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Requirements

In teams of two or three

Project selection via email — 1st April 2020

1 page Research/Implementation plan — 20th April 2020

10 min Idea presentation (online) — Last week of the semester???

Final deliverables — end of the exam period

* 2 pages report on the results like a paper
* in ACM sigconf double-column Latex template
* overleaf

* P4 and other source codes on GitHub




Project 1 — Per Packet Value in P4

* Components in P4:
* PPV packet marker implementation in P4
* Packet value-based scheduler/packet dropper
* CSAQM implementation: https://dl.acm.org/doi/10.1145/3232755.3232777
* PVPIE implementation: https://irtf.org/anrw/2017/anrw17-final8.pdf
e Data-plane implementation — using probabilistic data structures
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Project 2 — pForest: In-Network Inference
with Random Forests

* Implementing a random forest in the data plane

e Reproducing the results of this paper:
* https://arxiv.org/abs/1909.05680

e Mininet + BMv2

Features Random forest model Action based on
label & certainty
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https://arxiv.org/abs/1909.05680

Project 3 - In-network data store

e Store data in forwarding loops and circles in the network (circulating packets)

e Output is a program that can interact with the controller to add, query and remove
data from the network storage.

* Environment:
 MININET + BMv2

* Ability to load arbitrary topologies
into Mininet

* APl and CP program to store, access, list
and remove data




Project 4 - Fast String Searching on PISA

* Reproducing the results:
e https://www.cs.vale.edu/homes/soule/pubs/sosr2019.pdf

P4 is very limited, e.g. it cannot work with strings.
Or can it? It can even handle regular expressions!
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https://www.cs.yale.edu/homes/soule/pubs/sosr2019.pdf

Project 5 — Extended memory with RDMA

* Theoretical work — example P4 code snippets

* Deep understanding of RDMA

e Reproducing if possible in BMv2 + RDMA emulator:
e https://daehyeok.kim/assets/papers/GEM-Hotnets18.pdf
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https://daehyeok.kim/assets/papers/GEM-Hotnets18.pdf

Project 6 - FastReact in Tofino

* Reproduce the results
 https://arxiv.org/abs/1808.06799

* FastReact is a complex event processing in P4

e Considering other architectures (e.g., Tofino HW)
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Fig. 1: Example of how fast reaction could improve sensor-actuator
delays in ICN.

Fig. 2: FasiReact - Architecture Overview.


https://arxiv.org/abs/1808.06799

Project 7 — PACEP — A FastReact alternative

* PACEP: Towards In-Network Complex Event Processing
 https://arxiv.org/abs/1806.04385

* Reproducing the results and doing measurements in Mininet and BMv2
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Figure 1: The PACEP system model.


https://arxiv.org/abs/1806.04385

Project 8 — Traffic management + AQM

 Will be announced later



Project 9 — Your idea

* You can also propose an idea, but it should fit to the scope of the course
and can be implmented in the data plane and PA4.

* Send me your proposal by 1st April.

* It is not automatically accepted, my approval is needed.



