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Queueing System Notations

>

arrival rate (1/& mean interarrival time)
service rate (1/u mean service time)

=

n number of jobs in the system (read: queue length)
ng number of jobs waiting to receive service

N mean queue length (read: in the system)

Ny mean number of jobs waiting to receive service

r  response time R mean response time
w  waiting time W mean waiting time
M/M/1
Utilization, traffic intensity p=Mu

Stability condition: p <1

Number of jobs in the system

P{ no jobs in the system } po=1-p

P{ n jobs in the system } pn = p"(1-p)

P{ number of jobs = n} p"

mean queue length N E(n) = p/(1-p)
variance of the queue length Var(n) = p/(1-p)*

Number of waiting jobs in the queue
P{number of waiting jobs is k} P{ng=k}= 1-p°, k=0
p"(1-p), k>0
mean number of waiting jobs (N =N -p) E(ng) = p*/(1-p)

Response time

mean response time R En=(1/pn)/(1-p)=1/(u-"~)
variance of the response time Var(r) = E(r)?
P{ response time < t} Ft)=1—e WMt
0.90 fractile of the response time ro=2.3E(r)
Waiting time
P{ waiting time < t} Fit)=1-pe !

mean waiting time W E(w) = p [(1/pn) / (1-p)]



M/M/m

Traffic intensity
Stability condition: p <1

Number of jobs in the system

P{ no jobs in the system }
P{ n jobs in the system }

P{ number of jobs = m}
mean number of jobs N

Number of jobs in the queue
mean queue length (Ng = N — mp)

Response time
mean response time R

Waiting time
mean waiting time (W= Nq /1)

p =A/(mp)

po= {(mp)™/[m! (1-p)] + ¥ ™" (mp)' /il }
pn= [(Mp)/n!]1po, Nn<m
[p"m™/m!]po, Nn2m

Pq = (mp)™/ [m! (1-p)] po
E(n) =mp +ppq /(1-p)

E(nq) = p pq/ (1-p)

E(r)= (/) {1 +pq/[m(1-p)]}

Ew)= pq/[mu(1-p)]



