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						We propose an approach for the static analysis of probabilistic programs that sense, manipulate, and control based on uncertain data. Examples include programs used in risk analysis, medical decision making and cyber-physical systems. Correctness properties of such programs take the form of queries that seek the probabilities of assertions over program variables. We present a static analysis approach that provides guaranteed interval bounds on the values (assertion probabilities) of such queries. First, we observe that for probabilistic programs, it is possible to conclude facts about the behavior of the entire program by choosing a finite, adequate set of its paths. We provide strategies for choosing such a set of paths and verifying its adequacy. The queries are evaluated over each path by a combination of symbolic execution and probabilistic volume-bound computations. Each path yields interval bounds that can be summed up with a “coverage” bound to yield an interval that encloses the probability of assertion for the program as a whole. We demonstrate promising results on a suite of benchmarks from many different sources including robotic manipulators and medical decision making programs.

Opens in a new tab					


					
											
							Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, to republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Copyright © 2013 ACM 978-1-4503-2014-6/13/06

						

					
									

			


			
									
						Publication					
				
									
						
							Research Areas						

						
								
										
											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
                            
	
                                Surface Studio 2+
                            
	
                                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
                            
	
                                Microsoft Industry
                            
	
                                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
            

        


    
























	