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 They over-charge users for under-
utilized resources 

The Non-Expert Tax: 

Quantifying the cost of auto-scaling in 

Cloud-based data stream analytics

They can not accurately identify 
bottlenecks

Data Stream Analytics as managed services: 
• Enable non-expert users to run stream processing jobs. 
• Automatically deploy streaming job, provision and adjust resources,  

according to dynamic workloads.
• Promise “pay as you go”.

Streaming workloads are long-running, dynamic, 
and often unpredictable, eventually rendering any 
initial configuration out-of-tune.
Expert oversight is required to achieve good 

performance.

NEXMark Q8 on Amazon Kinesis Data AnalyticsNEXMark Q1 on Amazon Kinesis Data Analytics

Workload: Nexmark Queries with various operators and state characteristics. 1h high rate stage + 7h low-rate stage

Adding resources does not improve the throughput

The job remains back-pressured while 
resources are under-utilized

Quantifying the Non-Expert Tax

• Over 300% Non-Expert-Tax per 
month for periodic workloads

• Over 500% Non-Expert-Tax for 
short-term jobs
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Aggressive scale-up, over-
provisioning resources by 2x

Conservative scale-down: 
>24h to release 

underutilized resources
NEXMark Q5 on Google Dataflow

The scale-up and down policies are asymmetric
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