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Execution is “relative” 
to a state
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                    and arbitrary, unlimited calls from external to internal, 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Three Stages 

1st stage Expand it to Hoare logic of triples  with usual meaning 

2nd Stage Expand triples to quadruples  

Which promises that  
                  - termination of s leads to a state satisfying A’ 
                  - intermediate external states satisfy A’’   

Assume an ulderlying Hoare logic of triples  with usual meaning 

3rd Stage  Rules for module satisfying a specification  



Challenge_2: An inference system, such that …

32

1st stage

We expand  underlying Hoare logic to Hoare logic of triples  with usual meaning 
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2nd stage

We expand triples to quadruples 
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3rd stage
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???

3rd stage
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Remit_3: An inference system, such that 
we can prove external calls 
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1:

2:

4:

3:

5:

Φ2
6:

Φ3

Protection is 
“relative” to a frame; 

Our —▽ operator 
helps us switch to callee’s view



Summary

•Distinction between external/internal objects  

•∀ x: … { A }  Two state invariants for external states / relative 
execution 

•Specifications talk about necessary conditions for effect: 
                ∀ x: … { ≪e ≫  ∧ A } 
means that  capability e is needed in order to invalidate A 

•≪e ≫: capability e is protected from reachable external objects 


•API-agrnositc spec, 

• “Algorithmic” inference system system, 

•Reason with open calls 

•Protection, ≪e ≫, is relative to state σ. Use —▽ to switch view 

•Execution, M’*M, σ ↝* σ’ , is relative to state σ 

•Surpises:  
- Use sufficient conditions to talk about necessary conditions 
- from temporal operators/logics to invariants/Hoare logics 41


