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Host, Switch / Access Network, Router
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Definitions

● Normalized Traffic load: a = λ/μ [Erlangs]Erlangs]
● Normalized Throughput: ρ = λ(1-PPb)/(Sμ) [Erlangs]Erlangs] 
● Utilization: ρ= λ(1-PPb)/(Sμ)

– Fraction of the time the servers are busy (i.e., the transmitters are active) in 
average.

– Using the equilibrium distribution, we know that the probability the servers are 
busy is 1-Pπ0.

– Then, it must be that: ρ= λ(1-PPb)/(Sμ) = 1-Pπ0; and   λ(1-PPb) = Sμ(1-Pπ0) → λ(1-PπK) = 
Sμ(1-Pπ0) 



Erlang Notation

● A/B/C/D:SP/Population
– A: distribution of the arrival process (deterministic (D), Poisson (M), uniform 

(U), etc.)
– B: distribution of the service process (deterministic (D), exponential (M), uniform 

(U), etc.)
– C: number of servers (S)
– D: maximum number of entities of the system (K=Q+S)
– SP: Service policy (FIFO, Non-Ppreemptive priority, preemptive priority)
– Population: finite or infinite
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Stability

Systemλ λ’

If the buffer is finite → the system is always stable:  λ’ = λ (1-PPb)

If the buffer is infinite → the system is stable only if Sμ > λ



Little’s formula Systemλ λ’
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Exercise

● Q: Which system is empty during a larger fraction of time:
– a) M/M/2/5 vs b) M/M/4/5, 
– with Ra = 1 Mbps, Rb = 0.5 Mbps, 
– For both a) and b) : Traffic Load = 1.8 Mbps, L = 10000 bits

a) b)
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