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A language with dynamic allocation 
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Store types ¢ map locations ` 2 L to storable types ¾





Continuation-based termination 
relation 

States § map locations to Z+L





How to model such a language? 

• Nondeterminism and invariance 

• Encapsulation 

• Functor categories 

• FM cpos 



Semantics of types 

S= L) (Z+L)





Soundness and adequacy 

If ¢;`M : T¿ , ¢;` K : (x : ¿)¿ , § : ¢ and S 2 [[§]] then

§; let x(M inK # () [[¢;`M : T¿ ]]fg[[¢;` K : (x : ¿)>]]K S = >:

as a corollary

[[¢; ¡ ` G1 : °]] = [[¢; ¡ ` G2 : °]] implies ¢; ¡ ` G1 =ctx G2 : °



(in)equivalences  



A Parametric Logical Relation 

• Partially ordered set of parameters p 

• Parameter-indexed relations 

 

 

 

• Show denotation of each term related to itself 

• Corollary: terms with related denotations are 
contextually equivalent 



Accessibility maps 

• Support turns out not to help in defining “the part of 
the store about which a relation depends”: 



Accessibility maps from state types 



Finitary state relations 



Parameters 



Logical Relation 



Why? 
• Fundamental Lemma: 

 

 

 

• Soundness of relational reasoning: 



Examples 

• The garbage collection rule from earlier 

• All the Meyer-Sieber examples, e.g 
 
 
 
 
 
always diverges. 



Examples 

• Pointers between hidden and visible parts: 

 

 

 

 

 

• Some very artificial encodings of crypto a la Sumii 
and Pierce 



Non-examples  




