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                                     Abstract
Generic components are a further abstraction over the concept of modules, introducing dependencies on other (not necessarily available) components implementing specified interfaces. They have become a key concept in large and complex software applications. Despite undeniable advantages, generic code is also anti-modular. Precise analysis (e.g., for detecting bugs or optimizing code) requires such code to be instantiated with concrete implementations, potentially leading to expensive combinatorial explosion. In this paper we claim that incremental, whole program analysis can be very beneficial in this context, and alleviate the anti-modularity nature of generic code. We propose a simple Horn-clause encoding of generic programs, using open predicates and assertions, and we introduce a new incremental, multivariant analysis algorithm that reacts incrementally not only to changes in program clauses, but also to changes in the assertions, upon which large parts of the analysis graph may depend. We also discuss the application of the proposed techniques in a number of practical use cases. In addition, as a realistic case study, we apply the proposed techniques in the analysis of the LPdoc documentation system. We argue that the proposed traits are a convenient and elegant abstraction for modular generic programming, and that our preliminary results support our thesis that the new incrementality-related features added to the analysis bring promising advantages in this context.
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                             Notes
	1.We denote the calling conditions with \(\mathtt {calls}\) (plural) for historic reasons, and to avoid confusion with the higher order predicate in Prolog call/2.


	2.For space reasons we only consider static predicates and modules. Predicates whose definition may change during execution, or modules that are dynamically loaded/unloaded at run time can also be dealt with, using various techniques, and in particular the incremental analysis proposed.


	3.In this paper we only focus on traits as interfaces. The actual design in Ciao supports default implementations, which makes them closer to traits in Rust.
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A Assertions
A Assertions
Assertions may not be exactly represented in the abstract domain used by the analyzer. We recall some definitions (adapted from [22]) which are instrumental to correctly approximate the properties of the assertions during the analysis (Fig. 6).

                    Definition 3 (Set of Calls for which a Property Formula Trivially Succeeds (Trivial Success Set))

                    Given a conjunction L of property literals and the definitions for each of these properties in P, we define the trivial success set of L in P as:







                  
                    Fig. 6.
Applying assertions.


Full size image


                  where \(\theta |Var(L)\) above denotes the projection of \(\theta \) onto the variables of L, and \(\models \) denotes that \(\theta '\) is a more general constraint than \(\theta \) (entailment). Intuitively, TS(L, P) is the set of constraints \(\theta \) for which the literal L succeeds without adding new constraints to \(\theta \) (i.e., without constraining it further). For example, given the following program P: 





 and \(L=list(X)\), both \(\theta _1 = \{ X = [1,2] \}\) and \(\theta _2 = \{ X = [1,A] \}\) are in the trivial success set of L in P, since calling \((X=[1,2],list(X))\) returns \(X=[1,2]\) and calling \((X=[1,A],list(X))\) returns \(X=[1,A]\). However, \(\theta _3 = \{ X = [1|\_] \}\) is not, since a call to \((X = [1|Y], list(X))\) will further constrain the term [1|Y], returning \(X = [1|Y], Y=[]\). We define abstract counterparts for Definition 3:

                    Definition 4 (Abstract Trivial Success Subset of a Property Formula)

                    Under the same conditions of Definition 3, given an abstract domain \(D_\alpha \), \(\lambda ^-_{TS(L,P)} \in D_\alpha \) is an abstract trivial success subset of L in P iff \(\gamma (\lambda ^-_{TS(L,P)})\subseteq TS(L,P)\).

                  
                    Definition 5 (Abstract Trivial Success Superset of a Property Formula)

                    Under the same conditions of Definition 4, an abstract constraint \(\lambda ^+_{TS(L,P)}\) is an abstract trivial success superset of L in P iff \(\gamma (\lambda ^+_{TS(L,P)})\supseteq TS(L,P)\).

                  I.e., \(\lambda ^-_{TS(L,P)}\) and \(\lambda ^+_{TS(L,P)}\) are, respectively, safe under- and over-approximations of TS(L, P). These abstractions come useful when the properties expressed in the assertions cannot be represented exactly in the abstract domain.


 Rights and permissions
Reprints and permissions


 Copyright information
© 2020 Springer Nature Switzerland AG


 About this paper
       



Cite this paper
Garcia-Contreras, I., Morales, J.F., Hermenegildo, M.V. (2020).  Incremental Analysis of Logic Programs with Assertions and Open Predicates.

                     In: Gabbrielli, M. (eds) Logic-Based Program Synthesis and Transformation. LOPSTR 2019. Lecture Notes in Computer Science(), vol 12042. Springer, Cham. https://doi.org/10.1007/978-3-030-45260-5_3
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-030-45260-5_3

	Published: 22 April 2020

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-030-45259-9

	
                                Online ISBN: 978-3-030-45260-5

	eBook Packages: Computer ScienceComputer Science (R0)


Share this paper
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                                Provided by the Springer Nature SharedIt content-sharing initiative
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.239.231.173
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


