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Motivation

2



09.10.2024 3

Do we need ‘em?

caas(x, y, z): 
  a = x*y 
  b = a*x 
  return a

caas_darg0(x, y, z): 
  d_x = 1 
  d_y = 0 
  d_z = 0 

  d_a = d_x*y + x*d_y 
  a = x*y 

  d_b = d_a*x + a*d_x 
  b = a*x 

  return d_a
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Varied Analysis
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double cfg(double x, double y){ 
  double a = x*y; 
  if(x==0 && y==0) 
    return 0; 
  else 
    return a; 
} 

 [B5 (ENTRY)] 
   Succs (1): B4 

 [B4] 
   1: double a = x * y; 
   2: x == 0 
   T: [B4.2] && ... 
   Preds (1): B5 
   Succs (2): B3 B1 

 [B3] 
   1: y == 0 
   T: if [B4.2] && [B3.1] 
   Preds (1): B4 
   Succs (2): B2 B1 

 [B2] 
   1: 0 (ImplicitCastExpr, IntegralToFloating, double) 
   2: return [B2.1]; 
   Preds (1): B3 
   Succs (1): B0 

 [B1] 
   1: a (ImplicitCastExpr, LValueToRValue, double) 
   2: return [B1.1]; 
   Preds (2): B3 B4 
   Succs (1): B0 

 [B0 (EXIT)] 
   Preds (2): B1 B2 

Control Flow Graph 
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A variable is called varied if it depends on some independent input.

If a variable isn’t varied in the reverse mode the adjoint could be omitted.
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void caas_grad(double x, double *_d_x) { 
    double _d_a = 0.; 
    double a = x * x; 
    double _d_b = 0.; 
    double b = 1; 
    double _t0 = b; 
    b = b * b; 
    _d_a += 1; 
    { 
        b = _t0; 
        double _r_d0 = _d_b; 
        _d_b = 0.; 
        _d_b += _r_d0 * b; 
        _d_b += b * _r_d0; 
    } 
    { 
        *_d_x += _d_a * x; 
        *_d_x += x * _d_a; 
    } 
} 

double caas(double x){ 
  double a = x*x; 
  double b = 1; 
  b = b*b; 
  return a; 
} 
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What is already done?

• Support for non-reference, non-pointer and non-array types of variables
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double* ptr = &var; 

Both are set varied
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What is already done?

• Conditions

• Support for non-pointer and non-array types of variables

• Conditional statements
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double caas(double x){ 
  double a, b = 0; 
  if(x) 
    a = x; 
  else 
    b = a; 
} 
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What is already done?

• Conditions

• Support for non-pointer and non-array types of variables

• Conditional statements

• Loops
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double f3(double x){ 
  double x1, x2, x3, x4, x5 = 0; 
  while(!x3){ 
    x5 = x4; 
    x4 = x3; 
    x3 = x2; 
    x2 = x1; 
    x1 = x; 
  } 
  return x5; 
} 
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What is already done?

• Conditions

• Support for non-pointer and non-array types of variables

• Conditional statements

• Loops

• Primitive function calls support
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Challenges

• References 
• Objects and member functions

• Function calls

• Lambda functions and functors support

• Pointers

• Useful Analysis
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Preliminary Results
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