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The Problem

Finding the best static matching 
on top of the network. 

Goal is minimizing weighted 
shortest path lengths (known to be 

related to throughput)
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Formal Model

A static matching on top
of the underlying network

Inputs Output
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Creating a demand-aware 
constant degree network#
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Decomposing into
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*Low average demand. Sparse demand are motivated by practical use cases.

Transforming the 
constant degree network  

to a matching

Distances multiplied 
by only a constant

Approximates 
an entropy 

lower bound 

Enable nodes to have
a constant degree



Empirical Results on Facebook Dataset

Facebook dataset
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Thank you!

Read more:
https://t.ly/wTbeq Follow our group

https://www.tu.berlin/en/eninet
Send me an email:

pourdamghani@tu-berlin.de

Theorem 1: Minimizing Weighted Average Shortest Path Length via Matching Addition is NP-hard, 
even if the underlying graph is a cycle and every row and column of demand matrix has at most 
two non-zero elements.

Theorem 2 [simplified]: Given a ring graph with 𝑛 nodes and a sparse demand matrix, then 
SuperDAN computes in 𝑂(𝑛! · log𝑛) time a matching that is a constant approximation of cost of 
any other solution.


