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Data centers are a critical infrastructure in today"s society. They are used by all major companies
such as Google, Amazon, etc.

Speeding up the algorlthms used in these data centers can lead to a huge financial and societal
impact (e.g., faster cloud computing).

During the duration of this research project we managed to used theoretical
tools from the field of distributed graph algorithms to speed up primitives used in networking.
Specifically, we show how to use theoretical tools such as graph spanners to create networking
algorithms with a fast recovery time from failures. Our results apply to fundamental problems such
as multicast and clock synchronization.

We also introduced a new theoretical model for distributed graph algorithms that limits the amount

of space used by the algorithms. This is critical to allow for a smoothed transition of theory

algorithms to practice, as space is a major bottleneck in data centers. We currently have 2 papers
in submission.
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Before this project, there was no application of tools from the field of distributed graph algorithms in P4
switches. The potential for leveraging these advanced algorithms to enhance network performance was
largely unexplored, leaving a gap between theoretical advancements and practical implementations in
data center networks.
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2. WIEOHMW

Our goal was to bridge the gap between theory and practice by using tools from distributed graph
algorithms to speed up networking algorithms running on real-world data centers. We aimed to
demonstrate the practical utility of these theoretical tools and introduce better models that accurately
reflect real-world systems. This initiative sought to enhance the efficiency and reliability of networking
protocols by applying cutting-edge theoretical insights.
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This project was a collaboration between experts in networking and theoretical computer science. The
main collaborators were Ran Ben Basat from University College London and Ami Paz from CNRS/
University Paris Saclay. Over about eight months, I worked closely with them in both France and the UK.

Ami is a leading expert in distributed graph algorithms, with a specific focus on
smoothed analysis. He is a long time collaborator, and together we have co-
authored many papers on dynamic graphs algorithms and smoothed analysis. His
achievements include the best student paper award at PODC, and best paper and
best student paper awards at SODA. Not only is Ami a world-class theoretical
researcher, he also publishes in networking venues such as INFOCOM.

Ran is a leading expert in networking algorithms, currently working on P4
switches. Before coming to UCL he held a postdoc position at Harvard working
with Minlan Yu and Michael Mitzenmacher. He has published more than 50
academic papers, and regularly publishes in leading networking conferences such
as SIGCOMM and INFOCOM.

Our joint research involved identifying which algorithms from the extensive literature on distributed
graph algorithms were most promising for practical application. We conducted a series of experiments to
test these algorithms, verifying that they could indeed surpass the current state-of-the-art solutions. Based
on our findings, we also developed a new theoretical model tailored to the specific needs of networking
environments.

4. WFFEER

During the course of this research project, we successfully used theoretical tools from the field of



distributed graph algorithms to accelerate key networking primitives.
Specifically, we demonstrated how to use concepts such as graph spanners
to develop networking algorithms with fast recovery times from failures.
Our results have significant implications for fundamental problems such
as multicast and clock synchronization.

Furthermore, we introduced a new theoretical model for distributed graph
algorithms that constrains the amount of space used by these algorithms.
This development is crucial for facilitating a smooth transition from
theoretical algorithms to practical applications, as space limitations are a
major concern in data centers. We have two papers currently under
submission that detail our findings and contributions.
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