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Queue with Bulk Arrivals
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This Hypercard stack was prepared by:

Dennis L. Bricker,
Dept. of Industrial Engineering,

University of lowa,
lowa City, lowa 52242

e-mail:

llllllll o
o
wiwdwiwieie el b
elririeirieicic] b
wdrdelededededede el
e dw e g e g i e g
mlrdrieirdeieiedeiideiei
wdrdelededededede el
e dw e g e g i e g
mlrdrieirdeieiedeiideiei
wdrdelededededede el
e dw e g e g i e g
mlrdrieirdeieiedeiideiei
[ wdrdelededededede el
[ e i i e iede e iede el de i
o d e f e e e e T T o o T fa e o e far e e fac fa o f facd e d e s aef e e e e e o e
O O O O O O O O O O O S O S S T S O SO SO S S SS T
Lo e e e e e e e e e e e e e e e e e e
Lo e e e e e e e e e e e e
O O O O O O O O O O O S O S S T S O SO SO S S SS T
Lo e e e e e e e e e e e e e e e e e e
Lo e e e e e e e e e e e e
O O O O O O O O O O O S O S S T S O SO SO S S SS T
Lo e e e e e e e e e e e e e e e e e e e e
[ e e e
O O O T O T O T T T T T ST T T
[ e e e e e e e e e e e
[ e e e e e  a  a
O O O T O T O T T T T T ST T T
[ e e e e e e e e e e e
[ e e e e e e o e o o e
O O O O O O O O O O O S O S S O S O S SO SO S SIS T

Arr

Eulk




Queue with Bulk Arrivals 8/22/00 page 2

Eulk Arrivals

"Customers”™ arrive in batches of size K,
with batch arrivals forming a Poisson

process with rate A

Service Ltime for each customer has

exponential distribution with mean I//Kp

i.e., time to process the batch has mean I/|~L

@0, Bricker, U, of lowa, 1937
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Noi g pirii—
FeFlh process!

@0, Bricker, U, of lowa, 1937
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Continuous-Time || K=3
Markov Chain

This C-T Markov
chain is equivalent
to that for the
M/E/1 queue!

@0, Bricker, U, of lowa, 1937
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Eulk Arrivals, with Eandom-%ized EBEatches

Let A = arrival rate of batches
o, = probability that batch contains

k customers, k=1,2,3,... K
K = service rate for each customer

SR B @-@-@

@0, Bricker, U, of lowa, 1937
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Balance

Equations |

m-1
[(m 1+ 0+ A+ p,] Ty = PRme1+ >, Cphfmk
k=1

@0, Bricker, U, of lowa, 1937



