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Abstract 
“Graph Cities” are 3D representations of maximal edge graph partitions. Each connected 

equivalence class corresponds to a “building” that is formed by stacking graph “Edge 

Fragments”. The number of such graph edge fragments determines the height of the 

building.  

The overall number of buildings is the number of equivalence classes in the edge 

partition.  

 

A poly-log bucketization of the size distribution of the graph edge equivalence classes is 

used to generate a 2D position for each bucket. For the buckets containing more than one 

equivalence class, we also generate a visual “bush” representation. 

 
The Delaunay triangulation of the building locations determines the “street network” of 

the Graph City. The weight of a connection between two buildings on this street network 

is proportional to the intersection of the subgraph vertex sets represented by the two 

buildings. To handle equivalence classes (i.e., buildings) consisting of a large number of 

fragments, we use the notion of “Graph Waves” from [AN20]. Graph Waves are intervals 

of graph edge fragments with a “well-defined” beginning and end fragment. For 

computational purposes, the beginning and end fragments should satisfy a 

computationally “easy to verify” property. We illustrate Graph Cities obtained from the 

maximal edge partitions defined by the iterative edge core decomposition introduced in 

[AQ14]. The graphs used include the Friendster social network (1.8 billion edges), a co- 

occurrence keywords network derived from the internet movie database (115 million 

edges), and a patents citation network (16.5 million edges).  

 
For graphs with up to 2 billion edges, all the main elements of their corresponding Graph 

Cities (including buildings and street networks) are built in minutes (excluding I/O time) 

and storage proportional to the number of edges and vertices of a graph. Our ultimate 

goal is to obtain humanly-interpretable hierarchical descriptions of any graph that 

are accessible via a Unified Web Interface for Graph Analytics, without being 

constrained by the graph size. 

 

 



In this project, REU participants will build  “Graph Cities” from data collections 

containing at least a billion related entity pairs. Each created “City” will come 

equipped with a “Story” plus an accessible catalogue of its most  prominent 

“locations”, “entities”, “landmarks”, and “Subgraph Motifs”.  Each discovered 

motif will be judged according to its “provenance” and a profile that may include 

measures of “density”, “diversity” , “surprise”, and “interestingness”. 

  

Contact; James Abello. MSCS Director, abelloj@cs.rutgers.edu, Computer 

Science Department, Rutgers University 

 

Pre-Requisites 

Programming Languages: JavaScript and two languages from {Python, Java, 

C/C++}. 

Algorithms/Optimization: A class on Algorithms and a second class in 

Optimization or Graph Theory. 

Reading List: Become familiar with at least 7 papers from the list below before the 

beginning of the REU. 
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