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2.1 ZRERIEHOHMER

BAVAZEXRN AR SHAEZEHOHNRS: HARE N AT EZ% ON-OFF
EESMAEE, ON-OFF FRMFRAHFENEINERMASEN o F SR 1/s) Mf
BEN, ERGEEEN Ve 575 SOIRBELEEEN T(s) ; HMRSEHA K MBMAT;
FREERN RVp 558 /s, HBIR R AEK BSHMUE FIFO,

LB R ROE TR A BN, AU CRES ON-OFF SRR A#HL. Wt =
T =0,1,2,---), BRAIABHE ¢7 . ¢ F0t7 HOER, FANEE (X) EBENT [
B 3% {5 W4t T ON(OFF) &, FRAPE# ON-OFF FH#% B1. ON f1 OFF R&#
SRS AR RSB JLA 46 (ML T Sh¥hr) mENER, KEBSHNA: pv=1-ol H
pr=1-~-8T., WEA—HZEELTF ON RAKWEE p=_0-pr)2—-p~v —pr)"!, ON H
OFF RARKL i A T EMIBE AR Prv(d) = (1 —pa)piy ! B Pe(i) = (1 -pr)pi . R
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Hl LPy(R,N,p, K) R - REBEITERE, WEH

N

LPy(R, N,p,0) = (1/Np) 3 Ch(n- Rp"(1 ~p)N=". (1)
n=R+1

2.2 =T EREANRARBELELE

HTFAXKHERAE-IMRFRTEN TREREGETERE, FURINERSHIHEL
A, M ERHARGEM S, K& n ZFA n MEELT ON RE, HKO N -n MFELT
OFF &, M D, £x n REMFHFERE, B P(n) EREELE-TREORSRE
BN ARG TRE n FRE | HBHAGHEBESR, Fikm>0, NE

D, =(1-pkpp ™7, (2a)

P(n+mjn) = pi "pR (1 — pi¥ MpR) !

min(n+m,N—n)

x Y Ch_ O - pe)'pF (1 - pa) R, (2b)

l=m

P(n —mln) = pipp (1 — phpR ™)}
min(n,N—n+m)

x Y CLCNT(1—pn)'pN (1 —pp) PR (2c)

I=m
M PR 1) EXRHIAARELTRERHAENBEA —MSTHEE, H AR N)ERE
RHBNEERRSHE - ANEhA T EARZE, ATEREA—EMETHEET, HHN

FHFARE n(n< R) B, HENSEE—MSm, WiZE TR ELEE, FUA

N Ny [R-1 . . N . A\ 7
P(R,1)=P(R) > @%52(2”3_113))1’@+ > P—(}ﬂgf)(i)> . (2d)
i=R+1 : =0 J j=R+1 J
1 2 [PmR)P(R,1) & P(nli)P()
n=0 i=R+1 *

T & LPy(R,N,p,1)=LPs(R, N, P,0) — A(R,N) . IR AHEAHMREE KRS, WH

A(R,N) = (26)

P(R)P(R-1|R) [,  P(RIR-1)P(R-1)Dry, -1
Np  Da [ t PRIEFDPRS 1)DR_1]

2.3 AREZREVNREGEXELAEZRIMHKR

B — 12 5E HHE BWIR A MMDP(Markov Modulated Determined Rate Process)
KEELFRMBAR, FRARGRER Y K EFMETESBRE TP SOLE, BH
ERUEZMBHOREBZERFEB/IARREGLERENOUHE LKL, BEAMHERKEHK
LPy(R, N,p,0) 1 LPy(R, N,p,1) FliZ 2~ X KB E MMDP &S 5.

Xt T EH A 1 w,(FHF LR E]) 1 Bi(FAEE)( =0,1) MFHRA MMDP Xif, %
MR HEE A RVp(By > RVp > B;) if, MMDP/D/1/K #1 MMDP/D/1/0 B R KR & E T E kX

Z ek B
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Hep A" =wo(Bo — RVp), A\{'=wy(RVp —By). M|

LP,(R,N,p, K) = LPy(R, N, p,0)Q(R, N, K). (3a)

A UGB 3 Fr i A 2 9 MMDP g EAE R Bi(i =0,1) BT K75 % RBE:

N Ry N Ry
Bo=Vp Y iP(i)/Ps, By=Vp) iP(i)/Pi, Po= Y P(i), Pi=)Y P(i),
i=Ro i=0 i=Ro i=0

He Ro il R & RINTREAKR:

N

R—-1
P(Ro) = P(R)[1- P(R)]™" )_ P(i), P(Ri)=P(R)1-P(R)™"Y P(i),
i=R+1 1=0

M wo Fl wy B[y woPr = w Py 1 LPy(R, N,p,0) — A(R,N) =LP,(R, N,p,0)Q(R, N, 1) k%
.

T EW B, FRFEERBE, HEBHRE, HE¥INERETLENRRERETE
RERBES ERAKREERXLIEEHE, MAETATFR, AN REFEE L RRNERSH
Y&, M LLE—EN K H8 430 B A RIEREHE.

B4, ELBREFERSEY, RUGBARER, T R —B#BEKX, LP(|R|,N,p,K) .
LP,(R,N,p,K) f1 LP(|R+ 1], N,p, K) #RM, M HENIME K BB WELE N ES, A
B ) #6 (5 00 5 3k fd it LPy(R,N,p, K) :

_ [LPs(R,N,p,0) — LPy(|R + 1], N, p,0)]LPy(|R], N, p, K)
LPy(R, N,p, K) = LPy(|R],N,p,0) — LPy(|R+ 1],N,p,0)
[LPb(I_RJ,N,p, 0) — LPb(Ra NaP: O)JLPb(I.R+ ]-J’Napa K)
LPy(|R],N,p,0) — LPy(|R+ 1], N,p,0) )

(3b)

3 2RAEAMAEL ATM Mux RXA G TELRHITH

EAXFESHOSHANERKEROHENRES, RANTREEHEHES .
% ON 1 OFF RAMFraend 6 4 SR RNSECH o T BUPANL:  1/s) MR FR & A5 BEDLZE
B (A p=08+p)1); & ONRZET CLP (Cell Loss Priority) 4 0 84570 (BItRE{E %) LA
v fRE /s MEEERIE, CLP 4 1 MfEIL (MAREHMET) U K5 /s EEERT)
i5; WM& OFF RAETEMGLEA., EZHNARGE P, A N MVKHEEEE, KN NErbp
T, REHPBELLHN, ARIENGETHEEHEESR, RERSERN C (BAR: G 5),
332 H FIFO fIR& M.

ELROHRRGES, HTREGCREFTZARSAREHNFELEX, BMBEANFLAEEH
AE2VNBANHTERKRKBREGFLHRREREREK, XHFELEEERY v, REFRA
C. BXESHER/AR 3b) PEABHKERTHERER (84 LPw(C,vo,v1,N,p, K)) :

LPbO(Cav()’vl’Nap’K) =LPb(C/UOvN’p1K)' (4)



646 BOoF OB % % 19 3%

HTFREEERERELAERBAENAAREIBMBEERNGE T, BHZHNEERE
ZHFERBESMTFTRNHAREREEFECEREMRA: FogEEREL vt+v, HEX
#Z:Qo ﬁ; LPbm(C1U07U11N7P7K) ﬁi‘;qzig%*$; mlj

LPb'm(Ca Vg, vlvap’ K) = LPb(C/(UO + ’U]),N,p, K) (5)

A e 895 T8 £ R ZE LPu (C,vo,v1, N, p, K) T T RS H:

LPp1 (C,vo,v1, N,p, K) = (1 + vo/v1)LPbmn (C, vo, v1, N, p, K} — LPso(C,vg,v1, N, p, K)vo/v1. (6)

FXXMTEREHRAMT: EREFTERE, PHERENFRICHETELRES,
B MERDS, AERAE PHREOTEEETHLRY, KNEEH ERTEARH
WRERER; BMKRZ, KRBEBEH ERTELS IHBEREN; B BARdEERN
HEBEN, BERTERK, FHAEARBERTENE -IMBSE-TAHEXNESR, Bt
HAMRESHE-APHEMNREMY, IFREBEREG ERTEXSREN.
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£ 2604 #1 2000/87 ME RN Bl 4 T 68884 5 5308 B AT {5 MOBIIUE, A 30N vo Ml vy 2

BT EENEFEREGETRETR. BUSGREXAE 3 WHASHNGFERERMAMRR,
HARARBETTREB/N, HESERT 0% . hTEZHEIRBRANERT, REEET
EREEFHM, ERHNFERIIERT, FLRETERS TSN, RHAXALRE
HERBAR KSRGS R,

B 1 RIBAX KIS Kroner SR HE M S, £-1E, HFEFFLEPHRE
BT ERERY, AHENSHEEN Kroner 215 U mong RERNBRBEL; X
FiEELSFRER RGN FY ERFRG, Kroner FRH HHEMMETL; MESTER
FHETEREN, WEMHEHEABHOES. BLE, Kroner M5 U FrEaIM
GRERREMARRENERER, EHFERBRREERERENELEREMEMETRUR
MELKRER; MAXFREOTEERRKERKHEARE. A THAFREIAREKE
BRKE, REZELERREERHAROMAT IR SZRB TR WYREKEREH R
HAEN, REZFETCERZMEZPEFENMANRERE D, FLARSHALRGR.
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THE ANALYSIS OF CELL LOSS RATES IN AN ATM MUX
WITH LOSS PRIORITIES

Wang Yongming Huang Zailu

(Huazhong University of Science and Technology, Wuhan 430074)

Abstract The analysis of cell loss rates in an ATM Mux with loss priorities is an important
problem in the study of traffic control in ATM networks. In this paper, the loss rates of the cells
with different priorities in an ATM Mux are analyzed by approximating the actual input process
with two-state MMDP and fluid flow technique, and the analytical expressions of the relation
between the loss rates and the buffer size are obtained. Simulation shows that the proposed
approach is sufficiently accurate for applications.

Key words Loss priority mechanism, Cell loss rate, Asynchronous Transfer Mode(ATM)
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