
 

   
 

  
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract:  We present a distributed model for graph computations motivated by limited information sharing.  Two 
autonomous entities have collected large social graphs.  They wish to compute the result of running graph algorithms on 
the entire set of relationships. Because the information is sensitive or economically valuable, they do not wishto simply 
combine the information in a single location and then run standard serial graph algorithms.  We consider two models for 
computing the solution to graph algorithms in this setting: 1) limited-sharing: the two entities can share only a polylogarithmic 
size subgraph; 2) low-trust: the two entities must not reveal any information beyond the query answer, assuming they are 
both honest but curious. We believe this model captures realistic constraints on cooperating autonomous data centers. We 
present results for both models for s-t connectivity. In the limited-sharing model, our results exploit social network structure 
to exchange O(log^2 n) bits, overcoming polynomial lower bounds for general graphs.  In the low-trust model, our algorithm 
requires no cryptographic assumptions for 3 or more centers and does not even reveal node names.  We then consider 
low-communication algorithms in this setting for the planted clique problem.  We conjectured a sociologically-justified 
structural property of social networks with only human nodes. Given this property, we developed an O(log^2 n)-
communication algorithm for a planted clique with log n randomly-selected nodes and adversarial edge distribution for 2 
centers.  However, validation experiments on real networks failed because we needed a more nuanced social network 
model and because these real networks contain significant non-human behavior.  We describe a method for cleaning some 
non-human behavior given only topology.  We'll give some evidence the notion is correct and potentially important. The 
cleaning gives more human networks for algorithm experimentation and indicates properties that might be relevant for future 
algorithm research. 
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