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Some simplifying assumptions

Packets from a source form a Poisson
process; Total packet arrival rate is A.

Exponential packet lengths with mean ﬁ

Assume y Is fixed; \ corresponds to changing
of the number of sources.

Total, controlled, arrival rate is ﬁ bits/second.

Define p = Ciﬂ



Obtain stationary distribution of the buffer
occupancy. It will be a function of C', A, 1 and
N for both models.

Want to find maximum p that can be
supported

Given C', A and u, choose N to satisfy the
corresponding constraints.

Exercise: How will V, the maximum of active
calls, be obtained from p?
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Rate at which multiplexer is transmitting bits
s (1—2)C.

(1-2)C — 1-z

Fraction of bits that are carried Is ~77— = %

With bit dropping at multiplexer, fraction of
offered bits carried by multiplexer should be
at least o (e.g., 0.95). This can be shown to
translate to the requirement

1 — ¢ #(1-p)B
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Obtain the maximum load that can be offered
to a bit dropping multiplexer so that the
average bits per sample objective is met

I I I max
Calling this maximum load py;/* ;...\ ,» WE €GN
write

] — g—n(1-p)B
max . - _ - - :
ph-:i.t—ri-r'ﬂrppin.g = SUupyp - 0 = l ] ,OE_'“'“_‘D.}B
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For z > 0, we have

. ' ' — PR _an)
.}(lowmratemcoding(m) /u(]' _ Ofp)pfi a(l a'p')l/:

Zlow—rate—coding 1 — ap

Recall that delay constraint is satisfied by
Prob (buffer level exceeding B) < e.

This leads to requiring

ape” o(1=ap)B




Define maximum voice load that can be
offered to multiplexer (after lowering coding
rate by a fraction «) by

P ow—rate—coding

A — sup {p 0 <p<l1, a:pe_g(l_a'p)
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delay bound (in packet transmission times)
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A time slotted, packet switch
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Input queued switch. Example of a head-of-line (HOL)
blocking situation. Cells are queued only at input. At input,
cells are shown with a name denoted by an alphabet and
destination port number. At output, cell departure sequence
in the five slots since ¢ is shown.
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aturation Throughput of a 2 x 2 Switch
dq, do] be the state at beginning of slot

Possible states: |1, 1], [1, 2], [2,1] and [2, 2]

This I1Is a Markov chain and transition
probabilities can be defined
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