+ h),
Ga(s) = (1- € 7) /fse @ "Tee 15
z

- Tss
G(z) = as+ bl- e < g RTTs _1.}

cs+ h s s

as+ b [1_6_' ] Tsj e RTTs 1 -

cs+ h s S

[L+J&2+
S S

=14

- RTTs - TS
<+ n € @ e,

=)

_ 4a bk _ b
J—h ZK_hy

(4) Qo = l/bo + b1+

gA " (2 h)
1- gB (z Yz ¢
, G(z) z*
G (z1" =
' 27 l)(1__‘12_»1+

D'(z 1=

KTz " N c _
G- T et

z“’((J + LC‘)+ z'l(- J- Je T+

ZC‘) + Z Z(Je' . KTe o+

KT -

‘:)/(1- 7Y (1- 7% ?T)).

d y RTTss= dTss
1

Qo = .

KT(1- € <)

C aA (2 h B
D (z 1) = 1B (7"

(2)

(3)

(4)

+

(5)

(6)

(7)



7 739
(1- zY(1- z’le’JclT)/(KT(l— e ) - v[- J- Je T+ KT - ZC*J(kTS-
((J + LC—)+ z 1(- J- Je+ KT - ZC")+ (d+ DTYI(kTs- (d+ 1)To) +
b & - br . By L
Z Z(Je . KTe ¢ + LC—))Z d), (8) vfJe ¢ - KTe ¢ + c (kTs-
: (d+ 2)T)I(kTs- (d+ 2)Ts)). (12)
_DG y L ) .
1+DG:Z(((‘]+C)+Z( JooJe e
KT ZC‘) + 7 2(Je' T KTe <+ yi (KTS) =
LC_))/KT(J.- . cT)) (9) yjr(kTs) + Vit (kTs) < yjr(kTs) < r (13)
4 yi(t) € r°, re
41 ,
n ( ),
k> n - ATM
42
ATM
i) = r1@)(° (1)
) ATM
yir(z) = [4]
. L 1 ABR
el e e
Je o+ KT - ZC‘)+ z'z(Je' T KTe < +
LC‘))/KT(l— e %T)) (10)
z
0< yir(kTs) < 1° ui (1) ABR  Uo (1)
f ()= vi@ ABR (0
1 Vear= Yit+ (Ui' Uo)At, (14)
Y. ( ) - z Fj(S) _ At, At 0
2= 14D (2)61R) T Y= U- U (15)
R A (R
_ast b 1 _y
2_1(_ J- Je T+ KT - %)+ z'z(Je'J?T- ¢ cs+ h s r’ (16)
KTe e + ';)])/KT(l- e f”)), (11) y= (ar+ br- oy)/h (17)
yir (KT o) = (ar+ br- cy)/h= u- uo, (18)
l _h'T
KT (1- e'?T)(_ KT KT (- e ) ui= (ar+ br- cy)/h+ u, (19)
Vg + 5 kTe- dTYI(KTe- dT) + v Yt

c



20

740
80
1 y —~
y y. (19) : E
, (ar+ br- cy)/h , ui S 40t
Uo , 4 et
) Uo,
0 L
ui, ) 0 5 10 15
t/ms
5 5
1 100M bit/s, 3
VC1,VC2 VCs ABR , ,
L 4, La . ,
, ABR ) , ) ;
, Las ABR , ,
f (1) = PD ,
101 (t) + 1001 (t- 3) - 1001 (t- 5) + 7 . [3] Kalman
1001 (t- 7) - 1051 (t- 10). PD ,
Ts= Q15ms,RTTs= Q 3ms, 92 75%, 85 5%,
L4 ro= 55 cell, 96%,
Gi(s) = (2 73s+ 60) /(s+ 15 35). 91 8%.
- 160 6
£
B
ﬁ:{ 7
g= 80} ATM :
e
ﬁ , ATM
= 0 n !
0 5 10 15 . ATM ,
/ms
3 ABR (References)
80 [I]ATM Forum. Traffic M anagenent Specif ication
Version 4 0[S]. 1996
— [2] Ilhem Lengliz, Farouk Kanoun A Rate-based Flow
/;3\ 40 Control M ethod for ABR Service in ATM Networks
= | [J] Canputer N et orks, 2000, 34: 129-138
H [3] , , . R
0 " - Kalman [31 , 2003, 4(24): 49-57
0 5 10 15 . .
t/ms (ShenW, HuL S, shao H H. TheDesign of T raffic
Control Systan in Networks—Kaman Control
4 Algorithm [J] J o China Institute Canmunications,
3 ABR 2003, 4(24): 49-57).
’ [4] ) . ABR [J1
(ro= 55 cell) , 2003, 5(24): 38-43

4 , < 1o, (Yang L, Chen Q S A Nev ABR Flow Control
Algorithm [J]. J o China Institute Canmunications,

' ’ 2003, 5(24): 38-43 )

° ' ( 745 )



745

X i'an Jiaotong U niversity, 2002, 22(4): 33-38 )

[3] Ruefli T, Collins J, Lacugna 1 Risk M easures in
StrategicM anagement Research: A uldL ang Syne? [J]
StrategicM anaganent Journal, 1999, 20(2): 167-194

[4] Clarke C, Vama S Strategic Risk M anagement: The
Nev Competitive Ddge[J]. Long Range Planning,
1999, 32(4): 414-424

[5]Miller K, Bromiley P Strategic Risk and Corporate
Perfomancee An Analysis of A lternative Risk
M easures[J]. A cadeany o M anagement Journal, 1990,
33(4): 756-779

[6] , : [J]

, 2002, (8): 61-66
(Yang H J, Xi Y M. Study on the Risk M anagament
M odel in a Group Company [J] China Sdof t Science,
2002, (8): 61-66 )

[7] , : —

(31 , 2003, 17(3): 4-7
(Liu H C, Li Y. Strategic Risk M anaganent —
A nother Edge of Strategic M anagement [J] J o
Industrial Engineering/ Engineering M anagem ent,
2003, 17(3): 4-7)

[8]Morgan I, Rao J How Restaurant Owners M anage
Strategic Risk [J] The Cornell H otel and Restaurant
A dministration Quarterly, 2000, 41(6): 64-74

[9] Kim Y, Sanders G Strategic A ctions in Information
Technology Investment Based on Real Option Theory
[J] D ecision Support Systams, 2002, 33(1): 1-11

[10] Hall J Integrated Risk
M anagement in Practice[J]. Structural Saf ety, 2000,

22(3): 293-294
[11]Barton S A Proposed Strategic Decisionmaking

Owning the Future

Process for M anagament of Strategic Risk in Small
Entrepreneurial Fims [A ] Risk, Strategy and
M anagenent[C] Greenwich: JA | Press, 1990 55-
81

[12] L ubatkin M, Neill H. M erger Strategy, A ntitrust

Policy and Two Components of Risk [A ] Risk,

Strategy and M anagement [C ] Greenwich: JA |
Press, 1990: 161-181

[13] , .

[J] , 2003, 18(3): 332-335
(zZhuang X T, Huang X Y. Research on Optimal
Investment T actics of Real Option U nder T rust-agent
Conditions[J] Control and D ecision, 2003, 18(3):
332-335 )

[14]M iller K, W aller H. Scenarios, Real Options and
Integrated Risk M anagement [J ]
P lanning, 2003, 36(1): 93-107

[15]Black F, Scholes M.
Corporate L iabilities[J]. J o Political Econany,
1973, 81(3): 637-654

[16] Botteron P, ChesneyM , Gibon-A sner R. A nalyzing

Long Range

The Pricing of Options and

Fims Strategic Investment Decisions in a Real
Options Franewvork[J] J d Int Financial M arkets,
Institutions and M oney, 2003, 13(5): 451-479

[17] / , :

[J] , 2003, 15(9): 51-55
(Jiang J J, YangN D, JiaX X. Study on Integrated
M anagement of Portfolio Tisk W ith M ultiple M ental
A coounts[J]. M anagenent Reviev, 2003, 15(9): 51-
55)

[18] Nelsen RB. A n Introduction to Copulas[M ] L ondon:
Chgpman and Hall, 1997

[19] Hoel P G Introduction toM athenatical Statistics[M ].
Nev York: JohnW iley and Sons, 1984

[20] . Copula
[J] , 2004, (4): 67-69
(zhangM H. Study on the CopulaM easuringM ethod
of M ultiple Financial Capital V alue-at-risk [J ]
Quantitative and Technical Econanics, 2004, (4): 67-
69 )

[21] Dixit A, Pindyck R
[M ] Princeton: Princeton U niversity Press, 1994

Investment U nder U ncertainty

( 740 )

[5] Kanolphivong S, Karbow iak A E, M ehrpour H. Flow
Control in ATM Networks A Survey[J] Canputer
Canmunications, 1998, 21(8): 951-968

[6] RobertsIW. A Survey on Statistical Bandw idth Sharing
[J]. Camputer N etw orks, 2004, 45(6): 319-332

[7] Jing Y W, Chen B, Dinirovski GeorgiM. On L eader-
follow er M odel of Traffic Rate Control for N etworks

[J] Control Theory and Applications, 2001, 18 (6):
817-822

[8] Raj Jain Congestion Control and T raffic M anagement
inATM Networks Recent A dvances and a Survey[J].
Canputer N ew orks and ISDN systans, 1996, 28 (3):
1723-1738



