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Where to use P4?

Networking use cases General Computing

new protocols

innovative field usage

telemetry(INT)

firewalls
robot control

sensor data processing

map-reduce

Disclaimer: P4 is great, and polarbears are cute. We all love P4. The challenges we are
about to show are because of the slightly out of scope usage of the language.



Challenges

• Boilerplate code
• Cross-layer dependencies
• Lack of high-level encapsulation
• Tricks and workarounds
• Implementation details become design decisions
• Fragmented code
• Hard to test



A simple example (specification)

• If a is greater than b, then do something. Variable a and b are 64 bit 
long unsigned integers between 0 and 250.

...
if a>b:

something()
...



A simple example (trivial way)

Compiler Error:

Sorry, my friend, you
can not compare
such large values...



A simple example (using LPM)

• Introducing an extra variable
for the difference

• using longest prefix match to
detect underflow

Compiler Error:
Sorry, boss, we are out of 
TCAM...



A simple example (using SRAM)

• mask the difference
• use an exact match

Compilation successful. :)



An open-source code generator

• Narrowing down the target use cases: application layer logic
• Simplifications and assumptions. => Overcoming hindering factors

• Simple and familiar interface implemented in a high-level and 
well-known language (Python 3)
• Easy to adopt

• Modularity, easy to extend
• Flexibility
• (Possibly provided as a service)



Example: 
A number guessing game

• Input-Output like "declaration".

• Usage is similar to Keras, 
TensorFlow, LINQ, ….

• The generated code is easy to
read and modify.



Summary

• P4RROT is an open-source code generator speeding up offloading
server functionalities by generating P4 code using a high-level API.
• Fast prototyping, meant for the application layer

• Reusing solutions

• (Helps getting to know targats)

• https://github.com/Team-P4RROT/P4RROT

• https://arxiv.org/pdf/2204.02739.pdf

https://github.com/Team-P4RROT/P4RROT
https://github.com/Team-P4RROT/P4RROT
https://arxiv.org/pdf/2204.02739.pdf
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