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Cloud Transition
• Cloud adoption has reached levels above 60% in 2021

• A part of the cloud landscape is scalable cloud applications
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Shopping Cart Cloud Deployment



Challenges

• Deep expertise in multiple 
domains

• Resurfaces issues solved by 
database systems:

• Transactions
• Fault tolerance
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Towards the Ideal Cloud Runtime

4



The Dataflow Realization
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Benefits of the dataflow 
design:
• Solution native to the problem
• Strong guarantees
• High performance
• Coarse grained fault tolerance
• Clean API
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Styx’s Low-Level  API
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• Styx works with Stateflow[1]

• Styx low-level API does not expose:
• Failure handling
• Transactional semantics
• Scalability

[1] K. Psarakis, W. Zorgdrager, M. Fragkoulis, G. Salvaneschi, and A. Katsifodimos. Stateful Entities: Object-Oriented Cloud Applications as Distributed Dataflows. In EDBT, 2024.



Styx Function Flow
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Guarantees:
1. Exactly-once processing
2. Exactly-once output
3. Durability in the Snapshot store and I/O queues

…
Read i1 Write i1 Call async



Deterministic Transaction Execution
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• Epoch-based deterministic protocol (ensures serializability of the sequence)
• Enables Early-Commit replies (replies to clients before persistence in durable storage)



Experimental Results
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YCSB-T Performance YCSB-T Scalability (multipartition%)

[Beldi]   H. Zhang et al. Fault-tolerant and transactional stateful serverless workflows.  (OSDI, 2020)
[Boki]     Z. Jia and E. Witchel. Boki: Stateful serverless computing with shared logs. (SOSP, 2021)



Takeaways
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Takeaways
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Thank 
you!


