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Abstract

With the advent of high-speed networks, the increasingly stringent performance requirements are
being placed on the underlying switching systems. Under these circumstances, simulation methods for
evaluating the performace of such a switch requires vast computational cost and accordingly the
importance of analytical methods increases. In general, the performance analysis of a switch
architecture is also a very difficult task in that the conventional queueing theory can not be easily
applied to multidimensional queueing system such as switching systems, which consist of a large
number of queues which interact with each other in a fairly complicated manner. To overcome these
difficulties, most of the past research results assumed that multiple queues become decoupled as the
switch size grows unboundedly large, which enables the conventional queueing theory to be applied.

In this paper, we analyze a non-blocking space-division ATM switch with input queueing, and
prove analytically the phenomenon that virtual queues formed by the head-of-line cells become
decoupled as the switch size grows unboundedly large. We also establish various properties of the
limiting queue size processes so obtained and compute the maximum throughput associated with ATM
switches with input queueing.
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Lindley recursion3= c}=c),

25 3 dEes relld e FHelme

[6,—1+a,+,<0]=[b,=a,+,=0]. (36)

webA
by=1+a + 1 b,= a4, =0]. (37)

by =
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& Zsk 4 (309 el 1l Ask
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FAA (38)= WS 4,8 Folb AA &3
7 Aslelm glo 71e% 3= inductionel £
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A3 ERlQ] EUEEE Ze= Uy Afadd 2
FA5k8)= Lindley recursion® 7-% ZAT]) @wl

A7t oqwdl 2R k=]l Fibd el
2 weakly convergedl=x]o)] thalils & UeA
glert 99| recursionels A4 £ glemz
recursion (35)el waliA] fFARE FHAAE =Es
w72 gk

& 19 77 10114 2ol s
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d/u] = —(1- E[5)X1-2)
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B(2)= E[2"] (41)
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probability generating function A<
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24 Foizlct

AZE ¢ (t=0,1,..)0% (O 25 A3 A
<= b7} recursion (352 stationary solution®)
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generating functione]c}. o] ARIE 2] (43)¢l] Tyl
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EE e x8oEH
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(Z—‘A(Z))z (51)
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