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module abro: 
input a, b, r; 
output o; 
loop 
  {await a || await b}; 
  emit o 
each r 
end module �

�
��	�2����5�-0�/����-����-	�5����0	-	��
	��((�/��	�5 �
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esterelv7 –main abro -Lfastcpp:"-ios struct" abro.s trl 
�
��	�0	-	��
	��/���������
�	�2����5�-0������
�

/* IOs struct */ 
typedef struct { 
  _BIT_TYPE a; 
  _BIT_TYPE b; 
  _BIT_TYPE r; 
  _BIT_TYPE o; 
} abro_IOs_type; 
 
 
/* Class abro */ 
class abro { 
 
  public: 
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  /* Constructor */ 
  abro (); 
 
  /* Destructor */ 
  virtual ~abro (); 
   
  /* reset method */ 
  int reset (); 
   
  /* run method */ 
  /* The method reads inputs in the struct argument  and updates outputs 
     in the struct */ 
  int run (abro_IOs_type&); 
 
}; 
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· �� SC_METHOD�f_irq() �5��/������	-��
�3	�
�� irq_in. �
· ����1�/6�2�-/
��-�� f_enable_write() ��-�� f_clear_write() 4�5��/����	�/���	���	��	/
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����� f_irq_n() �-�� f_arbitrate() ��
�
�	�������	�
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���	��	�	-
�
�	������	� p_irq_in ����
�����	���
	�	�� enable ��-�� clear �
�-��
���	��	�	-
��	��	/
�3	�
�
�	������	� ENABLE_REG��-�� CLEAR_REG��	0��
	������	���
	�	��
irq_out ��-�� irq_vec ���
��
���	��	�	-
��	��	/
�3	�
�
�	������	� ENABLE_REG��	0��
	���-��
p_irq_out ����
��
�

.�(�(� �����������������	���
�
�	�������	�
����/��
	/
��	�
�	���
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· �-���
	�	�������	� raw_irq_ctrl ��	�/��1	��
�	�1	��3�����2�	�/����5��$;�1�
�2����
� 	�
����/��
	���-��
� irq_in 4�enable ��-�� clear �1�
����
�����	���/�
	��=�
��	��
��2����
�	���5��$; �
3	/
��� raw_irq ��

· �-���
	�	�������	��	�/��1	��
�	���1�
��
��-��2�
�	� raw_irq �3	/
���
�������/	�
�	���
��
��$;�
3	/
��� irq_vec ��-��
�	��	�0�-0��2�
�	� raw_irq �3	/
���
�������/	�
�	���
��
��$;  irq_out ��

�
+	�	����
�	���
	�	�� ipe_ctrl ������	��
�

module ipe_ctrl: 
input  irq_in[8], enable[8], clear[8]; 
output irq_vec[8], irq_out; 
signal raw_irq[8] in 
  for i < 8 dopar 
    run raw_irq_ctrl [enable[i]  / enable, 
                      clear[i]   / clear, 
                      irq_in[i]  / irq_in, 
                      raw_irq[i] / raw_irq] 
  end for 
|| 
  run arbitrate_and_merge [raw_irq / raw_irq, 
                           irq_vec / irq_vec, 
                           irq_out / irq_out] 
end signal 
end module �

�
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�
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· �
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�	���
	�	�� raw_irq_ctrl ������	��
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module raw_irq_ctrl: 
input enable, clear, irq_in; 
output raw_irq; 
sustain { 
  if clear and not pre(clear) // clear input goes f rom 0 to 1 
    // clear IRQ (raw_irq not emitted)  
  else 
    raw_irq <= not irq_in if enable, 
    raw_irq <= pre(raw_irq) // remember that multip le signal emissions 
                            // are or-wired 
  end if 
} 
end module �

�

.�(�.� /�����1�������
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��-��2�
�	���5��$;���//����-0 �
����
�
�
�/�������

���-���
	�	�� seq �1��/6���	/�2�	��
��
�
�	���0-���	?��
��-�����
�1	� /����
	���-�
�	?�	-/	��-�
�	���
	�	������/	�/��	����	����-������ ���
���0-��� irq_found ������	��� irq_found[i] �
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	��
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��-��$;�5���2��-���
�@� � �����2�-�
��$;����2��-�4���	���2� irq_found[7] �����4�
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������	�
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module arbitrate_and_merge: 
input  raw_irq[8]; 
output irq_vec[8], irq_out; 
signal irq_found[8] in 
  sustain { 
    seq { 
      irq_vec[0] <= raw_irq[0], 
      irq_found[0] <= raw_irq[0], 
      for i < 7 doup 
        irq_vec[i+1]   <= raw_irq[i+1] and not irq_ found[i], 
        irq_found[i+1] <= raw_irq[i+1] or irq_found [i] 
      end for 
    }, 
    irq_out <= not irq_found[7] 
  } 
end signal 
end module 

.��� !))�!�
�� ����������
�
����� �������-04��
����/�-3	-�	-
�
����	������
��/
 ��������-0�
��
���
	�	��/��	����5��

	-��-�2��	�
simple_ipe.strl 4�5	�0	-	��
	��((�/��	�5�
��
�	�2����5�-0�/����-��� �-	��
�

esterelv7 –main ipe_ctrl -Lfastcpp:"-ios struct –io s public_member:clear" \ 
          simple_ipe.strl 
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/* IOs struct */ 
typedef struct { 
  _BIT_TYPE irq_in[8];  
  _BIT_TYPE enable[8];  
  _BIT_TYPE clear[8]; 
  _BIT_TYPE irq_vec[8]; 
  _BIT_TYPE irq_out; 
} ipe_ctrl_IOs_type; 
 
/* Class ipe_ctrl */ 
class ipe_ctrl { 
 
  public: 
   
  /* Constructor */ 
  ipe_ctrl ();  
  /* Destructor */ 
  virtual ~ipe_ctrl (); 
   
  /* reset method */ 
  int reset (); 
 
  /* run method */  
  int run (ipe_ctrl_IOs_type&); 
 
}; �
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�	�/���1�/6�2�-/
��-�� f_irq() 4�f_enable_write() ��-�� f_clear_write(). ��
	�	���-��
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�
2���� p_irq_in 4�ENABLE_REG4��-�� CLEAR_REG���2
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register interface  

�4��54��6�8 �

�4��54��678 �

�4�� �

behavior 

f _irq 

f_clear_write  

f_enable_write  

�����	�
�����
�� �

ENABLE_REG  

ENABLE_BIT  

CLEAR_REG 

IRQ_VEC_REG 

�4��54�	� �

�

-� 	�����������������4�������
	������� �������
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�	���6	�
�	������	� simple_IPE_PV �/������-�	��
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	�	���	�/
��-��-���	����

�	���
	�	����
��
�����	� do_reaction_cycle() ��	
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��-��
f_irq() 4�f_enable_write() ��-�� f_clear_write() ��

�
class simple_IPE_PV : public sc_module, public ipe_ ctrl { 
... 
  // IOs struct 
  ipe_ctrl_IOs_type ios; 
 
  // helper to run Esterel reaction 
  void do_reaction_cycle(); 
... 
}; 

 
+	�	����
�	�����	�	-
�
��-��2�
�	� do_reaction_cycle () �	
�����
�

inline void simple_IPE_PV 
::do_reaction_cycle (void) { 
 
  // perform Esterel reaction 
  run(ios); 
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  // set IRQ_VEC_REG and p_irq_out from irq_vec and  irq_out 
  p_irq_out = ios.irq_out ? true : false; 
  IRQ_VEC_REG = 0; 
  for (unsigned int i=0; i<8; i++) { 
    if (ios.irq_vec[i]) { 
      IRQ_VEC_REG = 1 << i; 
    } 
  } 
 
} 

�
��	��	
����� f_irq(), f_enable_write() �-�  f_clear_write() �5��
	�
�	������	��	0��
	��4�
����
	�
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	�	���	�/
��-�/
/�	��
�

inline void simple_IPE_PV 
::f_irq(void) { 
  for (unsigned int i=0; i<8; i++) { 
    ios.irq_in[i] = p_irq_in[i] ? _true : _false; 
  } 
  do_reaction_cycle(); 
} 
 
inline void simple_IPE_PV 
::f_enable_write(unsigned int new_value,  
                 unsigned int accsize, 
                 unsigned int offset) { 
  ENABLE_REG.put_bits(new_value, 0, offset, accsize ); 
  for (unsigned int i=0; i<8; i++) {  
    ios.enable[i] = (*(m_ENABLE_BIT[i]) ? _true : _ false; 
  } 
  do_reaction_cycle(); 
  wait(SC_ZERO_TIME); 
} 
 
inline void simple_IPE_PV 
::f_clear_write(unsigned int new_value, 
                unsigned int accsize, 
                unsigned int offset) { 
  CLEAR_REG.put_bits(new_value, 0, offset, accsize) ; 
  for (unsigned int i = 0 ; i < 8 ; i++) { 
    ios.clear[i] = (new_value & ( 1 << i )) != 0 ) ? _true : _false; 
  } 
  do_reaction_cycle(); 
  wait(SC_ZERO_TIME); 
} �
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· ��
	�	���-��
����	��-�
����B	��  
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//constructor 
inline simple_IPE_PV 
::simple_IPE_PV(const sc_module_name &name) : 
... 
  // initialize Esterel inputs 
  for (unsigned int i = 0 ; i < 8 ; i++) { 
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    ios.irq_in[i] = _false;  
    ios.enable[i] = _false;  
    ios.clear[i] = _false; 
  } 
  // call Esterel reset 
  reset(); �
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