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Marchenko O.I., Khoptynec V.A. Translation of programs from procedural languages to functional languages 

using value dependence graph. Technique for programs translation from procedural programming languages to functional 
languages using functional-oriented intermediate representation – value dependence graph, is proposed in this paper. In contrast 
to other intermediate representations like control flow graph, value dependence graph exposes dependencies among statements of 
source languages, that helps to extract evaluations without side effects. 

Keywords: translation, procedural programming, functional programming, intermediate representation, value 
dependence graph. 
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 setf.  ,   Common  Lisp   
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 Common Lisp .  C .1.  

 Common Lisp – .2.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  .1.                                         .2.  Common Lisp 

 
 
 

,  Haskell,  
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Haskell  IORef . 
 Haskell .3. 
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(defvar *global_foo*) 
 
(defun foo (a) 
  (let ((x (+ 123 a))) 
    (if (> x *global_foo*) 
      (setf *global_foo* x) 
      (setf *global_foo* a)) 
   (+ *global_foo* a x)) 

int global_foo; 
 
int foo(int a) {  
  int x = 123 + a; 
  if (x > global_foo) {  
    global_foo = x; 
  } 
  else { 
    global_foo = a; 
  } 
  return global_foo + a + x; 
} 
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. 3.  Haskell 
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 (CFG)  
 (SSA),  (DFA).  

,  
.  

.4. 
 

                                    
. 4.                                             . 5.  

 
 

 CFG  (PDG) [1].  
,  - .  « » , 

,  ,   
.  PDG , , 

global_foo :: IORef Int 
global_foo = unsafePerformIO $ newIORef 
undefined 
 
foo :: Int -> IO Int 
foo a = do 
  let x = 123 + a 
  _global_foo <- readIORef global_foo 
  if x > _global_foo then 
    writeIORef global_foo x 
  else 
    writeIOref global_foo a 
  _global_foo_return <- readIORef 
global_foo 
  return (_global_foo_return + a + x) 
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 ( ). 1 –  x; 2 – 

 x  global_foo; 3 –  x  global_foo; 6 –  a  global_foo. 
. 
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