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How is the throughput related to  
# active servers via tokens? 
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When the # tokens of a type , remove the 
overflow tokens and generate virtual jobs

> r

Recall that we aim to show

 E [# active servers] ≤ (1 + O (r−0.5)) ⋅ N

We can prove that E [# virtual jobs]  = O (r0.5)
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12

Will show that each server in the original system 

 an independent single-server system≈

…
servers
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L
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Single-server system


running policy σ

Idea: for each type , consider

# jobs + # virtual jobs + # tokens

i
K̃ i = v.s.    # jobs of type Ki = i
• Arrivals & token overflows do not affect K̃ i

• Requests by  change  and  in the same way, difference bounded by # tokensσ K̃ i Ki

• Job phase transitions in  and  differ by # tokensK̃ i Ki

⇒
Using Stein’s method, we show


dW ( K̃ 1:N, K1:N) = O (r0.5)K̃ 1:N
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a server requests 
a type L joba type L job arrives

• An almost balanced random walk

• Stationary distribution  uniform on {0, 1, …, }≈ r
• Rate of generating virtual jobs  

 rate of sending jobs to backup servers≈
≈ arrival rate/ r = O ( r)
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Summary
• We considered the problem of assigning jobs to servers when jobs have time-varying 

resource requirements
• We designed an asymptotically optimal policy
• We proposed a policy-conversion framework that allows us to reduce the policy-design 

problem to that in a single-server system
• A highlight of the framework is the meta-algorithm,  

JOIN-THE-RECENTLY-REQUESTING-SERVER (JRSS),  
that converts a single-server policy  
to a policy in the original system
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