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Verification/Analysis tools 
need some form of 
Symbolic Reasoning 



[ƻƎƛŎ ƛǎ ά¢ƘŜ /ŀƭŎǳƭǳǎ ƻŦ /ƻƳǇǳǘŜǊ 
{ŎƛŜƴŎŜέ (Z. Manna). 

High computational complexity 



 

Test case generation  

Verifying Compilers  

Predicate Abstraction  

Invariant Generation  

Type Checking  

Model Based Testing  



 

VCC 

Hyper-V 
Terminator T-2 

NModel 

HAVOC 

F7 
SAGE 

Vigilante 

SpecExplorer 



unsigned GCD(x, y) { 
  requires(y > 0); 
  while (true) { 
 unsigned m = x % y; 
  if (m == 0) return y; 
  x = y; 
  y = m; 
   } 
} We want a trace where the loop is 

executed twice. 

(y0 > 0) and 

(m0 = x0 % y0) and 

not (m0 = 0) and 

(x1 = y0) and 

(y1 = m0) and 

(m1 = x1 % y1) and 

(m1 = 0) 

Solver 

x0 = 2 

y0 = 4 

m0 = 2 

x1 = 4 

y1 = 2 

m1 = 0 

SSA 



Signature: 
div : int,  { x : int | x ̧  0 }  int 

Subtype Call site: 
if a ¢ 1 and a ¢ b then 
 return div(a, b) 

Verification condition 
a ¢ 1 and a ¢ b implies b ̧  0 



 

Is formula F satisfiable 
modulo theory T ?  

SMT solvers have specialized 
algorithms for T 


