Empirical + Theoretical Approximation

n jobs, 1n parallel

m  tasks per job, with intermediate queues

— nxm resources <|:[>_’|:D\‘A> 1
S i E-
O[O0,

2...m

1
A arrival rate

1/u  service time (avg)

= p=A/u

T = average sojourn time for a project

T m 1+|nn.ln%

P S
~

I/pn  1-p m

within 5% of (many) simulations

Resource constraints VS. Synch. Gaps
m Inn

? Why



Why logs?

T, ~ ud exp(p), 1=1,...,n
Know: min T ~exp(np)  via “exp competition”
1<i<n
max T; ~?
1<i<n
independent

d / AN

max T; = min T; “+” min T, +---+T

1<i<n 1<i<n 1<i<n-1
E max = 1+ 1 +- +— 1[1+ +- l]
np  (n—-Dp Hou n
1
~—[Inn + 7]

.

Euler constant 0.57722
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But more! Using Var T = (ET)” for T ~ exp,
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Conclude: (u =1 for simplicity)
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