

				
		
	Skip to Header
	Skip to Search
	Skip to Content
	Skip to Footer




		
			
				
					
                

    
        

                        

	
		
			
				
				
					
					
				
			

			
				
				
			
		

	






                            
                        


                        


    




                            
                        





        Skip to main content



    
        
            
            
                    
                        
                        Microsoft
                    
            
                
                Research
                
            

                    
                        
                                Research
                        
                    

                
                        
                            Research
                        
                




                    
            	
                         Home 
                    
	
                            
                                Our research

                                	

    Resources
    Resources
    	
            Publications
            
        
	
            Code & datasets
            
        
	
            People
            
        
	
            Microsoft Research blog
            
        
	
            Webinars & tutorials
            
        


    

	

    Research areas: Intelligence
    Research areas: Intelligence
    	
            Artificial intelligence
            
        
	
            Audio & acoustics
            
        
	
            Computer vision
            
        
	
            Graphics & multimedia
            
        
	
            Human-computer interaction
            
        
	
            Human language technologies
            
        
	
            Search & information retrieval
            
        


    

	

    Research areas: Systems
    Research areas: Systems
    	
            Data platforms and analytics
            
        
	
            Hardware & devices
            
        
	
            Programming languages & software engineering
            
        
	
            Quantum computing
            
        
	
            Security, privacy & cryptography
            
        
	
            Systems & networking
            
        


    

	

    Research areas: Theory
    Research areas: Theory
    	
            Algorithms
            
        
	
            Mathematics
            
        


    

	

    Research areas: Other Sciences
    Research areas: Other Sciences
    	
            Ecology & environment
            
        
	
            Economics
            
        
	
            Medical, health & genomics
            
        
	
            Social sciences
            
        
	
            Technology for emerging markets
            
        


    



                            

                        
	
                            
                                Programs & events

                                	

    Academic Programs
    Academic Programs
    	
            Overview
            
        
	
            Programs for faculty
            
        
	
            Programs for students
            
        
	
            Collaborations
            
        


    

	

    Events & conferences
    Events & conferences
    	
            Events & academic conferences
            
        
	
            Webinars & tutorials
            
        


    



                            

                        
	
                            
                                Blogs & podcasts

                                	
            Microsoft Research blog
            
        
	
            Microsoft Research podcast
            
        
	
            Behind the Tech podcast
            
        


                            

                        
	
                            
                                About

                                	

    People & news
    People & news
    	
            About Microsoft Research
            
        
	
            Careers & internships
            
        
	
            People
            
        
	
            Emeritus program
            
        
	
            News & awards
            
        
	
            Microsoft Research newsletter
            
        


    

	

    Microsoft Research Labs
    Microsoft Research Labs
    	
            AI4Science
            
        
	
            AI Frontiers
            
        
	
            Asia Lab (Chinese)
            
        
	
            Asia Lab (English)
            
        
	
            Cambridge
            
        
	
            Health Futures
            
        
	
            India
            
        
	
            Montreal
            
        
	
            New England
            
        
	
            New York City
            
        
	
            Redmond
            
        


    

	

    Other labs
    Other labs
    	
            Applied Sciences
            
        
	
            Mixed Reality & AI - Cambridge
            
        
	
            Mixed Reality & AI - Zurich
            
        


    



                            

                        
	
                        
        More
        

    


                
	
                        Sign up: Research Newsletter
                    


            
        


            
                        
            	
                    
                         All Microsoft
                        	
            Global

            	
            Microsoft Security
            
        
	
            Azure
            
        
	
            Dynamics 365
            
        
	
            Microsoft 365
            
        
	
            Microsoft Teams
            
        
	
            Windows 365
            
        


        
	

    Tech & innovation
    Tech & innovation
    	
            Microsoft Cloud
            
        
	
            AI
            
        
	
            Azure Space
            
        
	
            Mixed reality
            
        
	
            Microsoft HoloLens
            
        
	
            Microsoft Viva
            
        
	
            Quantum computing
            
        
	
            Sustainability
            
        


    

	

    Industries
    Industries
    	
            Education
            
        
	
            Automotive
            
        
	
            Financial services
            
        
	
            Government
            
        
	
            Healthcare
            
        
	
            Manufacturing
            
        
	
            Retail
            
        
	
            All industries
            
        


    

	

    Partners
    Partners
    	
            Find a partner
            
        
	
            Become a partner
            
        
	
            Partner Network
            
        
	
            Find an advertising partner
            
        
	
            Become an advertising partner
            
        
	
            Azure Marketplace
            
        
	
            AppSource
            
        


    

	

    Resources
    Resources
    	
            Blog
            
        
	
            Microsoft Advertising
            
        
	
            Developer Center
            
        
	
            Documentation
            
        
	
            Events
            
        
	
            Licensing
            
        
	
            Microsoft Learn
            
        
	
            Microsoft Research
            
        


    

	
                                    View Sitemap
                                


                    

                


        


                            
                                
                                    
                                        Search
                                        Search Microsoft Research
                                    
                                
                                    

                                    	 No results


                                

                                
                            

                        
                            Cancel
                        
                
            

        

        
        
    

    





    

        


    
				

					




	
		Constraint-Based Invariant Inference Over Predicate Abstraction


		
			
				
					
				
							
					Sumit Gulwani
				
						,		
	
							Saurabh Srivastava
						,		
	
							
					Ramarathnam Venkatesan
				
								


	

	
		
			
			VMCAI '09 Proceedings of the 10th International Conference on Verification, Model Checking, and Abstract Interpretation
					
	

	 | December 2008


	Published by Springer-Verlag




	Publication | Publication

				

			

							
																Download BibTex
									

					

		
			
				
					
					
						This paper describes a constraint-based invariant generation technique for proving the validity of safety assertions over the domain of predicate abstraction in an interprocedural setting. The key idea of the technique is to represent each invariant in bounded DNF form by means of boolean indicator variables, one for each predicate p and each disjunct d denoting whether p is present in d or not. The verification condition of the program is then encoded by means of a boolean formula over these boolean indicator variables such that any satisfying assignment to the formula yields the inductive invariants for proving the validity of given program assertions.

This paper also describes how to use the constraint-based methodology for generating weakest preconditions for safety assertions. An interesting application of weakest precondition generation is to produce most-general counterexamples for safety assertions. We also present preliminary experimental evidence demonstrating the feasibility of this technique.

Opens in a new tab					


					
					
									

			


			
									
						Publication					
				
									
						
							Projects						

						
								
										
											VS3 (Verification and Specification using SMT Solvers)										
									


						
					
									
						
							Research Areas						

						
								
										
											Algorithms										
									
	
										
											Programming languages and software engineering										
									


						
					
							
		

	


	


	
		
			
				

					
						Follow us:					

						
							
								Follow on Twitter
								
									
								
							
						
	
							
								Like on Facebook
								
									
								
							
						
	
							
								Follow on LinkedIn
								
									
								
							
						
	
							
								Subscribe on Youtube
								
									
								
							
						
	
							
								Follow on Instagram
								
									
								
							
						
	
							
								Subscribe to our RSS feed
								
									
								
							
						


				


				

					
						Share this page:					

						
							
							
								Share on Twitter
								
									
								
							
						
	
							
								Share on Facebook
								
									
								
							
						
	
							
								Share on LinkedIn
								
									
								
							
						
	
							
								Share on Reddit
								
									
								
							
						



				

			

		

	



		
			

		


		


		
		
			
                

    
        




        
            
                
                    
                        What's new

                        	
                                Surface Laptop Studio 2
                            
	
                                Surface Laptop Go 3
                            
	
                                Surface Pro 9
                            
	
                                Surface Laptop 5
                            
	
                                Microsoft Copilot
                            
	
                                Copilot in Windows
                            
	
                                Microsoft 365
                            
	
                                Windows 11 apps
                            


                        
                    

                    
                        Microsoft Store

                        	
                                Account profile
                            
	
                                Download Center
                            
	
                                Microsoft Store support
                            
	
                                Returns
                            
	
                                Order tracking
                            
	
                                Certified Refurbished
                            
	
                                Microsoft Store Promise
                            
	
                                Flexible Payments
                            


                        
                    

                    
                        Education

                        	
                                Microsoft in education
                            
	
                                Devices for education
                            
	
                                Microsoft Teams for Education
                            
	
                                Microsoft 365 Education
                            
	
                                How to buy for your school
                            
	
                                Educator training and development
                            
	
                                Deals for students and parents
                            
	
                                Azure for students
                            


                        
                    

                

                
                    
                        Business

                        	
                                Microsoft Cloud
                            
	
                                Microsoft Security
                            
	
                                Dynamics 365
                            
	
                                Microsoft 365
                            
	
                                Microsoft Power Platform
                            
	
                                Microsoft Teams
                            
	
                                Copilot for Microsoft 365
                            
	
                                Small Business
                            


                        
                    

                    
                        Developer & IT

                        	
                                Azure
                            
	
                                Developer Center
                            
	
                                Documentation
                            
	
                                Microsoft Learn
                            
	
                                Microsoft Tech Community
                            
	
                                Azure Marketplace
                            
	
                                AppSource
                            
	
                                Visual Studio
                            


                        
                    

                    
                        Company

                        	
                                Careers
                            
	
                                About Microsoft
                            
	
                                Company news
                            
	
                                Privacy at Microsoft
                            
	
                                Investors
                            
	
                                Diversity and inclusion
                            
	
                                Accessibility
                            
	
                                Sustainability
                            


                        
                    

                

        
    
        
            
        
            



Your Privacy Choices
    

        
                
        
            
Your Privacy Choices
    

        
        
            	
                    Sitemap
                
	
                    Contact Microsoft
                
	
                    Privacy 
                
	
                    Manage cookies
                
	
                    Terms of use
                
	
                    Trademarks
                
	
                    Safety & eco
                
	
                    Recycling
                
	
                    About our ads
                
	© Microsoft 2024


        
    
    








    
        

    		

		
		

			
	        
            

                
					English				

            

            

                                    

          						  Français					          
                English
            

        


    
























	