
  
  
    
      Skip to main content
      
      
        
          
        

          We gratefully acknowledge support from the Simons Foundation, member institutions, and all contributors. Donate
        

      


      

  
     > cs > arXiv:1604.02761
  

          
    
      
        
          
          Help | Advanced Search

        

        
          
            All fields
Title
Author
Abstract
Comments
Journal reference
ACM classification
MSC classification
Report number
arXiv identifier
DOI
ORCID
arXiv author ID
Help pages
Full text


          

        

        
        Search
      

    

  

     


      
        
          

          
            
              
              
              
            
          

          
            




              
                
                  
                  
                  
                  GO
                

              

            


            
              
                quick links

                	Login
	Help Pages
	About


              
            

          
        
      
    

    
      


  
    
      Computer Science > Databases

    


    
      arXiv:1604.02761 (cs)
    




  
    
  [Submitted on 10 Apr 2016 (v1), last revised 12 Apr 2023 (this version, v2)]

    Title:Tractable Lineages on Treelike Instances: Limits and Extensions

    Authors:Antoine Amarilli, Pierre Bourhis, Pierre Senellart
            Download a PDF of the paper titled Tractable Lineages on Treelike Instances: Limits and Extensions, by Antoine Amarilli and 2 other authors

    Download PDF



    
            Abstract:Query evaluation on probabilistic databases is generally intractable (#P-hard). Existing dichotomy results have identified which queries are tractable (or safe), and connected them to tractable lineages. In our previous work, using different tools, we showed that query evaluation is linear-time on probabilistic databases for arbitrary monadic second-order queries, if we bound the treewidth of the instance.

In this paper, we study limitations and extensions of this result. First, for probabilistic query evaluation, we show that MSO tractability cannot extend beyond bounded treewidth: there are even FO queries that are hard on any efficiently constructible unbounded-treewidth class of graphs. This dichotomy relies on recent polynomial bounds on the extraction of planar graphs as minors, and implies lower bounds in non-probabilistic settings, for query evaluation and match counting in subinstance-closed families. Second, we show how to explain our tractability result in terms of lineage: the lineage of MSO queries on bounded-treewidth instances can be represented as bounded-treewidth circuits, polynomial-size OBDDs, and linear-size d-DNNFs. By contrast, we can strengthen the previous dichotomy to lineages, and show that there are even UCQs with disequalities that have superpolynomial OBDDs on all unbounded-treewidth graph classes; we give a characterization of such queries. Last, we show how bounded-treewidth tractability explains the tractability of the inversion-free safe queries: we can rewrite their input instances to have bounded-treewidth.
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