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M/G/1 without priorities

_ E(R)
E(Wq) == ﬁ
R - Expected residual service time

p - Prob. of arriving to a busy server

1+ C3(S
E(R)=(1-p)04p-E(s) )
Khintchine-Pollaczek Formula:
_ P ey, LECR(S)
EWy) = 2 E(S) 5

M/G/1 with priorities

Steady state < p épl+---+p,b< < 1, where py = A, my.

Convenient notation: py=p1+--+pk. 1 <k < K.
P, =0
Note: p, = fraction of time allocated by server to class k.

1 — p = idleness/availability.

o E(W(f,‘) - expected waiting time of class k customer.
° E(Lg) - expected number of waiting class k customers.

o E(R) - expected residual service time.



Non- Preemptive Regime
1. E(Wh=

E(R)+m1E(L}J) = E(R)+m1)L1E(Wq}) = E(R)erlE(qu)

E(R)
(1-p1)°

= E(WC}) = as before (K =1).

2. E(Wj):E(R)+In1E(Lé)+m2E(L§)J+ m A E(WS)

wait due to class 1 & 2 in queue wait due to class 1,

arriving during wait of 2

= E(W7) = E(R)+p1E(W})+ p2 E(W]) + prE(W7)

= E(WG) = [E(R)+pr E(Wg)]/(1—p1—p2) =

E(R)

= E(WqQ) - [(1—p1)(1—p1—p2)]

T
substitute E( Wc})

k. EWf=
ER+my - ELL -+ myc- ELE+ Aymi EWE o 4 Dy _ymy 1 EWE

= = ER+p EW} + ot p i EWS 4 (py 4+ pr ) EWE

E(Wk):E(R)+P1E(qu)+"'+Pkf1E(W§7l): E(R)
I (1—=p1—p2—--—pk) (1—Pr—1)(T—px)
Where
K 1+ C2(S)
E(R)=(1=p)-0+ ) pj-mj-—
j=1
K E(5_2) 1 K
=Yk =5 Y AE(S)
j= j=
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File Table Settings

Performance Profiler I

Help

Staffing Query

Advanced Profiling | Advanced Queries |

What-if Analysis I

Advanced  The advanced Profiling tool allows you to enter multiple values for each of the input

and a

profile for each combin

Compute |‘ AMWTM' QSHOROWII Clear All |

|

mﬂl Graph |‘ mml

Profiling
Input 60
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Interval
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Results {1
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13
14
15
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00:00.0 128.0 80.2%  90.7% 3% 00019  87.3% E;
00:00.0 130.0 87.9%  99.8% 2% 00013  90.8% 5
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Erlang-A: The Garnett Delay-Functions

P{W, > 0} vs. the QOS parameter 3, for varying patience /.

BNENAY
SN
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Pp_
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%
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P{Wait>0}

\

\
A

A\

AW
v

o

i 0 - | ‘
3 25 2 15 4 H5 0 05 1 15 2 25 3
B

e HA NI wmm GUR(D 1) s GMRIO5) s GMR(1) s GMR(2)
—GNRS) == GMR(10) GMR{20) =—CMRIED) == CGMR{100]

GMR(x) describes the asymptotic probability of delay as a function of f when
% = X. Here. 0 and p are the abandonment and service rate, respectively.

Note: Erlang-C = limit of Erlang-A , as patience T indefinitely.
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Erlang-A: % Abandonment

%Ab x /n vs. 3, for varying (im)patience (6/pu):

©
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PjAbandon} *fN

/ ;'55"".“: - -n
o N &

—=GMR(0.1) =——GMR(0.5) GMR(1) —GMR(2)  =——GMR(5)

~—GMR(10) —GMR(20) ~——GMR(50) ~——GMR(100)

Note the behavior like —3/+/n, for (relatively) large negative 3
and over all (im)patience levels. For an explanation, think ED:
n=R+BvVR=R—R; hencey~ —f/vVR ~ —f/+/n, and
is P{Ab} in the ED-Regime.
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