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Good news:

scheduling can reduce delay

Bad news:

limited understanding of scheduling

We need:

rigorous theory of scheduling

CS, EE, OR, OMapplied math, probability, 
control, learning theory

design evaluation
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• tail probability P[T > t]

• percentiles, e.g. T99
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• optimize policy
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scheduling 
policy

Problem:

• Theory limited to “simple” policies
• In practice, “complex” policies matter

What makes a policy 
“simple” or “complex”?

What makes “complex” 
policies hard to analyze?

SOAP mindset: 
unifying language to 
describe policies
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no single “choke point”

Single-server system

Multiserver system
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r-work W(r)
number of jobs N

mean response time E[T]

First analysis of SRPT-k, Gittins-k, noisy size estimatesNEW!
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E[(1� Bk)Wk]
1�⇢
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E[W 2 increase rate] = �E[(W + S)2 �W 2]
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�
2 E[S2]
1�⇢ +

E[(1� B)W ]
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B = service rate, a.k.a. 
fraction of servers busy

if single server: 
(1 – B)W = 0

Similar story with r-work NEW!
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Corollary: SRPT and Gittins minimize E[T] 
in heavy traffic (in their respective settings)


