DEBEri=

=2 01-26-11C-4

34 ASE 9 /M AGE AM|AE AYse b5
Aul2 dEHA] A5 24 9 44

EEA1 83 =2 7] "01-11 Vol26 No.llC

A o] o A*

Performance Analysis and Design of Multiservice Networks for
Constant- and Adaptive-rate Services

Tae-Jin Lee* Regular Member

2 <

B 2RdAe 24 A48 Aulas) bd A4 ANaE A6 AQshes tF Aua dEday A4ss
A3k o1& AAlel olfsh: W d7dek W Al WENAGA 24 A$E Aulad £ e AR
ue} FHoR spHeA Hedl, old et A WENZ Fae] 43F JPh ASE Azl AMEER A9 E
#HE$BE Al we} FpialA] Hok 2 mEelds s Adg uaot AMrbett S8 Brlang 74
WAt Little®] WAE o] fal aldr) Zhd Agg Aulne] T oiFt WG F gl HolHx A o
AF g e vzt AR, B el dA s AFE Ao 48 9 e BT Hs A5 4
e T L MEYNIY Aol o] Ahe A 4 ASS BYvh VEN =Y o T % AT
4 d g Agsigen, Hd-aa 3R 93 I uhye] vied=ze) A4 $og HuHa 52 £ 9l
s dEYa e ¢4 48 zeiPery ez as-e IHslsi WS Aok

ABSTRACT

We consider a model describing large scale performance of multiservice networks supporting both constant- and
adaptive-rate services. As the number of constant-rate connections changes over time in multiservice networks, the
available bandwidth for adaptive-rate connections changes as well We estimate the available bandwidth for
adaptive-rate service in a dynamically changing traffic environment based on Erlang fixed point equation and
Little’s law. The bandwidth allocation for adaptive-rate service is determined by the max-inin fairness criterion.
We find an upper bound on the average minimum throughput for adaptive-rate service, and show that the bound
is achieved in large-capacity networks. This is verified using network examples. Since max-min fair allocation
may not maximize the total throughput or revenue in a network, we consider adjustments via network level

priority schemes to increase efficiency.
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