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Needs for new generation Internet architecture

● New applications
● Legacy applications
● Tactile Internet

○ Ultra-low latency
○ High-availability
○ Reliability
○ Security

Source:https://www.attsavings.com/resources/internet/speed-guide/what-is-high-speed-intern
et/
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Challenges with the Current Infrastructure 

● Network speed increases at much faster pace than CPU speeds
● End of Moore’s Law
● Need to process more data with low latency to address real time demands
● We need more in-network processing
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Programmable Networking Hardware

● Programmable ASICs
● Line-rate processing (up to 12 Tbps)
● High-performance
● Efficient use of data center infrastructure
● 1 P4 LB can replace ~277 software LBs (SilkRoad  - Sigcomm ‘17) 4



In-network Computing
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Challenges with Programmable Networking Hardware

● Limited number of processing stages
● Limited amount of fast memory
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Introducing Infinity

● In-network apps have the 
illusion of having infinite 
resources (processing stages 
and memory)

● More flexibility in deploying 
and sharing resources among 
in-network apps

● Primitives that enable 
aggregating distinct P4 
switches resources into virtual 
aggregated hardware sets

"To Infinity & Beyond" by inefekt69 is licensed under CC 
BY-NC-ND 2.0
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Infinity Primitives

Break processing pipelines into segments

Distribute segments sequentially or horizontally

Expand processing stages, memory and bw
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Primitive 1 - Sequential Decomposition
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Primitive 2 - Horizontal Scaling
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Example Use Case - Stateful NAT
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# of connections increase
Hot spot detected!



Example Use Case - Stateful NAT
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Apply horizontal scaling primitive!



Primitive 3 - Vertical Scaling
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Conclusion

● More flexible in-network app deployments
● Infinity primitives
● Challenges
● Work in progress
● Complete Infinity’s prototype
● Evaluate performance and scalability
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Questions?
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