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Commercial serverless systems

Policy

Languages (native)

Memory Allocation

Concurrency Limit

CPU Allocation

Billing

Deployment

Time Limit

AWS Lambda

Python, Node.js, C#, Java, C++, etc.

Static, 128 – 3008 MB. 

1000 Functions

Proportional to memory,
1 vCPU on 1792 MB.

Duration and declared memory. 

zip package up to 250 MB.

15 minutes

Azure Functions

Python, TypeScript, C#, Java, etc.

Dynamic, up to 1536 MB. 

200 Function Apps. 

Unknown.

Average memory use, duration.

zip package, Docker image.

10 min / 60 min / unlimited.

Google Cloud Functions

Node.js, Python, Java, Go.

Static, 128, 256, 512, 1024, 2048 MB.

100 Functions.

Proportional to memory,
2.4 GHz CPU at 2048 MB.

Duration, declared CPU and memory.

zip package, up to 100 MB.

9 minutes.
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Future Work

Questions
- What are the requirements for a good benchmark suite?
- How can we measure function invocation latency accurately?
- How much performance do we lose when switching from IaaS to FaaS? 
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Warm latencies are consistent and depend linearly on payload size.

Highly variable and unpredictable cold latencies on Azure and GCP. 

Results, methods, and insights

High costs of Azure Functions due to unconfigurable deployment.

Resource underutilization due to high granularity of pricing models.

Break-even analysis for IaaS and FaaS deployment.

The function output size can be a dominating factor in pricing.
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Results and Insights
Results, methods, and insights

AWS Lambda achieves the best performance on all workloads.

Irregular performance of concurrent Azure Function executions.

I/O-bound functions experience very high latency variations.

High-memory allocations increase cold startup overheads on GCP.

GCP functions experience reliability and availability issues.

AWS Lambda performance is not competitive against VMs assuming comparable resources.

Results, methods, and insights
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FaaS Analysis: Invocation Overhead

User Cloud Manager Function Server

Transmit Payload

Black-Box Allocation

Invoke

Start
Execution

Solution: apply clock-drift estimation protocols!
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Configuration:
- Compare timestamps on client and function side.
- Clock drift estimation protocol.
- Payload: 1 kB – 5.9 MB
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