

				
		
	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
                        
                
            

        

        
        
    

    





    

        


    
				

					




	
		Proving Possibility Properties


		
			
				
									
							
					Leslie Lamport
				
								


	

			Theoretical Computer Science. Also appeared as SRC Research Report 137.
		|
	March 1998			, Vol 206(2): pp. 341-352	



				

			

							
																Download BibTex
									

					

		
			
				
					
					
						One never wants to assert possibility properties as correctness properties of a system.  It’s not interesting to know that a system might produce the correct answer.  You want to know that it will never produce the wrong answer (safety) and that it eventually will produce an answer (liveness).  Typically, possibility properties are used in branching-time logics that cannot express liveness.  If you can’t express the liveness property that the system must do something, you can at least show that the system might do it.  In particular, process algebras typically can express safety but not liveness.  

But the trivial system that does nothing implements any safety property, so process algebraists usually rule out such trivial implementations by requiring bisimulation–meaning that the implementation allows all the same possible behaviors as the specification.  

People sometimes argue that possibility properties are important by using the ambiguities of natural language to try to turn a liveness property into a possibility property.  For example, they may say that it should be possible for the user of a bank’s ATM to withdraw money from his account.  However, upon closer examination, you don’t just want this to be possible.  (It’s possible for me to withdraw money from an ATM, even without having an account, if a medium-sized meteorite hits it.)  The real condition is that, if the user presses the right sequence of buttons, then he must receive the money.  

Since there is no reason to prove possibility properties of a system, I was surprised to learn from Bob Kurshan–a very reasonable person–that he regularly uses his model checker to verify possibility properties.  Talking to him, I realized that although verifying possibility properties tells you nothing interesting about a system, it can tell you something interesting about a specification, which is a mathematical model of the system.  For example, you don’t need to specify that a user can hit a button on the ATM, because you’re specifying the ATM, not the user.  However, we don’t reason about a user interacting with the ATM; we reason about a mathematical model of the user and the ATM.  If, in that mathematical model, it were impossible for the button to be pushed, then the model would be wrong.  Proving possibility properties can provide sanity checks on the specification.  So, I wrote this paper explaining how you can use TLA to prove possibility properties of a specification–even though a linear-time temporal logic like TLA cannot express the notion of possibility.  

I originally submitted this paper to a different journal.  However, the editor insisted that, to publish the paper, I had to add a discussion about the merits of branching-time versus linear-time logic.  I strongly believe that it’s the job of an editor to judge the paper that the author wrote, not to get him to write the paper that the editor wants him to.  So, I appealed to the editor-in-chief.  After receiving no reply for several months, I withdrew the paper and submitted it to TCS.
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