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Theorem 6.2 (Little’s Law for Closed Systems) Givcnany ergodicclosed system,
N=X-E[T],

whese N is a constant egual to the multiprogramming level X is the throughpw
(i.e.. the rate of completions for the system), and E [T'] is the mcan time jobs spend
in the svsiem.
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Theorem 6.3 (Little s Law for ﬂ]]ﬂlSjrstm (riven any system wi.cre
Ty de ime AR ), and X exist and where A = X, then
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qu_rulﬁujrj-l {}.Hﬂe’s Law for Time in Queue) Fiven any sysem where
qu e Tﬂm “ A, and X existarnd where b= X, then
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glirme g Time Avg
E‘Q — l r T‘] =
where N represents the number of jobs in gueie in the system and T represents
the mae jobs spend in gueies.
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Corollary 6.5 (Utilization Law) Congder a single device | with average arrival
rate A; jobs/sec and average service rate pu- jobsfsec, where A < .. Let p; denote
e long-run frocrion of rime thal the device s busy. Then
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Theorem 6.6 (Little’s Law for Closed Systems Restated) (iven an> closed
Sysicm (either int2ractive or baich) with multiprogramming level N and given that
T md X exst and that A = X, then
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