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[SAT-Based Model Checking without Unrolling, Bradley, VMCAI’11]
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         post(F )  F       by 2.  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With this terminology 
F  is inductive relative to F  , by 2.i+1 i
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  This is an incremental construction of an inductive invariant. 
  The choice of F  is a monolithic step.
k+1
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Relative inductiveness (and IC3) iteratively removes unreachable parts of the state space.

I1

I2



IC3 Q&A
Q1. What does all this have to do with circuits?

A1. This is the semantic view and generalizes to other program classes. 
Circuits come in when you want to implement (answer relative inductiveness queries with SAT).


Q2. Why is it called property directed? 
A2. You take into account initial and bad states.


Q3. Can you do this for nested fixed points? 
A3. With a reduction from nested fixed points to safety.


Q4. What is the most recent development?

A4. You learn an invariant with an Angluin’s active teacher model.  
The ICE algorithm emphasizes this point of view. 
Recent papers study the information gain of queries. 
 
Q5. Why does IC3 not work well for parallel programs? 
A5. Think about the interference pre. 

8



IC3 Q&A

Q6. How do you pick C?

A6. If post(F ) cap    , read C off of an unsat core.


Q7. Do you have to take    ?

A7. No, you can use any predicate that has a chance to over-approximate post(F ).

k−1 {s} = ∅

Fk+1 = Bk

k

8


