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Algorithms for Networking Problems and their Theoretical Analysis 

 

 

This thesis makes contributions in three foundational areas of communications systems 

 

 

 

 
Buffer management 

 

 

In work conserving packet switched networks like the Internet, switches must manage finite 

memory resources, which an be overrun by excessive (e.g. bursty) demand flows. A number of 

different policies can be implemented for packet drop, which have an impact on end to end 

performace. These schemes have surprisingly complex interactions and so self-tuning via machine 

learning is a viable approach. 

 

 
Packet Classification 

 

 

Traffic needs to be managed to meet different demand types, but in networks without explicit  

packet labelling or connection setup, it is necessary to classify packets based on a number of fields 

and rules, so flows of packets can be treated appropriately. Given the somewhat loose definite of 

QoS in the Internet, approximate classification may be applicable. 

 

 
Topological Considerations for Control Planes 

 

 

Control plane protocols (routing, traffic engineering, load balancing, etc) assign packet flows to 

paths and treatments on those paths. The complexity of any given control plane scheme is 

dependent on topology and on node and link resources. There are ways to simplify the 
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algorithms based in aggregating resources (topological, communications and compute, for cloud) 

that can get to near optimal execution time. 

 

 
The thesis has resulted in a large number of publications in world leading venues (notably multiple 

papers in the IEEE Transactions on Networks, as well as highly cited conferences such as ICNP, 

IEEE Infocom and ACM Sigcomm, and is an impressive contribution to research knowledge in 

the area, and very worthy of the Doctorate. 
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