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Drifting Towards Progress in 
Multiserver Scheduling

1



Multiserver systems are ubiquitous but 
hard to analyze

2



Multiserver systems are ubiquitous but 
hard to analyze
• E.g. FCFS M/G/k hard to approximate [GHDZ’10]

2



Multiserver systems are ubiquitous but 
hard to analyze
• E.g. FCFS M/G/k hard to approximate [GHDZ’10]

• Even harder: complex architectures

2



Multiserver systems are ubiquitous but 
hard to analyze
• E.g. FCFS M/G/k hard to approximate [GHDZ’10]

• Even harder: complex architectures
• Even harder: complex scheduling

2



Multiserver systems are ubiquitous but 
hard to analyze
• E.g. FCFS M/G/k hard to approximate [GHDZ’10]

• Even harder: complex architectures
• Even harder: complex scheduling

I think there’s hope!

2



Multiserver systems are ubiquitous but 
hard to analyze
• E.g. FCFS M/G/k hard to approximate [GHDZ’10]

• Even harder: complex architectures
• Even harder: complex scheduling

I think there’s hope!
• Progress on complex architectures: 

dispatching [ES’12, BBLM’16, Y’17], generalized switches [HM’20], 
networks [BDM’17], redundancy [GHS’17], fork-join [WHJSS’19]

2



Multiserver systems are ubiquitous but 
hard to analyze
• E.g. FCFS M/G/k hard to approximate [GHDZ’10]

• Even harder: complex architectures
• Even harder: complex scheduling

I think there’s hope!
• Progress on complex architectures: 

dispatching [ES’12, BBLM’16, Y’17], generalized switches [HM’20], 
networks [BDM’17], redundancy [GHS’17], fork-join [WHJSS’19]

• Progress on complex scheduling: 
SRPT [GSH’18, GSH’19], Gittins policy [SGH’20]
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• Product-form Markov chains 
• Redundancy models and more [GR’20] 
• Limitation: what about general job sizes?

• Process convergence and limit interchange 
• JSQ and power-of-d dispatching [MBLW’16] and more 
• Dispatching to SRPT servers [DW’06] 
• Limitation: what do we learn about pre-limit system?

• Many techniques for G/G/k 
• Keifer-Wolfowitz vector, random walks, and more [LG’17] 
• Limitation: what about non-FCFS scheduling?
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Basic Adjoint Relationship (BAR) 
stationary drift is zero

State Space Collapse (SSC) 
show state drifts to a subspace

Metric eXtraction (MX) 
compute metric we care about

 for 
which ?
DX f
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f
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Poisson EQuation (PEQ) 
find a function with useful drift

crucial for 
scheduling
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Ingredients: 
• Basic Adjoint Relationship (BAR) 
• State Space Collapse (SSC) 
• Poisson EQuation (PEQ) 
• Metric eXtraction (MX)

BAR
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BAR + PEQ + MX
BAR + MX

BAR approach [BDM’17]:
Drift method [ES’12, MS’16]:
Stein framework [BDF’16]:

SRPT and Gittins in M/G/k [SGH’20]:

SSC + PEQ? 
Others?
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Basic Adjoint Relationship (BAR) 
stationary drift is zero

State Space Collapse (SSC) 
show state drifts to a subspace

Metric eXtraction (MX) 
compute metric we care about

Poisson EQuation (PEQ) 
find a function with useful drift

Today: 
dispatching, 
M/M arrivals
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WINE: get # jobs 
from work [SGH’20]



Drift method ingredients

14

Basic Adjoint Relationship (BAR) 
stationary drift is zero

State Space Collapse (SSC) 
show state drifts to a subspace

Metric eXtraction (MX) 
compute metric we care about

Poisson EQuation (PEQ) 
find a function with useful drift
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