
WINE 

New Queueing Identity 
Analyzing Scheduling Policies 
Multiserver Systems

Ziv Scully 
CMU (now) → UC Berkeley → MIT/Harvard → Cornell (Fall 2023)

1

 A 
for 
 in



WINE 

New Queueing Identity 
Analyzing Scheduling Policies 
Multiserver Systems

Ziv Scully 
CMU (now) → UC Berkeley → MIT/Harvard → Cornell (Fall 2023)

1

 A 
for 
 in

N =
Z 1

0

W (r)
r2

dr

<latexit sha1_base64="Wt8sgQdGU9Gqns99dQQxAeIMiTo="></latexit>



2

How good is SRPT in 
multiserver systems?

SRPT minimizes mean response 
time in single-server systems
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response time distribution T

λ = arrival rate 
S = size distribution 
ρ = λE[S] = load

SRPT-k (multiserver): serves the k jobs of least rank

SRPT-1 (single-server): serves the job of least rank

SRPT: rank = remaining size

E[T] unknown 
(pre-2018)

k servers, 
speed 1/k

E[T] known

M/G/k
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rank ordering absolute

rank ordering not absolute

observed r-work determines T

observed r-work not enough!

server is “choke point”

no single “choke point”

Single-server system

Multiserver system
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Work Integral Number Equality

WINE

r-work W(r)
number of jobs N

mean response time E[T]

E[T] bounds for SRPT-k, Gittins-k, noisy size estimatesNEW!

Gittins-1 minimizes E[T] 
when sizes unknown
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r-work W(r) number of jobs N
WINE

What is r-work?

How do we get number of 
jobs from r-work?

How do we analyze r-work?

This talk: 
SRPT-k
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wx(r) = r-work of single job of rem. size x =

W(r) = work relevant to rank r
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for SRPT

x
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