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➔ Simple, approximate job slowdown expression as a function of bid
➔ Validated prediction accuracy using simulations
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Cloud Spot Markets

On-demand instance

Spot instance
Added when bid > spot price



Interruption Rates for AWS Spot Instances



Cloud Analytics Applications

Bag of tasks Workflow
Data dependencies lead to recomputations when 
tasks are preempted due to instance revocation

Preemption prolongs the job runtime
● HotCloud’10
● HPDC’12
● HPDC’17

Flexible execution model with allocation that can grow 
and shrink over time



This Work

Bidding strategies Checkpointing policies

Data analytics jobs may suffer large slowdowns 

due to preemptions on the spot market

Our goal: provide an expectation of the job slowdown as a 
function of the bid value
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Bribery Queueing Model

Kleinrock

Our extension



Prediction Framework



Simulation Setup

1-5 slots per job 

12 slots

3.2 jobs / sec

Gamma distribution avg. 
service time 1 sec



Bid Distribution Parameters

● Parameters fluctuate around their values governed by 𝛼/𝛽 = 0.5, 1, 2

b(x) = 2(1-x) b(x) = 1 b(x) = 2x



Model Parameters

𝛳1 has a catalyzing effect when  𝛳0 is overestimated



Prediction Accuracy

High accuracy for the entire range of bid values, irrespective 
of the shape of the bid distribution. 



Conclusion

➔ Simple, approximate job slowdown expression as a function of bid

➔ Methodology for dynamically estimating the model parameters

➔ Validated prediction accuracy using simulations


