
Ziv Scully 
Isaac Grosof 
Mor Harchol-Balter 

Carnegie Mellon University

Optimal Multiserver 
Scheduling  
with Unknown Job Sizes in Heavy Traffic

1

OPT



Ziv Scully 
Isaac Grosof 
Mor Harchol-Balter 

Carnegie Mellon University

Optimal Multiserver 
Scheduling  
with Unknown Job Sizes in Heavy Traffic

1

M/G/k

OPT



M/G/1 Queue

2



M/G/1 Queue

2

serverqueue



M/G/1 Queue

2

serverqueue

job



size

M/G/1 Queue

2

serverqueue

job



size

M/G/1 Queue

2

serverqueue

job



size

M/G/1 Queue

2

serverqueue

job



size

M/G/1 Queue

2

serverqueue

job



size

M/G/1 Queue

2

serverqueue

age

remaining size
job



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job

X = size distribution

� = arrival rate

⇢ = �E[X ]< 1



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job

X = size distribution

� = arrival rate

⇢ = �E[X ]< 1

Scheduling policy: 
picks which job to serve



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job

X = size distribution

� = arrival rate

⇢ = �E[X ]< 1

Scheduling policy: 
picks which job to serve



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job

X = size distribution

� = arrival rate

⇢ = �E[X ]< 1

Scheduling policy: 
picks which job to serve



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job

X = size distribution

� = arrival rate

⇢ = �E[X ]< 1

Scheduling policy: 
picks which job to serve



size

M/G/1 Queue

2

serverqueue

age

remaining size

random 
arrivals

job

X = size distribution

� = arrival rate

⇢ = �E[X ]< 1

Scheduling policy: 
picks which job to serve



Response Time

3



Response Time

3



Response Time

3

= T = response time



Response Time

3

= T = response time



Response Time

3

= T = response time

Goal: schedule to minimize 
mean response time E[T]
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Background: 
SRPT-k optimality

(Grosof, Scully, & Harchol-Balter, 2018)
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see paper
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exponential, 
log-normal, 
Weibull…
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