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AbstractAbstractAbstractAbstract This paper outlines the logical foundations of testing in VDM-SL via 
definitions of its implicit/explicit functions in VDM-SL, and shows the survey result on  
currently available testing frameworks for VDM++, an object-oriented extension of 
VDM-SL. 
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LPF (Logic of Partial Function)
VDM-SL  implicit

explicit
 VDM-SL 

 

 
 

    
    

 VDM  
 

    
i_fun( x1 : D1,  , xn : Dn ) y : R 
pre P(x1,  , xn) 
post P'(x1,  , xn, y); 
 

 x1,  , xn D1,  , Dn  y  R 
 pre_i_fun( x1,  , xn)  post_i_fun( x1,  , xn, y) 

 
explicit  

 
 

e_fun : D1 *  * Dn -> R 
e_fun(x1,  , xn) = = 
 fun_body 
 pre P(x1,  , xn); 

 
 

 
 pre_e_fun(x1,  , xn) 
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VDM  
 

    
D  

 
D =  
inv d = = inv_D(d) 
 

inv_D  D  
 

 
 

    
forall <d1,  , dn> in D1 *  * Dn & forall i (1<= i <= n) & 

pre_e_fun(d1,  , dn ) and pre_i_fun(d1,  , dn ) and inv_Di (di) 
 =>  

e_fun(d1,  ,dn) in R and inv_R(e_fun(d1,  , dn)) and  
post_i_fun(d1, , dn, e_fun(d1,  , dn)) 

 

 
 

    

 
 

    
 e_fun : D1 *  * Dn -> R  

 
TIn subset D  *  * Dn 
TOut subset R 

 g : TIn  ->  TOut 
 

 e_fun 
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e_fun  <=> forall <d ,  , dn > in TIn & e_fun(d ,  , dn ) = g(d ,  , 
dn) 
 

 
 

    

 
 

    
 TIn  <=> 

forall <d ,  , dn > in TIn & forall i (1<= i <= n) &  
inv_Di (di) and pre_i_fun(d , …, dn) 

 
 TIn 
 pre_i_fun TIn 

 

 
[1] 

 
 

    
 
forall <d1,  , dn>  in TIn & g(d1,  , dn) in TOut and inv_R(g(d1,  , dn)) and 
post_i_fun(d1,  , dn, g(d1,  , dn)) 
 

 <d1, …, dn>  g(d1, …, dn) 
 post_i_fun  

 
 

    
forall <d1,  , dn > in TIn & forall i (1<= i <= n) &  

inv_Di(di) and pre_i_fun(d1,  , dn) => 
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g(d1,  , dn) in TOut and inv_R(g(d1,  , dn)) and 
post_i_fun(d1,  , dn, g(d1,  , dn)) 

 
 

 
    

 

 
 

boundary analysisboundary analysisboundary analysisboundary analysis     
VDM-SL 

 
 

    

partitioning  
 

    
P1, , Pn  TIn  <=> P1 union  union Pn = TIn and 
forall i, j & 1 <= i, j <= n => Pi inter Pj = { } 
 

[2]  
 

 
 Group: Type of Partition 
  Partition: P1 
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   Condition: C1 (e.g., x < 0) 
  Partition: P2 
   Condition: C2 (e.g., x = 0) 
  Partition: P3 
   Condition: C3 (x > 0) ; 
    

 
 

    
Pi = { x | Pi(x) } subset TIn

 
 
forall <d , …, d  > in TIn & forall i,j (1 <= i <> j <= n) & Pi and Pj => false and P1 or 

 or Pn<=> pre_i_fun(d1,  , dn) 
    

 
    

VDM  VDM-SL 
VDM++  VDMUnit [6] [8],[9]

 
 

VDMUnitVDMUnitVDMUnitVDMUnit    
VDMUnit  E. Gamma  K. Beck [11]  Java 

 VDM++ VDM++  JUnit 

VDM++Toolbox [13]
TestClass  

 
    

VDM++  [9] 

 VDMUnit  
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VDMUnit  

 

 
 VDMUnit TestCase  

    
    

VDM-SL 

 
 VDM++ 

class TestCase is subclass of Test 

protected AssertTrue : bool ==> () 

AssertTrue (b) == if not b then exit <FAILURE>; 

public Run : TestResult ==> () 

    Run (tr) == 

      trap <FAILURE> 

        with 

          tr.AddFailure(self) 

        in 

          (SetUp(); 

           RunTest(); 

           TearDown()) ; 
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